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WATER MANAGEMENT PROJECT

PART I SUMMARY AND RECOMMENDATIONS

A.

ll

Recommendations:

General Terms. It is recommended that a loan and grant with a

combined total of U.S. $9.8 million be authorized to enable the
Government of Sri Lanka to finance the partial costs of a water
management project as described below. The total project cost
is $18.34 million of which $3.0 million is proposed for USAID
grant funding, $6.8 million loan funding and $8.54 million
(rupee equivalent) by the Government.

a.

Proposed Grant. The grant will not exceed $3 million

and could be budgeted annually over U.S. fiscal years

1979 to 1981. The proposed grant would cover the entire
cost of technical assistance, the major cost of soclo-
economic research and the cost of a m:d-project evaluation.
The Mission believes there Is a strong case for grant
funding of technical assistance in view of Sri Lanka's

low per capita income and growing foreign resource gap.

Proposed Loan Terms.

Loan Amount: Six Million and Eight Hundred Thousand U.S.
Dollars ($6,800,000),

Maturity: Forty (40) years including a tem (10) year
grace period.

Interest: Two percent per annum during the grace period
and three percent per annum thereafter.

Currency: Interest and principal repayable in U.S. dollars.

Proposed Funding.

While the Mission would prefer to fully fund this project
in FY 1979, funding availabilities may necessitate tranche
funding of both the grant and loan components over three
years. In view of these limitations it is proposed to fund
this project as follows:
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Grant Loan Total
1979 $ 500,000 $ 5,400,000 $ 5,900,000
1980 $1,250,000 - $ 1,250,000 -
1981 $1,250,000 $ 1,400,000 $ 2,550,000
Total $3,000,000 $ 6,800,000 $ 9,800,000

-2 -

Borrower and Recipient Agencies. The Borrower 1s the Government of

Sri Lanka and the Implementing Agency is the Department of Irrigationm,
Ministry of Lands and Land Development.

GSL Contribution. The total GSL direct contribution is estimated to

be U.S. $8.54 million equivalent in local currency which 1is 46.67%
of the total estimated project cost.

Source and Origin. Source and origin will be Code 941 (U.S. and other

selected Free-World countries) and the cooperating country (Sri Lanka)
for the loan and U.S. Code 000 and Sri Lanka for the grant.

Description of the Project:

Why.

Sri Lanka is an island about 66,000 square kilometers in area (about

the size of West Virginia) lying off the Southeast coast of India. With
a 1977 capita income level of $160 U.S., Sri Lanka remains a very poor
country in overall economic terms. It is predominantly an agricultural
and rural country. About fifty percent of its labor force is in
agriculture and almost eighty percent of its population is classified

as "rural".

All the main irrigation systems in Sri Lanka are releasing more
water for irrigation and other purposes than is actually required or is
desirable. In one particular report, issues of water from several
existing reservoir sluices were equivalent to 12 to 39 acre feet of
water per acre per year. Another study shows that in one district the
amount of irrigation water needed to supplement rainfall to meet the
evapo-transpirational demand for two crops was less than 2.5 ft of
water per year in three out of four years. A Government survey of 15
irrigation schemes showed the water duty to average 12 acre-feet
whereas successful cultivation was possible with only 8 acre-feet.
Another report concluded that during an average year an amount of water
equivalent to about 807 of the irrigation water released to the
present projects is escaping from the areas by surface or subsurface
drainage. !

Most of these water management problems and inefficiencies in
water use stem from the lack of operational control of the project
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facilities and excessive water use on the farm by those farmers,
usually at the head of the system who can physically take excessive
amounts of water. The lack of operational control means the system
cannot deliver pre-scheduled flows of water to various parts of

the system including the farmer's field. Therefore, when the

farmer can do so, he will take more water than he needs since he 1s
not. sure of either the timing or amounts of the next delivery. Much
water is also wasted which would be partially re-used through a planned
drain recapture and re-use program. Another major problem interfering
with good system water use, as well as giving concern for public
health reasons, is water deliveries for domestic or household use,
which are made periodically during the non-irrigation season.

Increased food production and small farmer incomes are major
objectives of this project. As indicated in the Government's Public
Investment Plan for 79 - 83, paddy (which 1s the primary crop being
grown on the left bank irrigation area of Gal Oya) is the single
most important crop in the country, influencing the overall performance
and viability of the economy. It is grown primarily by relatively
small (5 acres or less) low-income (less than $100 per capita) farmers.
A country-wide production target of 110 million bushels has been set
for 1982 - 83, which is 22 percent over the 90 million bushel level
of 1977 - 78, Sri Lanka, which even during the bumper year of 1978,
imported rice equivalent to 11,92 million bushels of paddy, must
achieve this target at a minimum in order to achieve self-sufficiency.
This target will be achieved through increased acreage, productivity,
and cropping intensities. This Water Management Project will directly
increase production in the Gal Oya area by improving water management
and will through its training, extension, research and planning
components ilmprove water management and increase agricultural,
especially rice production and small farmer incomes in other parts
of the country. In the Govermnment's Public Investment Plan the GSL
has further outlined its water management policy as follows:

"To meet the problem of water management, in general,
the Government has decided on a whole series of
measures. Water Management Committees, consisting
of officials and farmers, will be established to
take decisions in respect of the issue of water and
cropping patterns. Farmer participation and
involvement in water management for the good of the
farmers will be ensured and strict discipline in
matters of water issue and water use will be enforced.
To assist the government in enforcing water management,
steps have been taken to introduce water charges under
the legislation enacted in 1979. This measure will
also help in the recovery of a portion of operation
and maintenance cost. The Government also intend:s to
recover a part of the capital cost of the development
of irrigated land through sale of state land to
settlers, either in the form of outright payments or
installments".
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This project will assist the GSL in carrying out this policy.
What.

This project will develop an institutional capacity in the GSL
Irrigation Department which will enable it to manage large
irrigation schemes in a more efficient manner. Specifically

the project will modernize the left bank of the Gal Oya irrigation
system, {a major system located in the Eastern Region of Sri Lanka),
develop master plaus and conduct on-farm water management research
both at Gal Oya and Uda Walawe (a major irrigation project located
in the Southern Region of Sri Lanka), improve country-wide
irrigation training and extension programs, improve the central
support provided by the Irrigation Department in water-use systems
maintenance and operation, and assist the Government to formulate
irrigation organizations whereby farmers will participate in the
building, operation and maintenance of field channels. For most

of these project elements, ope: %ing and maintenance procedures

and other techniques will be developed which can be replicated
throughout Sri Lanka. All project elements will be coordinated

and directed to not only benefit the farmers in the Gal Oya irrigation
system but to assist In other areas of the country.

The Gal Oya left bank system, which is composed of 32 miles of main
canals, 50 miles of major distributaries, and 68 miles of minor
distributaries and field channels, will be modernized and improved
to gain operational control of the water. Initially, socio-economic
research will be conducted to test several "models" of irrigation
organizations. On the left bank, by the end of the project, about
19,000 farmers with 57,000 acres of land will be organized, and will
rehabilitate their field channels and operate and maintain them more
efficiently.

Master Plans will be developed for both Gal Oya and Uda Walawe Systems
to include return flow re-use, operation of main canal and tank
systems, and domestic water. An on-farm water management research
component will be conducted in each system to study ways to improve
the lay out of field channels, to level land and to study and obtain
farmers' assistance in better water management practices. Training
will be given a major emphasis and will include everyone from the
farmer and the lower level irrigation and agriculture officials to
higher level officifals and policy makers.

How.

The Irrigation Department of the GSL will be the principal implementing
agency for this project. In Colombo, a Central Support Office will

be created within the Irrigation Department to support and coordinate.
at the national level, project activities as well as to be responsible
for the overall supervision of field activities including project
design, documentation and implementation. This office will provide
country-wide training assistance and coordination as well as develop
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country-wide operation and maintenance procedures. It will direct
and assist in the master planning and on-farm research efforts in
both Gal Oya and Uda Walawe. A special Field Project Office will
be set up in Gal Oya. It will consist of two separate divisions,
the Master Planning Division and the Operations and Maintenance
Division. The Master Planning Division will be respomnsible for the
thrae major planning components; Re-use Plan, Main Canal Plan and
Domestic Plan. The Operations and Maintenance Division will censist
of two sections; the Operations Section which will operate the
system and the Maintenance Section which will reihabilitate and
maintain the system. Technical assistance will be provided to both
the Central Support Office and the Field Project Office by an
engineering and management consultant advisory team.

The main steps, some of which will be accomplished concurrently
during project implementation, will be:

a. Preparation and signing of the consultants contract
under the AID grant.

b. Equipment and commodities procured.
c. Aerial photo maps completed for the Gal Oya area.

d. Initfal Left Bank modernization/rehabilitation plans
completed.

e. Research executed and Master Plans developed for Gal Oya
and Uda Walawe areas.

f. Local and overseas training conductad.

g. Operation and maintenance procedures developed and
implemented by trained staff.

h. Pilot irrigation organizations tested and then replicated
for entire Left Bank of Gal Oya area.

i. Left Bank of Gal Oya modernized.

ATID support to the project will be through grants to cover the cost
of the technical assistance, mid-project evaluation, and the social
science and water management research. The loan will cover the cost
of the equipment, commodities and training. Frequent site inspections
and project reviews will be made by the Irrigation Department and
USAID. AID direct hire personnel requirements for the project will

be a minimum of one full-time American and cne full-time national
employee engineer.
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Summary Findings of the Project Paper:

The CH2M Hill report, "Proposed Water Management Program for
Major Irrigation Schemes im Sri Lanka," while providing the
overall tasic for this project, was too ambitious for either the
GSL or USAID to undertake. This report proposed a major eight
year effort to modernize and rehabilitate the two largest
irrigation systems in the country which along with other

proposed elements would cost nearly $80 million. The GSL thus
decided to focus reconstruction and modernization activities

on the left bank of the Gal Oya irrigation system and simultaneously
emphasize planning, organizations, research, and training with
country-wide scope. By limiting and mere narrowly focussing this
construction effort in a shorter period of time than envisioned in
the Hill report, and at the same time by doing the planning,
research, training and th: other aspects, we believe the resulting
pr.Jject is technically, socially, economically and financially
sound.

The Technical Analysis (Part IIT A) provides the technical details
of the project and demonstrates the project to be technically
feasible and sound. A description of both the administrative

and social aspects of the project as given in Part IIT B and D
2lso prove *hese areas to be sound. The Econumic Analysis of the
wroject is provided as Part III C which gives an IRR of 237% (by
using a sensitivity analysis the IRR varies from 137 to 32%) and
thus indicates that the project constitutes a very efficient
allocation of economic resources. The Financial Analysis and Plan
are provided in Part IV and the Mission concludes that reasonably
firm estimates of Project costs have been made.

The project will help upgrade the capability and efficiencies
of the Irrigation Department, through its technical assistance
and training components. Thus while the Irrigation Department's
budget will increase from 12 to 20 percent each year with this
project, this will not impose an unrealistic burden on the GSL.

During the Project Identification Document (PID) review, a
number of envirommental concerns were raised and satisfied. However,
a summary of the analysis is included in the Paper (Part III - E).
This examination shows the project to be neutral to mildly positive
with an overall positive impact in the Gal Oya area. The Mission
endorses the proposed loan and grant (Mission Director's certification
is provided as (Annex 1) and certifies that it meets all statutory
criteria (Annex 2). Furthermore, the Government's request for
assistance is provided in Annex 3



D.

Project Issues :

The initial PID for this project was approved by APAC on July
19, 1978 with a total USAID life-of-project funding of $6 milliom.
As the project evolved thrcugh various consultant reports and
finally as defined in the CH2M Hill study, it became apparent
that the water management problem in Sri Lanka was much greater
than envisioned when the PID was submitted. WNot only did a
package of improved operations and maintenance procedures need
to be designed and implemented for major irrigation systems,

and research concerning on-farm water management need to be
conducted (which was the major purpose of the earlier project
described in the PID), but major irrigation systems also need

to be rehabilitated and modernized to gailn operational control
of the irrigation water. Unless water is controlled and
provided to the farmers' field in a reliable manner it will be
extremely difficult to pursuade farmers to use water efficiently
and other water management efforts are not likely to be as
effective as they could be. This project therefore had to

be re-designed to include modernization of the Left Bank of the
Gal Oya. The remainder of the Gal Oya and other major systems
like the Uda Walawe will also have to be modernized and rehabilitate
in the future, either with or without USAID and other donor
assistance, if these systems are to reach their potential for
increasing production of the Srl Lanka farmers.

Issues raised previously by AID/W in the PID approval message
(attached as Annex 4), which are addressed in this Paper, are briefly
covered as follows:

1.

4-

Water loss information: Additional information was gathered by
the consultants in the preparation of their study, which shows
all systems are issuing much more water than required for double
cropping. Additional research will be conducted as part of the
project and the water measurement capability of both the Gal Oya
project staff and the Irrigation Department are being enhanced
under this project. (See Part II & III).

Selection Criteria: Selection criteria for location of the
project included potential for saving water and increasing
production as well as the potential for active farmer and
official participation and involvement (See Annex 5, Chapter 5).

Proiect Economics: Tha PP includes a detailed analysis of the
economic benefits and cost of the water managemant project.
(See Part III C).

Cost Sharing: The Government has recently increased the land
improvement charge per acre from Rs.6 to Rs. 20 - 30 per acre
as a step in the direction of more adequate cost sharing. Also,
as part of this project, the farmers are expected to contribute
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their labor in rehabilitating their field channels and then
to operate and maintain them in the future as members of
their irrigation organization.

5. Local Participation: Organizing farmers intn viable water
user or irrigation organizations in which they influence
the allocation of irrigation water is an integral part of
this project. Both USAID and the GSL believe such organications
are essential to improved water management. Since neither
the GSL or USAID has a strong belief that one type of irrigation
organization is superior to another, the initial socio~economic
research will be conducted to test several different models.
By the end of the project, about 19,000 farmers are expected
to be organized into irrigator organizations based on which
ever model (s) worked the most successfully on a pilot basis.
This experience is also intenced to suggest replicable model
(s) for the rest of the country (See Part III-A-7 and Annex 12)

6. Past Experience: The Mission drew heavily upon AID-supported
water management and small scale irrigation projects currently
being implemented in Pakistan and the Philippines in putting
together this project.

E. Project Team:

The Project Team which was responsible for preparing this Project
Paper 1s as fo.lows:

GSL:

Nanda Abeywickrema, Sec. Min. of Lands and Land Development
A. Maheswaran, Director of Irrigation
E.W.M. Perera, Director Planning, Min. of Finance and Planning
S.M.F. Marikar, Dep.Director of Agricultural Economics,
Min. of Lands and Land Development*
K.D.P. Perera, Dep. Director of I.rigation
P. Sangaravel, Dep. Director of Planning, Min. of Finance and Planning
Achiel Mohamed, Addl. Director of External Resources,
Min, of Finance and Plarning
D. Amarasinghe, Director of Technical Education, Min.of Higher Education
Justin Abeygoonesekera, Addl. Sec., Min. of Agriculture, Development
and Research
Tilak Palamakumbura, Chairman of River Valley Development Board



USAID:

1. Sarah Jane Littlefield, Director

2. "John R. Eriksson, Assistant Director

3. Clark H. Billings, Program Officer

4. Douglas S. Franklin, Controller

5. James R, Meenan, Capital Development Officer

6. Richard Kuviegel, Chief, Office of Rural Development
7. Ken Lyvers, Project Manager

8. Charles Antholt, Agriculture Development Officer

9. John Roberts, Capital Development Officer (AID/W)
10. Senaka N. Abeyratne, Agricultural Economist

Relationshiip With Other USAID Projects

The Wacer Management Project can be viewed as a centerpiece

for much of the USAID Program of Assistance to the Government

of Sri Lanka. Water Management per se 1is a vital activity
within the Mahawell Gauga Irrigation Project and the On-Farm
Water Management Project. The Agriculture Base Mapping Project
will provide improved information on cropping patterns in the
project area. The Rice Research Project is specifically committed
to undertake research in the Gal Oya area related to developing
brown leaf hopper resistant varieties of rice and overcoming soil
deficiencies. The Agricultural Inputs Project provides an AID
fertilizer assistance strategy which supports our general agri-
cultural sector strategy and more specifically assures to a large
extent adequate fertilizer inputs for the Gal Oya farmers.

The Agricultural Education Development Project through the Faculty

of Agriculture in the University of Sri Lanka, Peradeniya Campus and
the Post Graduate Institute of Agriculture, will be both directly and
indirectly involved in the Water Management Project. The Malaria
Control Project, including the new amendment, will continue to provide
support to the Gal Oya Project area as well as to other major irri-
gation systems, including Uda Walawe and the Mahaweli Basin Program.
The Paddy Marketing Board Project has one of its major rice milling
complexes located in the Gal Oya area. Implementation of the proposed
Watershed Reforestation and Firewnod Development Project will directly
effect the Gal Oya River Basin area. Finally, the experience gained
from this project will have direct and important relevance to AID's
proposed assistance to the Mahawell Basin Program.

The relatiounship between all of these Projects and the Water Management
Project 1s a two way street., They directly or indirectly assist and
support each other in a wide variety and scope of activities including
research, training, technical assistance, planning and implementatiom.
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PART II  THE PROJECT

A. Background:

The problem of water management is both larger and more complicated
in Sri Lanka than the Mission originally suspected. This is
partially confirmed by the Agriculture Sector Assessment for Sri
Lanka drafted in March-April of 1978. As stated in thils assessment,
USAID should concentrate on helping the Government of Sri Lanka (GSL)
address the problem of low efficiencies of water delivery and field
use. The Assessment Team further recommended that AID accord a very
high priority to a water management effort over a period of not less
than 10 years and preferably up to 20 years. They also proposed that
a project preparation team of five highly qualified and experienced
personnel develop the details of the project and prepare a project
paper for submission and FY 1979 funding.

Recognizing the need for better water management, USAID, at the
request of the GSL, commissioned two studies in April of 1978 on

this subject.l/ Ir Wickam's opinion the two most important problems
of water use in Sri Lanka are disorganized cropping schedules and

the overuse of water at the head ends of systems with a corresponding
water shortage at the tail ends of systems. He suggested that a
major project should be supported by USAID which would address these
two major problems. Kemperl/ illustrates the high inefficiency of
water use by examples of the use of 12 to 39 acre-feet of water per
year, when in one district 2.5 feet of water along with the normal
rainfall is adequate in 3 years out of 4 for double cropping of both
paddy and legumes. He further concluded that a total of 8 feet of
irrigated water per year is adequate in Sri Lanka's irrigation
systems and that while the average is 10 acre-feet per acre being
actually released from impoundments (not including rain), about 80%
is escaping from the project areas by surface or subsurface drainage.
He suggested a program which included extensive education of the
farmer and the training of extension, agrarian services and irrigation
personnel In better water management practices.

Many donors including the IBRD, UNDP and the FAO have long recognized
the need for better water management.2/ In recent years the Government
of Sri Lanka and especially the Irrigation Department, whick is
primarily responsible for the operation and maintenance of majov
irrigation schemes, has taken steps to improve water management. In
February, 1978 the then Ministry of Irrigation, Power and Highways
issued a policy directive entitled '"Water Management

1/ See Thomas Wickam's report titled "Supplementary Report on Water
Managenent "and Doral Kemper's report "Apparent Investment Potantials
for Increasing Food Production through Improved Water Management in
Sri Lanka".

2/ See IBRD Reports No.PA-134 of 8 February 1973; No.l1425 HCE dated
February 28, 1977; and No.1937-CD of March 22, 1968. A major FAO/UNDP
report "Water Management for Irrigated Agriculture (Gal Oya Irrigation .
Scheme), Sri Lanka, Project Findings & Recommendations'", UNDP/FAO,
Rome 1975 is attached as Appendix 5 to CH2M Hill Report.
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in Irrigation Schemes'. This directive cites data from the Agriculture
Deparcment indicating that successful cultivation for both the Yala

and Maha seasons 1is possible in the Dry Zone with a water duty of 8
acre-feet. A survey of 15 tank schemes showed actual water duty to

be 12 acre-feet. The directive also gave some of the major causes of
excessive water use Iin existing schemes and provides a listing of the
remedial measures required. The report further commented on the
Mahaweli Scheme by saying that unless substantial economy on water

use is achieved in the future, the scheme could run into difficulties.

To further the process of water management, some of the needed changes
in the legal and organizational infrastructure were identified in a
statement forwarded by the Irrigation Department to the then Ministry
of Irrigation, Power and Highways (now Ministry of Lands and Land
Development) in September 1978. The statement addresssed procedures
to be adopted on irrigation schemes and proposed some changes in the
Irrigation Ordinance. Among the topics addressed were the maintenance
of irrigation systems, cultivation meetings and water issue, distribution
of water, offences by cultivaturs, and encroachment. The statement
emphasized the organizational arrangements needed to rationalize the
operation of irrigation schemes and defined the roles of Irrigation
Depar:meg? and farmer organizations in the maintenance of irrigation
systems, =

Efforts are now underway to revise and update the Irrigation Ordinance
and also revise the Cperations and Maintenance Manual. There is now
close coordination between the Irrigation and Agrarian Services
Department in making changes in the water law revision of the Agrarian
Serivces Act which will help promote water cortrol and management.

The Proiect Identification Document (PID) was submitted to AID/W on

May 2, 1978 and approved by the ASIA Project Advisory Committee (APAC)
on July 19, 1978 for Projezt Paper development. While subsequent in-
depth research and project design activities raised the general need

for and magnitude of the project, the concept remained valid and of
major concern to the Government of Sri Lanka. This subsequent research
chowed the problem of water management to be much greater than initially
envisioned, finding that most older irrigation systems in Sri Lanka
would have to be extensively modernized and rehabilitated in order to
gain operational control of the irriga. on water.

In mid 1978, AID commissioned the CH2M Hill engineering consultancy
firm to define the details of a program of assistance to the Government
of Sri Lanka for the improvement of water management on major irrigation
schemes in the Dry Zone. During October and November 1978, a five-
person team spent 7 weeks in Sri Lanka reviewing the literature,
interviewing Government officials, visiting irrigation projects,
analyzing problems and drawing up details of a proposed water management
program. Their report, which is attached as Annex 5, outlined

3/ The need for organizational effectiveness as a requirement for rapid
economic development in Sri Lanka, along with investment and imnovation,
was previously highlighted by W. Howard Wriggins, Ceylon, Dilemmas of a
New Nation, Princeton University Press 1960.
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a major program of water management over an eight year period with a
total estimated cost of 379 million and included major modernization
and rehabilitation of the two largest irrigation schemes in Sri Lanka
(Walawe and Gal Oyax—bther aspects of the proposed program included
an improved training program, improved extension, expanded cential
support for the Irrigation Department and a social research program.

As indicated in the CH2M Hill report and as noted by many others,
including other donors, the lack of adequate maintenance of existing
irrigation systems has been a major contributing factor to poor water
management in the country. The Government has recognized the problem
and has doubled the funds available for maintenance this year from
Rs.30 to Rs.60 per irrigated acre. The Irrigation Department is now
pressing the Government to increase thils rate to Rs.125 per irrigated
acre for the next year.

A related problem to this lack of maintenance has been the need of
farmer involvement through bothk improving the distributory system
and through increased water charges per acre. Water rates have
recently been increased from Rs.6 to Rs.30 per acre if water is
received for both the Yala and Maha seasons. Indications are that
tliese rates are likely to be further increased in the future to at
least cover the maintenance cost. It is also expected that under
this project the farmer, through his irrigation organization will
be respounsible for both the maintenance and operations of the system
at the distribution level. This will help.reduce the burden on the
Government and increase the farmers involvement in the lower

part of the delivery system which does not belong to him.

The Gal Ova irrigation project area is located in Amparai and Batticalca
Districts on the eastern coast of Sri Lanka. almost due east from Colombo.
About 110,000 acres are fully irrigated during the Maha (Winter season)
and about 60,000 in the Yala (Summer season). Irrigation comes
primarily from the Senanayake Samudrz dam and reservoir which was
constructed from 1949 to 1951 by Morrison-Knudsen International Co.Inc.
of Denver, Colorado. This is a multi-purpose dam designed initially

to provide flood protection, irrigate 42,000 acres of new land, generate
pover and provide drinking water for 20,000 people. The Left Bank
irrigation system, which will be modernized under this project, was
built by the Irrigation Department and was turned over to the Gal Oya
Development Board in September of 1955. A series of minor tanks and
detention reservoirs were also constructed by the Board on the Left

Bank to check floods and enable additional water resources to be made
available for irrigation. The following Vicinity Map shows the locatiom
of the Gal Oya system in Sri Lanka. The Gal Oya Project Map includes
the Left Bank, the Right Bank which was built later. and the Central
System which is generally a system of river diversions dating from
historic times.

4/

See, "Proposed Water Management Programs for Major Irrigation Schemes
in Sri Lanka", prepared for USAID by CH2M Hill in February 1979, in
Annex 5.
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The Uda Walawe project area (see Vicinity and Uda Walawe Maps) 1s
located in the southern part of the country. The area is irrigated
primarily by the Uda Walawe dam and reservoir which was designed by
an American firm, Ergineering Consultants, Inc. in 1962 and was
constructed by the Government between 1963-68. Currently, only
33,000 acres are devsloped, primarily for paddy during the Maha
season. This acreage drops to 20,000 during the Yala due to poor
water management and the lack of water. According to the CH2M Hill
report, 69,000 acres of land could be double cropped if the

systems were modernized and the Laft Bank completed and if better water
management practices were initiated.

B. Relationship to AID Obiectives and Other Donors:

This project is considered the first of several possible efforts in
the Irrigation Sector during the next six years and the relationship
of this project to AID objectives is quoted from the CDSS as follows:

"A major assistance program to improve water management
throughout the country will also be getting underway at
the beginning of the CDSS period. The findings of
recently-completed project development work suggest that
the problem is both larger and more complicated than
originally suspected. Current irrigation water usage
runs twice that needed for current rice production. The
implications of more efficient use for increased yilelds,
cropping intensities, and total production are therefore
substantial. The problem is pervasive , ranging from
system design to construction standards, to operation |
and management. and to farmer use, attitudes and organ-
ization. USAID anticipates that the experience gained
during the first phase will lead to follow-on efforts
during the CDSS period".

The CDSS proposes $40 million of assistance to irrigation and related
projects from 1981-85.

Nearly all of the major domors are involved with irrigation and
related aspects of water in Sri Lanka. This 1s particularly the
case with development of the Mahaweli Ganga where the World Bank,
IDA, Canada, Netherlands and the United Kingdom are providiug
funding in addition to the U.S. Several donors are alszo involved
with modernization of Sri Lanka's :raditiomal tank irrigation and
drainage svstem (United Kingdom. World Food and IDA). However,
no donor other than AID, is involved in a major water management
Project such as this one.
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Proiect Description

1. Long Range Planning Activity

This project is viewed as the first of a posstble series of major
efforts by USAID over the next 20 years to assist the Government

of Sri Lanka to improve water managment in the country with special
emphasis on major irrigation schemes. The CH2ZM Hill report, while
providing the basis of the Mission's first project as described in
this paper, was much too ambitious for either the GSL or USAID to
fully undertakeat this time.The report was very useful in explaining
in financial and techntcal terms, how costly and difficult it would
be to improve water management in the country on large irrigation
schemes, since these systems have to be rehabilitated to gain
operational control of the water.

2. The Project

The purpose of this project is, "To develop an institutional
capacity in the GSL Irrigation Department which will enable it

to manage large irrigation schemes 1In a more effective and efficient
manner."” The logical framework, which provides the specific outputs,
tnputs, objectively verifiahle indicators, as well as the means of
verification and assumptions, is attached in Annex 6.

After detailed discussions with the Government, a decision was taken
that major modernization and rehabilitation work would only be
undertaken in one of the two major irrigation schemes recommended
by the Consultants, Therefore, in this first four-year project,
construction. work will be undertaken on only the Left Bank of Gal
Oya, but master planning and on~farm research will be carried out

in both Gal Oya and Uda Walawe systems. Other major aspects of

the project are extensive training, central support, socio-economic
research, extension work, and assisting the GSL in organizing
farmers to participate in determining the allocation of irrigatiomn
water and to rebuild, operate and maintain fiteld chanmels. All of
these project elements will be coordinated and directed s¢ 2s to
provide direct and indirect benefits to the major irrigation schemes
in Sri Lanka. The major End-of-Project outputs and objectives are
further defined as follows:

a. The Gal Ova Modernization Scheme:

— Prepare a modernization/rehabilitation plan for Left Bank System.

— Remove silt and restore eroded banks on the main Left Bank, its
branch and distributary canals, and the large field channels.
Repair and replace control gates and install measuring devices.
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Reshape and regrade field channels on Left Bank system with
farmer assistance to provide flows required by delivery
schedules. Also, install adequate farm takeouts and added
regulators to facilitate internal rotation of water.

Re-organize and appoint staff, equip and train a water
management field office which will have the respomsibility
for the operation, modernization and maintenance of the
system,

Prepare maps of the irrigated service areas for canal systems.
Prepare and implement delivery schedules for those field
channels for which water delivery can be guaranteed,

Planning and On-Farm Research (Gal Ova and Uda Walawe)

Plan and implement with farmer assistance a detailed water
management program on one tract in each system. (Tract 3
in Uda Walawe and Unit 21 in Gal Oya). Elements of the
program would include analysis of physical and social
reasons for current water use practices, on farm management
training, advice, equipment, and financial assistance for
earthworks, maintenance and modification of structures, and
provision of facilities for special water measurement and
control.

Prepare plans to extend the program on the one tract to all
tracts and begin implementation in other tracts with farmer
assistance.

Prepare three master plans for each of the two major systems:

1)

Conduct a drain and river flow measurement program.
Prepare a master plan for reuse of water and an estimate
of program costs.

(2) Prepare a plan to optimize the operation of the Left
and Right Bank main canal systems.

(3) Prepare a domestic water plan to meet the requirements
for domestic and animal use without wasting water or
damaging structures.

Training Program:

Establishment of a permanent water management training school
under the Irrigation Department at Galgamuwa. The school
would run four courses which are further explained in Part III
1 - 4., but would include:
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(1) An annual four-week course for 15 staff irrigation engineers
and senior technical assistants.

(2) A 1l2-week course for 4Q staff technical assistants twice
a year,

(3) A 12-week apprenticeship course for 40 newly trained and
recruited technical assistants annually.

(4) A one-week course for 160 students of the National Diploma
and Technology (NDT) course to familiarize students with
the use of laboratory and field equipment.

-~ The provision of equipment and training for four staff members
to strengthen the NDT course in civil engineering at Katubedde
and the Hardy Imstitute, Amparai,

-~ Three spectal two to four week courses for a total of 150

persons of the Irrigation Department, Agrarian Services Department

and farm leaders at the Hardy Institute in Gal Oya.

— Special short courses or in-service training in water management
at the Agriculture Training School for 80 agriculture extension
workers amnually,

— Special farmer leader training in water management and related
subjects will be taught at the Agrarian Services Centersfor
an annual total of 480 farmer leaders.

-~ 1wo Types of Participant Training will be Provided:

(1) A special 3-month training course at the International
Rice Research Institute, Philippines and in the United
States for a total of 12 training instructors, project
staff of Gal Oya, for Central officers and staff of the
Agriculture Department. The staff of the Agriculture
Department will be responsible for the training of
extenstion workers in the project areas.

(2) Special observation cum training tours for a total of
20 policy makers and high level officials to visit
nearby countries to study water management annually.

d. Extension/Application Program:

The project plans training of two experienced agricultural
instructors in soil-water-plant inter-relationships plus work
on use of visual equipment and other educatiomal techniques.
After completion of training the extension instructors will
be stationed at Gal Oya to help insure that all extension
workers are adequately training in water management., The
project also includes production of a film on water management
to be produced in the first year of the project.
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e. Improved Central Support to the Field:

The project also provides for an expanded staff to administer
the water management unit in the Irrigation Department in
Colombo., The Water Management Section will support, administer,
and monitor the effectiveness of the Gal Oya project ani provide
operations and maintenance support to the country wide program.

f. Organizing Farmers and Socio-Economic Research:

A major objective of the project will be the organization of
farmers along the minor systems (field channels) to participate
in determining the allocation of water, to reconstruct and when
necess3ary rehabilitate field channels, and then to operate and
maintain them. Unification of these irrigation organizations
into larger units is also planned for the future. Initially,
various models or types of farmer organizations will be designed
and developed, These models will then be tested in the field
during the first year of project implementation as a major
aspect of project activities. Every effort will be made to
involve the farmers in the conception and design and implement-
ation phases. The model(s) chosen will then be widely replicated
to maximize the organizing of the farmers on the Left Bank by
the end of project.

Specif.c applied research activitizs will also be conducted with
the assistance of the Agrarian Research and Training Institute
(ARTI). This will include: 1) a bench-mark survey of socio-
economic conditions in the Gal Oya area; 2) help to articulate
various irrigation asscciation models and ftest them in the field;
3) continuous studies to monitor changes in the area in the form
of bi-annual evaluations; 4) special water managemant  studites.
The results of this applied research will provide continuous
input into project implementation and will also provide useful
information for both annual and mid-project evaluatiom to be
conducted by the GSL/USAID (See Part VI, Ewluation Plan).
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PART III. PROJECT SPECIFIC ANALYSIS

A.

Technical Analysis:

l. General.

The technical feasibility of this project is described in terms of

six major project components. The six components will form an
intcgrated water management program and they include: (1) modernmization
of the Gal Oya Scheme, (2) master planning and research, (3) training,
(4) extension, (5) central support, and (6) farmer organization cum
soclal research.

The project consists of the designing, development, financing,and
implementation of a phased operaticns, mainterance, and rehabilitation
program. The target objective is the Gal Oya scheme, a previously
developed major irrigation scheme which is badly in need of moderni-
zation and rehabilitation. At Gal Oya, excessive and insufficient
water issues are occuring at the same time, both causing severe losses
of crop production and contributing to the poor quality of rural living.
T2 major features of the proposed project in Gal Oya are organizing,
staffing, training, equipping and recomnstruction to gain operational
control of water and improve the operational maintenance, planning,
extension and field research for improved water utilization.

Other significant direct and indirect benefits will result from the
project. A comprehensive training program is proposed which will
directly benefit much of the entire Sri Lanka irrigation sector. Other
program features which are expected to provide some direct countrywide
benefits of improved water management are farmer irrigatiom organization
and socio-economic research, central support and extension. Significant
country-wide indirect benefits include the policies and procedures
necessary for effective water management which whoild evolve from the
project elements and which will allow the GSL to extend an effective
water management program to the entire country-wide {rrigation sector.

2. Choice-Gal Oya Scheme.

After examining eight different irrigation schemes, the CH2ZM Hill
Consultants recommended both Gal Oya and Uda Walawe for major moderni-
zation and rehabilitation. Following detailed discussions with USAID,
the GSL has decided to initiate the major program only in the Gal Oya
Area. The following are the most significant features of this
modernization project:
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-= There are substantial opportunities for the improved utilization
of water. The opportunities ave particularly great in Gal Csa
because of the very high rates of usage and wastage especially
at the top of the system.

~— The scheme is not in receipt of substantial foreign resources and
1s not likely to have any other donor finasmcing or assistance in
the forseeable future.

~= In the, Gal Cya area there is substantial evidence of the willingness
among the farmers, project staff and policy makers to cooperate in
programs to improve water management.

Overall, the obstacles to effective water managemmnt in the Gal Oya
Area are much the same as in most other irrigation schemes in Sri Lanka.
The deominant needs are for "operational control" 1/ of the system at
all levels and for more efficient water use. Rehabilitation and
improvements of canals and structures will be necessary before operas
tional control can be achieved.

The water management project at Gal Oya is designed to organize staff
and to equip a water management offica with the capability to implement
a major rehabilitation program along the Left Bank. This is needed
because canal erogsion and siltation severely limits any control over
system water flows, Over 15,000 acres in the lower section of the
system are not receiving reliable irrigation water or domestic service
due to extreme deterioration and siltation of the main, branch,
distributary, and field channels. The major elements of the Gal Oya
modernization project are:

-~ Develop a rehabilitation and modermization plan for the Left Bank.

-~ Establish a field office with a separate operation and maintenance
capability and continuously train all persomnel in water management.

-— Adequately equip the Maintenance Office to undertake rehabilitation
work.

~~ Modernize and rehabilitate the Left Bank irrigation system which
includes 32 miles of main canals, 50 miles of major distributary
and 68 miles of miror distributary and field channels.

~- Design and construct a water management headquarters and improve
the shop and maintenance facility.

1/ Two tables, which more fully explain what is planned for the Gal Oya
Left Bank systems to obtain "operational control", are provided in
Annex 7, Technical Annex.
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Implement the aerial photo and canal inventory project starting
with the Left Bank. Develop the delivery schedules and the flow
criteria for the entire system.

Organize and implement an operations program on the Left Bank.

Master Planning and Research (Gal Oya and Uda Walawe Areas):

a. Master Planning.

The purpose of the master plan program is to conduct the necessary
investigations and planning for three major areas: 1) return flow
reuse; 2) main canal; and 3) domestic water. The master plans will
provide the basis foi future program implementation including
technical details, design, cost and related material for both the
Gal Oya and Uda Walawe systems.

(1) Return Flow Reuses

Better reuse is a major requirement if both the Uda Walawe and
Gal Oya irrigation schemes are going to achieve their original
design objectives. This project will fmd a master planning
effort for this purpose and will include planning teams which
will be equipped and staffed to conduct return flow measurements
and to develop a master re-use plan.

(2) Canal System.

A master plan for operation of the main canal and tank system

is needed for both Gal Oya and Uda Walawe systems. For Uda

Walawe the plan will include an evaluation of ways to improve
operational storage at Chandrikawewa. The other aspects of

both plans will include identification of cperaticnal deficiencies
along the main canal, development of operational criteria to
reduce water losses, maximize diversions, and ensure equitable
Jdistribution of flows to all reaches of the main canal.

(3) Domestic Water.'

A master plan for domestic water is required for the following
reasons: 1) domestic water runs cause major problems with
canizl operation and maintenance; 2) canals used for domestic
use present health hazards; and 3) the loss of water for the
amoun? which is Leneficially used is extremely high. The plan
will investigate domestic water requirements, ground-water
quantities and quality, and will develop and evaluate alternative
plans for domestic water service. This plan will be developed
concurrently with the return flow reuse plan.
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b. On-Farm Water Management Research.

The On-Farm Water Management (OFWM) research is a program designed
to evaluate r:vised and improved field channel layout with on-farm
land levelling and water management features which will permit
return flows to re-enter the field channels. The intent of the
research is to show the farmers how they can help themselves through
their own organisations by improving their field channels and land
topography.

(1) Field Channel Improvement.

On a pilot basis, field channels will be improved with farmer
help through an irrigation organization to do the following:

(a) improve and revise the field channel layouts; (b) provide
partial masonry or concrete lining if required and compact the
earth lining for the remainder of the channel; (c) construct
masonry or concrete control structures and outlets; and (d) make
other improvements such as scheduling and rotation as deemed
necessary, Fouipment, personnel, and technicai assistance will
be provided ty the project to re~use water efficiently on farms
in the arza starting in Tract 3 of the Right Bank of Uda Walawe
and in Left Bank Unit 21 of Gal Oya. These will serve as
demonstrations to control and make available water in field
channels which at present are not capable of serving farmers

at the lower ends. These demonstrations will continue for the
life of project and will provide continuous feedback into the
operational program at Gal Oya and to the Master Planning effort
of both the Gal Oya and Uda Walawe. Several other tracts (units)
may undertake similar field work if there is sufficient personnel,
funds and time.

(2) Land Improvement.

Extension agents - professional techniclans or engineers working
under the River Valley Development Board im Uda Walawe and under
the Irrigation Department in Gal Oya will be in charge of teams

of surveyors and land levelling units which will lay out model
farms for best utilization of water from the improved field

channel and/or drainageways. in the respective irrization systems.
Objectives of the work will be to devise systems to retrieve and
reuse water by returning it to the field channel and/or drain by
levelling fields and constructing farm ditches and drains with
sufficient precision to have this kind of control. The planning

of technical aspects will be done by a committee of Sri Lankan
engineers and agriculturists assisted by an expatriate agricultural
engineer who 1s trained in on-farm irrigation development. They
will utilize the best known technology for water control compatible
to the country and to desigr systems to fully utilize available
rainfall.
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Benefits will be derived from water savings that can be used
on lands rot now receiving water in sufficient amounts for
full production. Savings will come from applying smaller
amounts of water at each issue, better utilization of rainfall,
and reuse of surface runcff from farms at the head of the

field channel. Also, longer fields and larger basins will
allow plowing to be done in a shorter period of time, thus
reducing the time water is needed during the planting period.

4. Training:

There are four separate componeuts to the training program. They are
discussed separately below under the headings: "The Galgamuwa Water
Management Training School", "Support for the National Diploma in
Technology "', "General Water Management Training™ and "Overseas

Truining Courses”. To understand these components the three levels

of field Irrigation Department staff should be identified. In descen-
ding order of professional qualifications these are : (1) Irrigation
Engineers (4 year degree); (2) Technical Assistants (2 year certificate);
and (3) Irrigators (High School Diploma).

a. Galgamuwa Water Management Training School,.

The Galgamuwa facility in central Sri Lanka will be re-opened under
the Irrigation Department primarily to provide water management
training. The purpose in re-opening the Galgamuwa school is to
provide training courses in water management for the staff of the
Irrigation Department and other Government agencies responsible

for irrigation issues including the Mahawelil Development Board,

the River Valleys Development Board and tlie Department of Agrarian
Services. The need for such courses is urgent. The educational
courses that qualify people for jobs as Irrigation Engineers and
Technical Assistants currently contain very little of the technical
training needed for good water management. The need for such
specialized courses has long been recognized by the Irrigation
Department. They were formerly organized on a regular basis at
Rajangane, and ceased only due to a series of unforseen circumstances.
The plan now is for a resumption of these courses at Galgamuwa but

on a larger scale with more staff and physical facilities. It is

also proposed that once the Galgamuwa school becomes established, that
itprovides an annual water management course for all newly recruited
Irrigation Department Technical Assistants as a part of their appren-
ticeship. The intention is to induce right at the beginning a greater
awareness of, and competence in, the water management side of irrigation
work.
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The school buildings at Galgamuwa are large enough for the
proposed training programs. Space is available for the
development of workshops and laboratory facilities. The
buildings are generally in good condition and a considerable
amount of housekeeping equipment is still available. The
budget includes an allowance for rehabilitating and re-equipp=x
ing some of the buildings. The school will ‘run at least four
types of courses and will turnait the following number of
personnel per year by the second year of the project.

(1) A 4-veek course to be given once each year for 15
staff irrigation engineers and senior technical assistants.

(2) A 12—week course to be given twice each year for a
total of 80 staff Technical Assistants.

(3) A 12-week apprenticeship course to be held once each
year for 40 newly trained and recruited tichnical assistants.

(4) A l-week course to be held four times each year for a
total of 160 people to include students of the National
Diploma and Technology (NDT) course, irrigators, and others
to familiarize them with the purpose and use of laboratory
and field equipment.

b. Support for the National Diploma in Technology Course
(Civil Engineering).

This course is currently zonducted at both the Katubedde Campus,
South of Colombo and the Hardy Institute in Amparai which is the
training ground for Technical Assistants. This project element
is intended to alleviate the following four problems in the
existing course:

~ The total output of trained personnel is less than the accelera-
ting national needs, mainly because of the requirements of the
Mahawell project.

- The quality of the course is lower than what is desirable. In
large part this is because of the shortage of staff, laboratory
equipment, and resources for field trips.

- The practical training element in the course is inadequate.

- Considering that a large proportion of the successful students
are recruited into the Irrigation Department and the Mahaweli
Develcpment Board, the proportion of the course material relating
to irrigation and water management is inadequate.
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The program for giving assistance to the existing courses has
the following four objectives:

==~ Increasing the total output from 40 to 80 diploma holders
each year. This will be done by increasing enrollment and
by strengthening the teaching staff{ and reducing the
currently very high failure rate in the second year
examinations.

== Increasing the practical elemeht of the course by providing
laboratory facilities and field trips.

~- Increasing the amount of training given to the subjects
most relevant to irrigation vy providing additional teachers
in these subjects.

== Improving the quality of the student in-take by providing
for recruitment partly on the basis of aptitude and
achievement tests.

The following are tha program elements for which financial support
is provided under the project: 1) support for establishing/expanding
the hydraulics laboratories at Katubedde (in the new section for
non-degree courses) and at the Hardy Institute, Amparai; and 2) for
new buildings at the Hardy Institute. This will be required since
the Institute is to assume the teaching of the second year of the
NDT courses in civil engineering.

¢. Overseas Training Courses.

In order to staff the Water Management Training School at Galgamuwa
with qualified instructors, begin the planned programs at Gal Oya

and Uda Walawe, and strengthen the Water Management Division at the
Irrigation Department headquarters in Colombo, it is necessary to
rapidly build up a cadre of about a dozan persons who have a thorough
training in water management and associated skills including rehabi-
litation and maintenance work and management. A special overseas
training course is necessary which will include practical demons-
trations and firsthand acquaintance with techniques used in other
important rice producing countries. It 1is proposed to organize

such an intensive 3-month course during the first year of the project.
One month of the training will be spent at the International Rice
Research Institute (IRRI) in the Phillipines and 2 months in the
United States at appropriate Universities and Institutes. The coutrse
of study will be the same as that proposed for Course One under the
Galgamuwa program (see CH2M Hill Report). A division of the areas

of responsibility will be worked out between IRRI and the components
of the course. IRRI already has extensive training facilities and
the course there may be common to all of the dozen people proposed
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for this training program. However, for the training the
trainees will be diviéded into three groups according to their
assigned job responsibilities: (1) systems operating and
maintenance for the majority of trainees; (2) planning for
those assigned to jobs in this sphere; and (3) training for
those destined to be instructors at Galgamuwa. The aain
activity of the training courses will be demonstration and
visits to research and field sites under the close tutorship
of the consultants. Trainées will be asked to produce written
work in the form of reports on field visits and evaluations
of observed practices and procedures in the light of their
applicability to the Sri Lanka situation,

The overseas training course will be held twice in the first
and third years of the project with 12 students participating
in each session. The repetition is intended to train those
senior staff of the project who did not receive a place on a
previous course and to train replacements for those persons
who are lost to the project by transfers, promotions, resig-
nations, etc. If the situation permits some of the senior
water management staff on projects other than those directly
incorporated into the Gal Oya project may be trained.

A l-year overseas training experience will be made avallable
for the two selected professionals to become water management
extension specialists. Qualifications for such training will _
include 10 years of field extension experience, interest in
onfarm water management, and advanced knowledge of soil, water,
and plant relationships. The training program will consist
of approximately 9 months on irrigation and 3 months study on
the use of visual and/or education techniques.

Another element of the overseas training program will be
special observation cum training tours for up to 20 policy
makers and high level officials each year to study water
management in nearby countries such as Phililppines, Thailand,
Pakistan and Taiwan.

d. Other Short-Term Training.

Three short-term training programs are planned under this project.

(1) Special 2-4 week courses three times each year for the
recently appointed personnel (Irrigators) and work supervisors
of the Irrigation Department, Cultivation Officers of the
Agrarian Services Department, and farm leaders. This course
will be held at the Hardy Institute in Gal Oya for 150 people
annually.
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Q1 A1l agricultural Extemsion Workars in Gal Oya will
Be given at least two wesks In-geryfcs training in wvater
management at tRe Agricultural Training Schools, A total
of 80 participants amually are anticipuated Beginning

in the second year.

Gl A tiird training program which s potentially the
most important of all is for the farmers. At the present
time thers are two classifications of farmers; farmer
leaders and contact farmers. They will te selected by
the other farmers along the field channels. Parmer
laaders are directly assocfated with the Irrigation
Department and will Be primarily concerned with frrigation
wvater below the turn-out. They will Be responsible for
mobilizing other farmers for rehabilitating the field
channel and for operation and future maintenance of the
field channel. The contact farmer will be the agriculture
extension worker (RVC] contact point for agriculture
related matters along the field channel and lower levels.
All of these farmers will attend periodic training

courses to be conducted by Agriculture, Irrigatiom,
Agrarian Services and other Departmental officials at

the Agrarfan Service Centre or other relevant locations.
They will'be provided per diem for attending such training
After attending these training sesstons these farmers
will return to their village (tract] and dfscuss what

they have learned fn the field channel organization

(to be established]. These periodfc training sessions

are plamned twice each month for 20 leaders each and will
be started in the second year of the project.

5. Extensions:

Although there ts a fatrly large program of extension in the
country, a need exists for additicmal work on water management
at the farm level. This element of the program will initially
train two experienced agricultural instructors in soil-water-
plant Inter-relationships plus the use of audio~visual equipment
and othier educaticnal teciniques. After completion of training,
the extensfon instructors will be stationed at Gal Oya with the
objective of helping insure that all 200 extension workers of
the Agriculture Department In Gal Oya are adequately trained im
vater management.

The World Bank is also plamning to expand 1its Training and Visit
Extension Program throughout Sri Lanka and efforts will be made -
to expand this program to include Gal Oya during the first year
of the project. A trafning f£1im on watar management will also
be made in the first year of the project and will subsequeatly
be used by the Fxtension and Irrigation Departments, Agrarian
Services and others throughout Srt Lanka to train farmers in
on-farm water management,

6. Central Support and Watar Rasources Development Offices:

A Cantral Support Office will be established within the Irrigation
Department and located in Colombo., Operatiomal control facilities
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practices, and procedures not presently available in this country
will be developed by the new organization. Further, it will be
respongible for extending successful plans and procedures as they
are developed under this project to other irrigation systems
throughout the country.

As explained in the Administrative Analysis (Part III - B) this
Central Support Office will provide direct support to the Field
Project Office at Gal Oya and to the overall training, planning

and research efforts. The Central Support Office will have three
special sections under senior officers as follows: 1) Assistant
Director/Operations and Maintenance; 2) Assistant Director for
Training and Extension; and 3) Assistant Director for Planning. The
emact composition of these three sectioms 13 yet to be determined
but they will be small in numbers of assigned personnel.

The Central Support Office will help ensure aerial photos will be
obtained during the early stage of the project. These are essential
for many reasons including: a) preliminary design and comstruction
plans; b) developing delivery schedules; c¢) for master plans; and
d) to provide information on current land use. The present plans
call for the Gal Oya project area to be aerial surveyed (mapped) by
early 1980 in order to provide the required aerial photos. The
Surveyor Gemeral of Sri Lanka is also planning to provide two
people who will be stationed in the project area to assist project
personnel in the utilization of the photos and the Central Office
will assist as required.

As further explained in the Administrative Feasibility section
which follows, a special Water Resources Development Office is also
being established by the Secretary to give more emphasis and
importance to the area of Water Management. This office will be
headed by a Director with two Deputy Directors; all of whom will
help coordinate ard facilitate project activities.

7. Farmer Organizatioms and Socio-Economic Research :

A major objective of the project 1a to develop more appropriate
practices and organizations at the farm level within the project area.
This requires a program of socio-economic research and experiment-
ation concerning how farmers use and maintain channels, handle
disputes make collective dacisions, organize or fail to organize
themselves, etc. Of particular importance would be the organization
of farmers along the minor systems (field channels) to do the
following: 1) to recomstruct, operate and maintain field chanmnels;

2) to deliver and distribute water according to quantities and

rights of members; 3) to encourage efficient use of water through
better application and cultivation practices, cropping schedules

and use of other improved agricultural production inputs; 4) to
minimize and resolve disputes equitably among members according to
rules of the organization; and 5) to serve as a channel of communicat-
ion to the Irrigation Department to affect the decision making
process. The functions of the organizations would be flexible to

allow for future growth to expand to such activities as obtaining
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agricultural chemicals, fertilizers and commonly used equipment.

If feasible, such irrigation organizations would be federated up to
the tank level. (See Annex 12 "Organizing farms for Water Manage-
ment in Sri Lanka" by Dr. George Radosevich for additional information)

The establishment and momitoring of irrigation organizations would
be part of the proposed program of socio-economic research and
experimentation. This overall program would include also: 1) a
bench~mark survey in the project area; 2) continuing socio-economic
surveys to assess changes (positive and negative) in the project
area; and 3) a bi-annual evaluation of the project (including the
consequences of the water management program for the farmers, and
the effectiveness with which the program is being implemented).
Because of this evaluation component, it will be necessary for the
socio-economic program to closely coordinate with the Water Manage-
ment staff, but also to have a degree of organization autonomy.

The Agrarian Research and Training Institute (ARTI) is an institution
under the Ministry of Agricultural Development and Research which
has established a pre-eminent position in Sri Lanka in rural sector
socio-economic research. An Enabling Act of Pariiament establishing
ARTI assigns to it research work on the socio-economic aspect of
agriculture and rural development. Moreover, it has undertaken
applied socio-economic research which has an action and experiment-
ation element in its "field laboratory"(at Beminiwatte). This
involved undertaking organizational and administrative innovations
with farmer organizations and evaluating them in terms of producti-
vity and participation objectives.

This will involve working with the Irrigation Department and other
government agencies to facilitate organization of irrigators into
viable irrigation organizations. ARTI would initially help define
various types or "models" of organizations to be tested in the field.
They would then study, document, help train farmers and officials

in the field, and provide recommendations on a continuing basis for
the establishment and improvement of these organizations. Training
programs for farmers and officials, irrigation rules and regulations,
different modes of irrigation organizations and alternative water
management practices would be tried and. tested in the field. It is
not assumed that there will be one optimal pattern of practices and
organization within the project area, because of the diversity of
ecological, hydrological and sociological conditions. The research
program would undertake to determine what kinds of practices and
organization are most appropriate for different sets of
circumstances and most likely, several different organizatiomal -
structures will emerge.

In addition, other socio-economic studies vf irrigation practices
and local organizations in other parts of Sri Lania should contribute
to providing a richer body of knowledge about water management and
will be undertaken by ARTI, MARGA Institute and others such as the
Universities of Sri Lanka., Furtharmore, some discussions have taken
place with DSB, Cornell University and the Government concerning the
possibility of implementation of both the"Participation"and"Water
Management''research projects in Sri Lanka. From these preliminary
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discussions, the Mission believes that both projects could be
implemented in Sri Lanka and would be supportive of trrigation

arganfzifionsand other activities under this water management
project.

8. Fquipment and Labor:

In development of the Project Paper there was a great deal of
dfscussion over tie equipment (capital intensive) vs. labor
Intensive methiod of reconstructlon of the two major systems.

Whtle there fs & surplus of lalior during much of the year in

Gal Oya, thfe is not the case during the critical perifods of

water requirements. During the harvest season when the system

Is closed and could be maintained, there 1s lack of labor, even
for normal farm activities, This is generally the case at other
times when the system s closed. Alsc many of the unemployed men
are fairly well educated and therefore are etther not in the rural
country-side where the irrigation systemec are located or would not
provide the handlaBor needed for the pliystcal repairing of dikes
etc. An added probilem at Gal Oya is the need for the system to
flow nearly all the year to provide domestic water for Amparai and
othier communitfes, Therefore, a capability needs to be developed
to de-gilt the system in the "wet" f,e, (Wwhile the system is still

It i3 antfcipated that heavy equipment will be needed on the major
canals and branches, while hand labor will be used for work on the
smaller distributarfes and field channels. Farmers are expectad to
provide their labor to up-grade the charnels through their field
channel irrigation organizations. The GSL would provide help in
the form of technical design and superviston, and some materials
for partial lining and for concrete or masonry turnouts and other
structures. Obtaining farmer fnvolvement and participation in the
reconstruction will help fnsure that the farmers consider the field
channels as their own and they will maintain &nd operate them
properly in the future,

With this in mind, the comnodity and equipment 1list has been reduced
from that proposed by the CH2M H1ll Consultants, although the basic
1ist has remained unchanged., Annex 7, Table 6 of the Technical
Annexes gives the basic Excavating Unit which will allow '"de-silting
in the wet" at Gal Oya. Two of the-= units will be procured for

the project. The Maintenance Equipment Unit and Shop Units are also
listed in Annex 7 and two of each unit are required. This is the
minimal basic equipment required to do the major de-silting and
reconstruction work on the Left Bank system of Gal Oya and to enable
the required maintenance in the future.

9. Technical Ascistance:

A heavy technical assistance grant component is necessary during the
early years of the project since the Irrigation Department is upgrad-
ing its capability to better manage, operate and maintain the major
irrigation systems in the country. One Senior Advisor will head up
the consultant team and will Be responsible for the overall techmnical
agsistance needs under the project. He will be assisted by full-time

water management advisors at both Gal Oya and Uda Walawe and by a
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full-time trafning advisor at Galgamuwa., A full-time rural
sociologist cum anthropologist will also Be assigned to the

team to advise on socto-economic research and establishing
irrigatfon assoctations. Short term spectalists will also

be required to cover such components as heavy equipment

operation, maintenance, plannfng, technical research,waterflww,
etc. The consultant team will advise and consult with the
Govermment and with the implemmnting agencies as well as USAID

on all activities related to the project. This will include:

1) modernization and rehabilftation of Gal Oya; 2) the master
planning and research at both Gal Oya and Uda Walawe; 3) training,
investigations and facilities engineering; 4) aertal photomapping;
5) organtzation of farmers and social-economic research; and

6) on the job training for equipment operations and maintenance.
The Technical Assistance Organization is enclosed as Administrative
Chart 1 in Annex 8. Major aspects of the Request for Proposal
(RFP) for the Technical Assistance 1s enclosed as Annex 9.
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B. Administrative Feasibility

1. Current Situation:

In Sri Lanka the Irrigation Department has the responsibility for
most major irrigation systems. A few major systems which are
still under development, zre in the hands of special area deve-
lopment authorities like the Mahaweii Development Board and the
River Valley Development Board. Minor irrigation projects,
defined as those with a command area of less than 200 acres,

are under the Department of Agrarian Services, Ministry of
Agricultural Development and Research.

The Irrigation Department, which is under the Ministry of Lands
and Land Development, has a long-established record for good
work, high technical standards, and a strong sense of commitment
to the civil engineering profession. 1/ Its capacity is cur-
rently being severely tested by the rapid acceleration of
irrigation and power const:iuction programs throughout the
country, and the consequent shortage of engineering resources

of all kinds, especially manpower and organization. Furthermore,
it is generally recognized that the performance of the Irrigation
Department in operations and maintenance (0&M) activities is
deficient in comparison with its investigation, design, and
censtruction (D&C) work. There are many reasons for this
including inadequate budget allocation for O&4 in comparison

to D&C, an organizational structure which places more emphasis

on D&C, and the generally more urgent nature and political
pressure for D&C as compared to 0&M. Also, the exiscing practice
of combining D&C and 0&M duties in range or field engineering
posts, inhibits the promotion of well qualified Technical Assis-
tants to senior Central headquarters O&M positions.

The different levels of staff positions within the Irrigation
Department, especially in the field, tend to generate separate
social groups which interact only within their own group rather
than between the diffarent groups. As a result, the level of
commurication among the groups is low. Communication tends to

be in the form of reports and requests from below and orders and
permission from above. Therefore, effective two-way communications
which 1s essential for successful O&M activities, is generally
blocked. The organizatinn i3 unable to communicate within itself
and thus respond to changing situations in the field om such vital
matters as water availability and requirements, potential or
actual defects in the physical structures, and farmer attitudes
and problems.

1/ For a detailed description of the Irrigation Department organization
see Appendix 6 of the CH2M Hill Consultant Report, which is Annex 5
of this Paper.
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2. Implementing Agency for this Project:

The Irrigation Department will be the principal implementing
agency for this project. This Department has the ability to
select, award and administer contracts with both local and
foreign firms and is currently doing so. As explained below
as part of this project, a Water Resource Development Staff
Office and a Central Support Office will be established in
Colombo. The Water Resource Officer will report directly to
the Secretary, Lands and Land Development and will have a
deputy for Water Management and a deputy for Institutiomal
Development. The Central Support Office will be established
in the Irrigation Department to include special offices of
Operation and Maintenance, Training, Extension and Planning.
The Gal Oya Project field organization will be upgraded, and
Master Planning and Research Units will be established at
both Gal Oya and Uda W-lawe. The Irrigation Department will
establish a water management training school at the Galgamuwa
Training Complex.

As detailed in the CB2M Hill report, qualified personnel are
not available in adequate numbers in Sri Lanka for the
Government's expanding development program and the private
sector. This is primarily because of the drain of some of

the most qualified personnel to the Mid-East. Although this
problem may be easing, efforts are being undertaken to increase
the output of engineers from the Universities. For this project,
USAID has been assured that adequate uumbers and kinds of staff
will be available. Furthermore, with the project emphasis on
training and with expatriate assistance, it is believed that
the project can be adequately managed and implemented.

a. Water Resource Development Office:

In order to give more emphasis to the important area of
water management, the Secretary of the Ministry of Lands and
Land Development has decided to establish a special staff
office headed by a Director of Water Resource Development.
(See Annex 8, Administrative Chart 2). This officer will

be on equal status with the Director of the Irrigation
Department and while performing special functions and
actions for the Secretary, will also help coordinate and
facilitate activities of the Project with other relevant
Departments and Agencies. Two special Deputy Directors

will also be established to assist the Director: the first
will be for Water Resources Management priugrily to coor-
dinate water management activities country-wide, and the
second will be for Institutional Development to help coor-
dinate the organization of farmers and the socio-economic
research conducted by ARTI. Further, the Deputy Director
will assist in law enforcement and institutional coordination.
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Improved Central Support Office:

An enlarged staff will be required to administer this
project under the Irrigation Department. (See Annex 3,
Administrative Chart 2). A Deputy Director, Water
Management, will be Project Director, responsible for

all of the project elements. He will need to be a pro-
fessionally qualified senior engineer and be able to

work with legislation and institutional innovations and
have a general knowledge of agriculture plus experience
in.working with farmers. Below him will be an Assistant
Director for Operations and Maintenance. His office will
be established to improve country-wide operations and
maintenance standards and procedures and coordinate with .
other Government agencies connected with the project, as
well as coordinate the technical support elements within
the Irrigation Department. Specialists will be provided
to other divisious of the Department in the fields of
agriculture, solls hydrology, hydraulics engineering and
salvinia weed control. The Hydrology Branch hydraulics
laboratory and soil mechanics laboratory will be expanded
and equipped to investigate canal losses, develop rating
curves for measuring devices, and provide soils engineering
assistance for compacted earth lining and other technical
assistance.

A special Assistant Director and staff for Training and
Extension will also be established to function under the
Director of the Project. The variocus types of training
programs, as shown on Chart 2 and described in the Tech-
nical Feasibility section, will be coordinated by this
office. This office will work with the Departments of
Higher Education, Agriculture and Agrarian Services who
will be conducting various components of the training
programs. This office will assist in the preparation of
training material, provide equipment and funding, and carry
out other coordination functions. Furthermore, this office
wlll be specifically responsible for establishing and
supporting the Galgamuwa Water Management Training School.
It will alsc ~oordinate a wide spectrum of specialized
courses including training at Hardy Institute, overseas,
and for farmers. Also a special Assistant Director for
Planning will be assigned to the Project Director to

asslst and facilitate the preparation of the Master Plans
for Gal Oya and Uda Walawe.

Gal Oya Organization:

The proposed Field Project Office for Implementation at
Gal Oya is shown in Annex 8, Administrative Chart 3. Under
thés organization the Deputy Chief Engineer will have over~-
all responsibility for implementation of the project in the
Gal Oya area. BHe will have two major offices under him:
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the first is the Operations and Maintenance Office which
will be headed by a Senior Engineer. He will be in
charge of both the operations of the Left Bank system and
the maintenance and rehabilitation nf the Left Bank., The
second office will be a special Master Planning Office
which will be headed by a Senior Engineer who will be
responsible for the preparation of the three master planms
for the Gal Oya Area.

The Operations Division of the O&M office will be headed

by an Operations Manager. It will provide services at

all project levels including operational procedures to be
extended to all of the Gal Oya area and to other schemes.
Emphasis will be to schedule, deliver, measure, and record
the operation of the system and to develop the confidence
and trust of the farmers. Procedures will also be developed
for the operation and control of the communications and
transportation equipment. There are three key positions

in the Operations Division. They are the Operations Manager,
the Left Bank Water Master, and the Water Planner. Below
this level, the current planned and budgeted staff of ome

TA for every 5,000 acres, one Ovérseer for every 2,500 acres,
and one Irrigator for every 500 acres will be adequate.

The Maintenance and Rehabilitation Division will be concerned
with the proper execution of pre-planned and pre-designed
maintenance activities. Special attention will be given to
cost accounting, quality control, and equipment performance
practices and procedures. The Central Support Office will
also provide support to the Maintenance and Rehabilitation
Division in basic planning, design, survey, investigations,
material selection, and compaction standards as well as
actual rehabilitation of the Left Bank Canal System. The
overall objective of this office is to build up and maintain
strong maintenance capability and to develop procedures to
be extended to other schemes. The selection and training of
the Maintenance and Rehabilitation Manager as well as his
Operations Officer and Shop Foreman and supporcing staff is
critical and will require inputs from the Central Support
Office.

Master Planning and Research Organizations:

As explained in the Technical Analysis, a special Master
Planning and On-Farm Water Management and Research Unit will
be established for both Gal Oya and Uda Walawe. As shown

in Annex 8, Chart 3, a special Master Planning and Research
office will be established in Gal Oya for this work. Most

of the staff for the Master Planning and Research at Walawe
(see Administrative Chart 4) will be seconded from the River
Valleys Development Board and will report directly to the
Assistant Director for Planning in the Colombo Support Office.
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e. Galganuwa Training Staff:

The following core staff will be assigned to conduct water
management training at the Galgamuwa Water Management
Training Center:

Director (1 person)
Water Management and records (2 persons)
Managesment and human relations (1 person)
Earthwork (1 person)
Concrete work (1 person)
Use of equipment, machinery and labor (1 person)

This core staff will be assisted by part-time instructors,
especially those who are already working with the
Irrigation Department, the Universities and the Mahaweli
Development Board. A speclal training and review task
force i1s being formed to deal with all aspects of the
proposed training outlined in this Paper including the
organization, recruitment, coordination and finance
required by the various Government agencies including the
Departments of Higher Education, Agyiculture, Agrarian
Services and Irrigation.

3. Steering Committee and Project Coordination Committec:

It is planned that a Steering Committee will be formed to
function throughout the life of the project. The Committee
would meet two to four times per year preferably at project
sites to:

- Review project progress and performance

-~ Prepare progress and evaluation reports

~ Give direction and support to the program
The committee will consist of the following:

Secretary of Lands and Land Development—— Chairman

AID Mission Representative and Consultant-- Observer/
Advisor

Deputy Director, Water Management for Gal Oya——Secretary

Members--Representatives from:

Irrigation Department (Director)

River Valleys Development Board
Mahaweli Development Board

Galgamuwa Training School

Agriculture Development and Research
Agrarian Services

Agrarian Research and Training Institute
Ministry of Higher Education
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A similar high-level Project Coordination Committee will be
established in Gal Oya to coordinate project implementation
in the field. This will be chaired by the Government Agent
with members from the Departments of Irrigation, Agriculture,
Agrarian Services, Cooperatives, the Hardy Institute and
others as may be required.
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Economic Analysis

1.

Summary Conclusions:

The purpose of the economic analysis is to appraise the project
from the point of view of the economy as a whole. It gives

some indication as to whether the project represents an efficient
allocation of scarce resources relative to other possible uses

of these resources.

The various project elements described in the previous sections --
deepening of main and secondary channels; improved control of
water issues; more effective supervision of water distribution

and utilization; better maintemance; increased recycling of

water; increased involvement of farmers in allocation, control

and maintenance; etc. = all have the objectives of increasing

the supply of available irrigation water, improving the equity

of its distribution, and increasing its reliability and timeliness.
Accomplishment of these latter objectives is in turn required im
order to permit the farmer to increase cropping intensity and

to provide an incentive for undertaking improved cultivation
practices and complementary investments which increase yields.

The resulting increased production and incomes are critical to
project appraisal from both the economic and financial points

of view.

The economic analysis of this project, explained in detail
below, indicates that it should command high priority on economic
grounds. Based on the best available data supplemented by
informed judgements on the most likely future values for such
parameters as cropping intensities, yields, and prices, the

Gal Oya (Left Bank) Modernization component of_z;e project
yields an internal rate of return (IRR) of 23Z-*/This "base
case" IRR may be compared against a 10% opportunity cost of
capital employed by the Central Bank of Ceylon and a 137
opportunity cost of capital estimated for Sri Lanka by economist
Deepak Lal of the World Bank. When somewhat more optimistic
asgsumptions concerning future parameter values are employed

than those assumed for the ''base case'", the IRR increases to
32Z. When the most pessimistic assumptious are employed, the
IRR drops to 13%Z. The latter is still above the 10% opportunity
cost of capital estimated by the Central Bank. The nature of
these assumptions and alternmatives will be explained in tha
following sections. The reason for the relatively high rate

The following analysis draws on the Economic Evaluation sectiom,
pp. 9-12 to 9-18 of the Hill Report, op.cit. It also draws omn
several other sources of information as explained later in the
analysis.

All rates of return are stated in 1978 prices.. This reflects. the
standard assumption that inflation affects benefits and costs in-
the same way, so that inflation can be ignored.
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of return follows basically from the fact that this project
focusses on improving the efficiency of already existing
irrigation systems rather than the creation of an entirely
new system.

The Gal Oya Mcdernization component represents the largest
cost element of the total project (86%) and lends itself
more easily to quantification of benefits. The training,
central support, socio-aconomic research and Uda Walawe
master planning ard research elements of the overall
project are also expected to make important contributions
to improved water management and to small farmer production
and incomes in other major irrigation schemes in Sri Lanka,
but the benefits of these other elements are extremely
difficult to quantifyké/ Even if only the costs and not

the benefits of these components are added to the Gal Oya
costs and benefits, the "base case' IRR drops by only three
percentage points. If the benefits of the non-Gal Oya
components could be quantified and added to the analysis,
the resulting IRR for the entire project would be undoubtedly
higher than 20%.

The following detailed explanation of the economic analysis
is organized into three sections:

Land use and production benefits;
Evaluation of costs; and
Rate of return and sensitivity amalysis.

Final sections discuss cost per beneficiary and the need for
concessional resources.

Land Use and Production Benefits:

In Sri Lanka, the principal constraint on expanding food
production is water, not land. Since in this country, unlike
in other parts of Asia, no perennial sources of water extst,
the tanks and even large rivers have ultimately to depend
from year to year on an adequate supply of rainfall., But the
monsoonal rains in this 1sland are noted for their high
variability and unpredictability. Therefore water, not land,
beromes the most limiting factor on agricultural production.

‘3éhese elements will also benefit the Gal Oya component

significantly. In estimating the Gal Oya IRR, it was there-
fore judged that 50% of the training, central support, and
socio-economic research costs and 100%Z of the extension costs,
should be attributed to the Gal Oya Left Bank Modernizationm.
These shares are also reflected in the percentage represented
by Gal Oya given above in the text. Contingencies and
inflation have also been allocated among the various components.
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Reliable sources estimate the amount of new land that can be
bought under gravity irrigation at about one million acres.
More than half this extent (located both within and outside
the Mahaweli Basin) will be developed by the GSL within the
next 10 years, requiring massive investments in land
development, irrigation and colonization.

The ultimate economic justification for this investment is
not the acreage developed but the output therefrom, output in
turn being a direct function of water availability and water-
use effictiency., Therefore, given this country's vulnerability
to the vagaries of monsoonal rainfall, the area of water
management assumes critical importance. Since by definition,
the rate of land development and settlement depends on the
rate of provision of irrigation facilities, it 1is eminently
clear that without the most rigorous application of water
management practices, Sri Lanka's entire development effort
could encounter serious obstacles.

The present status of on-farm water use indicates that vast
improvements need to be achieved in the shortest possible
time. In most irrigation schemes, the volume of irrigation
water eonsumed per acre of paddy, especially in the Maha
seagon is two to three times the amount actually needed,
while at the same time distribution 1is poor, with some lands
~ getting too much water and some too little. The result is
decreased average production or yleld per acre in the Maha
season and insufficient water for the Yala season., This in
turn depresses cropped acreage and yileld per acre in the

- Yala, resulting in a level of total, annual output well below
potential levels. It is axiomatic that future development in
Srl Lanka will be determined by the present base. Since
irrigation water in different parts of the island is supplied
by inter-connecting networks of tanks, streams and rivers,
the level of water-use in ongoing schemes directly affects
the supply of water to new schemes. If therefore, future
investments in land development, irrigation and colonization
are to yield mcaningful social and economic benefits to the
country, it 1s a matter of the highest urgency that existing
irrigat.ion schemes, Wwhere water conservation 1s minimal, be
swiftly upgraded.

The Gal Oya Left Bank settlement has been selected for
develapment. assistarce with these considerations in mind., It
represents a scheme where as a consequence of poor water use
and poor water control, both cropping intensity and productivity
are low and much of the potential for rapidly expanding total
output remains under-utilized, It is anticipated that by the
end of the life of the project (4 years), a carefully designed,
controlled and monitored water manmagement program will have
egtablished the base for.a highly productive and energized
system of agriculture which will serve as a model for the rest
of the country. _
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The Left Bank in Gal Oya currently has 52,000 acres of rice
paddy land under production, of which 7,000 acres is encroached
land. Cropping intensity 1s only 1297 (i.e. Yala sown acreage
equals only 29% of Maha sown aereage . -~ Table III-1), and

the annual average yield is only 52.5 bushels of paddy per acre
(bu/ac) &/

Table IIT - 1

Maha Yala Total

(ac) (ac) (ae)
Settled 45,000 15,000 60,000
Encroached 7,000 - 7,000
Total 52,000 15,000 67,000

Even though the life of this project is about 4-1/2 years, it
is estimated that the project will yield benefits for at least 20
years. Therefore, benefits and costs for this project are
evaluated over a 20 year period (this evaluation period was
also adopted by the Hill Report). Over a 20-year period,
assuming there is no project, paddy yilelds are projected to
increase by no more than their annual trend increase in Gal
Oya over the last ten years, or 12 a year, and cropping
intensity, by zero percent. Consequently, production will
also increase by only 1% a year - from 2.840 mn.bu in year 1
to 3.430 mn.bu. in year 20. (See Table III-2).

;&/ GSL, Ministry of Agricultural Research and Development and
Ministry of Lands and Land Development (Irrigation Department)
statistics. These figures may be contrasted with the Hill
Report. (Tables 9-1 and 9-6), which shows a current cropping
intensity of 1557 for all of Gal Oya and a current paddy
yield of 56 bu/ac for Gal Oya and Uda Walawe taken together.
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Table III - 2

PADDY PRODUCTION LEFT BANK GAL OYA
WITHOUT PROJECT

Year Gross Sown Average8 Productiona
Acreage Yield
(ac) (bu/ac) (1,000 bu)

1 67,000 52.5 2,840

2 67,000 53.0 2,867

3 67,000 53.5 2,894

4 to 20 67,000 54.0 to 63.4 2,921 to 3,430
a

Average yield and production are assumed to increase

by 12 a year as explained in the text. Since yield

figures are nn a net harvested acreage basis, production

is obtained by multiplying yields by net harvested
acreage.. The following conversion factors based on

observed relationships have been employed: gross hawvested
acreage equal to 952 of gross sown acreage and net harvested
acreae equal to 85% of gross harvested acreage.

Although other crops are grown in the highland and homestead
areas of the Gal Oya region, the irrigated areas of the

Left Bank are devoted entirely to paddy. It is assumed that
with continuation of a guaranteed price scheme for paddy and
with continued substantial national deficits projected for
rice production in Sri Lanka until the mid-80's at the
earliest, paddy will continue to be the sole irrigated crop
on the Left Bank. Therefore, projection of production
benefits to be derived with the project are based in terms
of paddy production

In response to the greater supply, more equitable distribution,
and improved reliability of irrigation water produced and
promised by the project, it is projected that:

(a) 5,000 new acres of paddy land will be developed and brought
under irrigation at the rate of 1,000 acres per annum beginning
in the third year; and

(b) cropping intensity will, also beginning from the third
year, increase from 129% to 1897 in the eighth year (at a

rate of 87 a year)and remain constant thereafter. In addition,
when farmers become convinced on the basis of a couple years'

-é/The Hill Report also assumes that paddy will be grown on
acres to be added under their larger proposed Gal Oya-Uda
Walawe Water Management program, even though sugar is
currently grown on irrigated land on the Right Bank of the
Gal Oya and in Uda Walawe. The Hill Report also cites
questionable prcfitability of sugar and farmer preference
for paddy as factors (see p.9-15, Hill Report).
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experience that adequate water is assured, they will invest
the effort and resources in improved practices and complementary
inputs which should increase yields per harvested acre.
Therefore, while yields are projected to increase by 1%

a year upto the fourthyear, they are projected to rise
sharply thereafter, reaching a peak of 77 a year in years

7 and 8, then tapering off gradually to 1% a year again in
the final 3 years. These rates of growth result in a yield
in year 20 of 85.4 bu/ac. Preduction will thus increase
from 2.840 million bushels in year 1 to 7.427 in year 20,
an: implied annual average growch rate of 5.2% a year (see
Table III-3).&/

Table III - 3

PADDY PRODUCTION LEFT BANK GAL OYA
WITH PROJECT

Year Irrigable Cropping Gross Average Production
Paddy Intensity Sown Yield
ac Z ac bu/ac 2 (1000 bu)
1 52,000 129 67,000 52.5 2,840
2 52,000 129 67,000 53.0 2,867
3 53,000 139 73,700 53.5 3,183
4 54,000 150 81,000 54.0 3,532
5 55,000 162 89,100 55.6 4,000
6 56,000 175 98,000 58.4 4,622
7 57,000 189 107,700 62.5 5,436
8 to 20 57,000 189 107,700 66.9 to 85.4 5,818 to 7,427

(See note? below)

3 From year 7 to year 20, yields and production increase
at the following annual percentage rates: 7%, 5%, 3%,
22, 27, 2%, 2%, 2z, 27, 2%, 1%, 1%, 1%, respectively.
See text for explanationm.

The ensuing incremental benefits over the 20 year period are
substantial. Table III-4 combines Tables III-1, 2 and 3 to
indicate the incremental benefits with the proje~t over the

5/ These projections differ significantly from those of the Hill
Report. The latter assumes, for all of Gal Oya and Uda Walawe,
that a maximum cropping inCensity of 2002 will be reached
by year 8 and that yields will reach 85 bu/ac by year 8 and,

96 bu/ac by year 20. See Hill Report,pp.9-12 and Table 9-6.
USAID's discussions with agricultural specialists both in
Colombo and in Gal Oya indicate that at least for the Left
Bank, Gal Oya, the assumptions in the text, above, and in
Table III-3 of this paper are more reasonable.
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projected situation without the project. In terms of land
use, 40,700 additional acres should be sown by year 7 as: a
result of increased trrigable acreage and croppiug intensity.
Increased production would amount to 3,99%0008£E3§F 4 mn.bughelg
of paddy by year 20 which, valued at the world market price
of about Rs.58.43/bu., would represent an incremental value
of Rs.233.5 million ($15.1 million) Production benefits
are valued at world prices in order to reflect the value of
the increased production to the economy as a whole in terms
of the resources saved by not having to import the equivalen:
amount of rice.

Table IITI - 4

Year Incremental Incremental Incremental
Acreagga' Production Gross Benefit

(ac) (bu 1000) (1000 Rs)

1 - - -

2 - - -

3 6,700 289 16,886

4 14,000 611 35,701

5 22,100 1,052 61,468

6 31,000 1,646 96,176

7 40,700 2,428 141,868

8 to 20 40,700 2,778 to 3,997 162,319 to 233,545

(Based on Tas. III- 2 & 3)
4Gross sown acreage Ta.IJI-3 less gross sown acr. Ta.III-2.

Evaluation of Costs:

The projected costs to the economy of this project can be
classified into threse components: capital costs; operating
and maintenance costs; and production costs.

a. Capital Costs.

The Left Bank Gal Oya capital costs shown below in Table
ITI-5 are derived from the total project costs =-- GSL
and AID -- shown in Table IV-2 of the Financial Analysis
(Part IV). The costs shown in Table III-5 exclude
inflation allowances since inflation has not been
projected for either the cost or the benefit sides of
the analysis. They include 100% of the costs of the
"Gal Oya Modernization, Planning and Research" and

-Z/This price is based on the 1974-78 annual average price of

rice fmported into Sri Lanka, $265 per metric ton, converted
into Bushels of paddy at $1.000 = Rs.15.5 and employing a
paddy-to-milled rice conversion ratio of 0.68,
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"Extension" components of the procject but include only
50% of the costs of the "Training", "Central Support",
and "Socio-Economic Research' components and none of

the cost of tha "Master Planning and Research (Walawe)"
compor.ant. These éxcluded costs, which account for only
about 152 of total project costs, are assumed
attributable to water management improvement in other
portions of the Gal Oya scheme (the Right Bank and River
Division), to the Uda Walawe scheme, and to other major
irrigation schemes.

Table IIL - 5

CAPITAL COSTS, LEFT BANK GAL OYA

Year Rs.1000

59,008
2 51,072
3 33,402
4 53,677
5 to 20 -

Dollar conversions at $1.00 = Rs.l15.5.
Sources and other explanations in text above.

b. Operating and Maiatenance Costs,

In addition to capital costs, operating and maintenance
(0 & M) ccsts, allocated to the Irrigation Department

on a per acre basis, are included in total economic
costs., As reported in Part II above, the Government has
doubled funds available for O & M in 1979 from Rs.30

to Rs.60 per irrigated acre, and the Irrigation Department
is pressing for an increase ir this allocation to Rs.125
per acre in 1980. It is assumed in this analysis that
this new per acre O & M rate will tecome effective next
year and be maintained throughout the project. Total
incremental O & M costs are shown in Table III-6 below.
They are derived by multiplying thre incremental Left Bank
Gal Oya acreage attributabé to the project Erom Table
I1I-4) by Rs.125 per acre.

ﬁ/This approach differs from that of the Hill Report. The
latter applies the difference in per acre 0 & M expenses
batween those estimated to prevail with and without the
project to the incremental acreage. The Mission believes
this results in an under-estimatiou of incremental O & M
costs attributable to tha project and has instead applied
the total per acre 0 & M allocation to incremental acreage
to obtain incremental O & M costs.
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TABLE III - 6

LEFT BANK GAL OYA, TOTAL INCREMENTAL
OPERATING AND MAINTENANCE CO3TS

Year Incremental Total Incremental
Acreage 0&M Costs @ Rs.125/ac.
(from Ta III-4) (1000 Rs)

1 - -

2 - -

3 6,700 838

4 14,000 1,750

5 22,100 2,762

6 31,000 3,875

7 40,700 5,086

8 to 20 40,700 5,086

See text for further explanation.

Production Costs.

The basic source of production coset information utilized
in this analy~is is a study prepared byﬁﬁgf GSL's
Agrarian Research and Training Institute. This study
presente yilelds and farm production cost data for paddy
in five districts of Sri Lanka. Farm production costs
for the Left Bank Gal Oya were estimated by first
estimating the relationship between costs per acre and
ylelds per acre implied by the data from the five districts,
and then estimating Gal Oya costs from this relationship
and known information on yields in Gal Oya. These costs
amount to Rupees 23.48 per bushel in 1978 prices.l

Q
A.S. Ranatunga and W.A.T. Abeysekera, "Profitability and
Resource Characteristics of Paddy Farming'", Research Study
No.23, Agrarian Research and Training Institute, (Ministry
of Agricultural Research and Development; Colombo: Dec.
977).
Farm production costs were regressed against yields among
the following districts: Hambantota, Polonnaruwa, Kegalle-
Kandy, and Colombc. The estimated Gal Oya per bushel
costs in 1978 Rupees for the major components were:
labor-Rs.8.86; tractor and buffalo-Rs.4.04, fertilizer-
Rs.3.58; agro-chemicals-Rs.1.09; seed-Rs.0.82; and non-
cash inputs (labor, buffalo, tractor, seed) - Rs.5.09.
The data were inflated from 1977 to 1978 prices on the
basis of Central Bank data and discussions with ARTI
researchers.
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An alternative source of farm production cost data is
provided by the CH2M Hill report (op.cit., Table 9-10).
Although these data have nut been used here in the
calculation of internal rates of return, partly because
they refer to both Gal Oy. and Uda Walawe, and partly
owing to some uncertainties in their interpretation for
purposes of economic analysis, they do indicate a range
of costs per bushel -- Rs.21.20 to Rs.24.90 -- of the
same magnitude as that estimated from the ARTI study
(Rs.23.48) .11/

In order to compare these farm production costs with
the value of benefits from the point of view of the
economy as a whole, a margin for transport, handling,
milling, and marketing costs must be added. A figure
of Rs.5.87 per bushel for this margin, taken from the
Htll report (Table 9-7), is therefore added to Rs.23.48,
ylelding Rs.29.35 per bushel production costs. Finally,
from the perspective of the economy as a whole, resources
should be valued at their opportunity costs. The costs
of two farm inputs need to be re-priced to more
accurately reflect their opportunity cests: fertilizer
and labor. Fertilizer carried a 507% subsidy when the
ARTI data were collected (and still does). The
opportunity cost or '"shadow price" of farm labor,
because of unemployment and underemployment, was
estimated from the ARTI study to be 20%Z less than the
market price. The net impact of these adjustments
(increasing the cost of fertilizer by Rs.3.58 per
bushel and decreasing the cost of labor by Rs.l1l.77 per
bushel) is to increase the production cost per bushel
by Rs.1.81 to Rs.31.16.la7 This cost is employed in
Table III-7 below to generate total incremental
production costs as a result of the project.

lgéhe Hill report figures were calculated from the -'"present"
and "projected" columns of Table 9-10 of the Hill report
by first adjusting the data to reflect the cropping
intensities and yields employed in the present amalysis,
and then dividing the "Expenses for 3 acres" row by the
"Production'" row to cbtain cost per bushel.

e Hill report (Table 9-7) uses a factor of .3 for
upward shadow price adjustments for fertilizer, agro-
chemicals, tractors and the foreign exchange component
of project capital costs. Since Sri Lanka is now on a
floating exchange rate and fertilizer is the cnly subsidized
input, the Misgsion decided to adjust upward (by 100Z) only
the yrice of fertilizer. The Hill report made a downward
shadow price adjustment of 302 for labor. The Mission
has used an adjustment ot 20%Z, based on the ARTI study.

1
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TABLE III-7

LEFT BANK GAL OYA, INCREMENTAL PRODUCTION COSTS

Year Incremental Incremental
Production Production Costs
@ 31.16/bu.
(1000 bu.) (1000 Rs.)

(From Ta.IlI-4)

1 -
2 - -

3 289 9,005
4 611 19,039
5 1,052 .- 32,780
6 1,646 51,289
7 2,428 75,656

8 to 20 2,778 to 3,997 186,562 to 124,547
See text for further explanation.

Rate of Return and Sensitivity Analysis:

Table III-8 brings together the information from Tables III-2
to III-7 ou incremental gross benefits and incremental gross
costs. The economic feasibility of the project will be judged
first on the magnitude of the "internmal rate of return" (IRR)
on these benefits realized and costs incurred, then by an
evaluation of the sensitivity of the rate of return to changes
in the most important parameters.

The third colum of Table  III-8 shows the difference, or
"incremental net benefits". It will be noted that while these
net benefits are understandably negative during the first four
years, they become positive thereafter, increasing to Rs.108.562
million by year 20. The IRR of the project to the economy as

a whole is defined as that discount rate which makes the sum

of these incremental net benefits equal to zero. Alternatively,
the IRR may be viewed as a rate of returd to the economy

yielded by the stream of henefits of the project, over and

above the stream of costs.

The IRR implied by Table III-8 is about 23.3%. This may be
compared with an opportunity cost of capital of 107 employed
for economic analysis by the Central Bank of Ceylon and with
a 137 figure estimated by a World Bank consultant (Mr. Deepak
Lal). This indicates that the project constitutes a very
efficient and highly desirable use of economic resources
compared with alternative uses. The above IRR may also be
compared with the IRR of 20.6Z% estimated by the Hill report
for all of Gal Oya and Uda Walawe. (Table 9-9).
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TABLE III - 8
LEFT BANK GAL OYA, INCREMENTAIL NET BENEFITS
(Rs.1,000)
Year Incremental Incremental Incremental
Gross Benefits? Grcss CostsP Net Benefits®
1 - 59,008 =59,008
2 - 51,072 ~51,072
3 16,886 43,245 -26,359
4 35,701 74,466 -38,765
5 61,468 35,543 25,925
6 96,176 55,164 41,012
7 141,868 80,742 61,126
8 162,319 91,648 70,671
9 177,160 99,563 77,597
10 185,983 104,268 81,715
11 191,183 107,042 84,114
12 196,909 ' 110,095 86,814
13 202,635 113,149 89,468
14 208,361 116,202 92,159
15 214,555 119,506 95,049
16 220,807 122,840 97,967
17 227,059 126,174 100,885
18 229,221 127,327 101,894
19 231,441 128,511 102,930
20 238,195 129,633 108,562

2From last column of Table ITI-4, except year 20 which
adds a salvage value of 5% of the equipment cost, or
pRs.4.650 millionm.
Sum of last columns of Tables III-5, III-6, and III-7.
ifference between first two colums.

The critical assumptions employed. in this "base case" IRR
are:

(a) maximum cropping intensity: 189%

(b) maximum yield: 85.4 bu/ac

(c) 1labor shadow price adjustment factor: 20%

(d) c.i.f. price of rice: $265 per metric tomn. (Average 1974-78).

It 1s believed that thezse and other assumptions employed in
the "base case" analysis are realistic; in fact, many are, as
noted in the preceding discussion, on the conservative side.

The four assumptions above have been varied to test the
sensitivity of the IRR to these critical parameters. A "high
alternative" assumed the following values: (a) maximum
cropping intensity of 199Z; (b) maximum yield of 90.6 bu/ac;
(c) labor shadow price adjustment of 40% (suggested by World
Bank consultant Deepak Lal); and c.i.f. rice price of $300
per metric ton (the price of rice imported into Sri Lanka

in 1973-74 exceeded this). The high alternative yields an
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IRR of 32%. Although assumptions (a) and (b) are believed
quite optimistic, theyoould possibly be achieved. The

Hill report in fact concludes that cropping intensities and
yields of these magnitudes could be achieved. Assumptions
(c) and (d) could also prove to be more accurate than those
taken for the base case.

A "low-alternmative" assumed the following, "pessimistic"
parameter values:

(a) maximum cropping intensity of 180%;
(b) maximum yield of 75.5 bu/ac;

(¢) no labor shadow price adjustment; and
(d) c.i.f. rice price of $230 per bushel.

This alternative yields a rate of return of 13%Z, equal to

the IBRD consultant's estimate of the shadow price of capital,
but still significantly above the 10% figure employed by the
Central Bank of Ceylon.

A final alternative involved assuming the "base case" parameters,
but including all project costs, including those of the central
support, training, research, and master planning activities
which are expected to benefit other parts of Gal Oya, Uda Walawe,
and other major irrigation systems. This modiffcation resulted
in a lowering of the IRR from 23 to 20%. The latter is an
extremely conservative result because it does not include a
quantitiative estimate -- an inherently difficult one to make --
of the benefits to be derived in these other irrigation areas.

Costs per Beneficiary:

The total cost —— GSL and AID -— for the four year project is
$18+340 million. However, only $15°831 million (including .--
inflation allowance) of this total is directly attributable.

to the Left Bank Gal Oya activities (see text above for further
explanation). The most immediate beneficiaries are the roughly
17,330 farm families (assumes 52,000 acres and 3 acres per farm)
living on the Left Bank of the Gal Oya. In addition to these
families, roughly 1,670 additional families will benefit from
the 5,000 acres of new irrigated land to be added as a result
of the project. At an average family size of six, the total
immediate beneficiaries in these 19,000 families would number
114,000. Project cost per immediate beneficiary would thus be
$139. Somewhat more indirectly but still benefitting from the
project would be the population of the entire Gal Oya area,
estimated in the Social Soundness Analysis (Part III - D) at
280,000. Project cost per beneficiary for the Gal Oya area
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would thus be $63.1Y

The population of all existing major irrigation schemes,
including Uda Walawe, has been estimated at about 300,000
families or 1.8 million people. That would result in a
cost per family of $61 and a cost per beneficiary of $11.
When account is taken of the fact that 120,000 new farm
families or 720,000 people are to bec settled in the
Accelerated Mahaweli Basin Development Scheme., which is
also intended to henefit from the experience of this
Project, the cost per family drops to $44 and the cost per
beneficiary to $7.

Need for Concessional Resources:

The Summary and Recommendations section of this paper (Part I)
requests $3.0 million in Grant funds to permit graut funding

of all technical assistance, mid-project evaluation costs,

and socio-economic research. Sri Lanka's need for concessional
resources is indicated by its low per capita income (even

with the 87 real GNP growth in 1978, per capita income is

still only about $170), its increasing talance of payments
deficit on currvent account, and the impressive social and
economic efforts it 1s making and has already achieved. These
considerations are discussed fully in the sission's FY 1981
Country Development Strategy Statement and more recently in

the World Bank Aide Memroire, "Sri Lanka Aid Requirements in
1979 and 1980", presented to the Sri Lanka Aid Group Meeting

in Paris, May 31 - June 1, 1979. The latter document projects,
as a result of a number of factors, including the government's -
economic liberalization policies (which in the long run should
save and earn foreign exchange), an increase in Sri Lanka's
current account deficit from $122 million in 1978 to $243
million in 1979, and to $323 million in 1980. Although gross
foreign aid disbursements are expected to increase accordingly,
the impltcations for future debt burden and the continuing
nezd for as concessional assistance as possible cannot be
ignored.

lééhe total cost figure for this calculation 1is adjusted upward

to include all elements of the project with the exclusion of
the Uda Walawe Master Planning component ($0.88 mtllion).
The total costs employed for calculations in the following
paragraph are for the entire project ($18,34 million),
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D. Social Seanddess Analveis

"Out of the community of interests thus engendered
throughout the district arose another curious practice
which still prevatls in gome parts. For the care of

the fences and water-courses entrusted by sections to
every fileld servant interested in the crop, and to
secure their faithful performance of this duty, it 1is
cumtomary for the villagers to elect one of themselves
as an overseer, with power to inspect every portion of
the work, and by common consent to inflict corporal
punishment in case of neglect, the delinquent being
conpelled at the division of the harvest to pay to this
functdonary a proportion of his own share as remuneration
for his trouble in whipping him." (Sir Emerson Tenent's
Ceylon, Vol. II)

1. Beneficiaries -—— An Overview:

Viewing the Gal Oya Project as a socio-economic innovaction

of regional proportions, it can be anticipated that its
implementation will affect a wide range of beneficiaries both
within and beyond the region. In the long-run it will have the
effect of increasing agricultural production, raising farm and
non-farm incomes, and improving living standards for many
people.

Those benefitting directdy from improved water management will
be the 19,000 farm families (114,000 persons-see III-C-5) who
are or will rely on the existing Left Bank frrigation system
for their livelihood. They include people of all economic
levels from poor farmers and laborers to relatively well-to-do
farmers. In fact it 13 anticipated that the relatively poorer
families at the tail ends of field channels and of the system
as a whole, who currently receive little or noc irrigation water
will benefit most from this project. Among them are members of
the dominant ethnic and religious groups in Sri Lanka. The
280,000 population in the Gal Oya area consists of 7 percent
Sinhalese Buddhists while the remaining are Tamil-speaking
people of which 65 percent are Muslims and 28 percent are Hindus.
Women in farm families will derive varied benefits from the
project. Also directly benefitting from implementation of the
project will be the management-level personnel of various
govermment agencies and will include administrative technical
staff and both skilled and unskilled laborers.

Because of its spread effect, the project will have a beneficial
impact on those living in the market towns who provide goods

and services to the farm communities. As a model, the Gal Oya
Project will provide valuable lessons and guidelines for similar
projects in other regions. Over a period of time, as the impact
of the project deepens and spreads, the ultimate beneficiary
will be the country of Sri Lanka as a whole.
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Farmers as Beneficiaries:

Potentially, the bulk of the 280,000 people living in the
Gal Oya Project Area located in the eastern portion of the
Dry Zone will benefit from this project. Of these, 7500
families were formerly landless families that were settled”
in the area by the GSL when the first Gal Oya Irrigation
Scheme was implemented in the 1950's. Some of these
colonists were Sinhalese Buddhists from other parts of

Sri Lanka. They were provided with an average of 3 acres
of paddy land plus one acre of "highland" (i.e. non-irrigated)
on which their farmsteads were located. The indigenous
population of the area was for the most part Tamil-speaking
Muslims and Hindus. Those local Muslims and Hindus who
participated in the scheme received an average of 5 acres
per family.

Numerous factors, wrought by the ruling political parties,
have given rise to varied patterns in the social organization
of water management which are very important to consider in
the implementation of the current project and also in
agsessing the role of the farmers as beneficiaries of improved
water management schemes. These include the implementation
of the original Gal Oya Scheme and the subsequent changes in
the roles of the traditional irrigation headmen called the
Vél Vidane by the Sinhalese and the Vatta Vidane by the Tamil
speaking populace. The soclo-eccnomic patterns are affected
by a farmers' geographical location in the system, i.e.
whether he is located at the top-~of-the-system (the head or
zone just below the Senanayake Samudra main tamk), the
middle, or the end of the system (the tail or zone near the
coast). These patterns are also determined by ethnic-~
religious afftlfation, f.e. whether the farmers are members
of the Sinhalese, Muslims (Tamil-speaking), or Hindu (Tamil-
speaking) communities. Water Management Zcnes are detailed
as follows:

a. The Top~of-the-System Zone. The farmers in this zone
are colonists or sons of colonists who were moved
into the Gal Oya Scheme in the early 1950's. Some are
Sinhalese Buddhists and their settlements are composed
of somewhat dispersed farmsteads located along lines
of communications such as roads, dikes or channels.
One water management problem in this area is the many
farmers at the head end of the field channel either
deliberately or unwittingly, use excessive amounts
of irrigation water during the maha and yala seasons.
There 1is strong evidence that their yields are
correspondingly reduced. There are other farmers
particudarly those at the tail end of the fileld chanmel
who receive inadequate amounts of irrigation water
during the yala because of the uneven distribution
system or because other farmers are negligent in
maintaining their field channels thereby blocking the
flow of water. Traditionally these types of problems
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were dealt with by the Vel (or Vatta) Vidane. It
should be noted that the Vel or Vatta Vidane was
elected by his peers and his authority was
sanctioned by the government and recognized within
the community. He could thus effectively arbitrate
water disputes and evem boundry disputes. For
pclitical reasons, however, the role of the Vel

(or Vatta) Vidane was abolished in the 1960's. 1In
1978 the Government incorporated the Vel Vidane
responsibilities in the role of the Cultivation
Officer under the Agrarian Services Department. The
role of the Cultivation Officer has not been
recognized or accepted by most farmers and the
Sinhalese communities now lack any distinct or
effective authority to maintain the ifrrigation system
within their tracts. The result has been that
irrigation is largely unregulated or uncomntrolled in
many Sinhalese tracts.

The Middle-of~the~System Zone. Water distribution in
the middle of-the-gystem zone is complex. Some
farmers receive inadequate supplies of irrigation
water for the yala-crop. Others receive an excess
of water due to insufficient drainage facilities or
becauge of the poor placement of field channels.

The same social organization problems noted abowe
for the Sinhalese communities located in the top-of-
the~gystem zone is to be in the middle-of-the-system
zone among the relatively few Sinhalese living in
this zone.

Howevdr, on the bagis of field investigations the
situation clearly is quite different among the Tamil-
speaking Muslims and the Tamil-speaking Hindu
comnunities which are located in this zone. In both
cases their villages have been established for a

long time. Their settlement patterns are characterized
by densely grouped clusters of farmsteads. Inter-
locking kinship networks, which are reinforced in the
Muslims villages by well-organized mosque societies,
give these communities a positive cohesiveness.
Leadership is strong and effective in satisfying
community needs. Although the role of the Vatta Vidane
has been officfally abolished, it is evident that the
men who were Vatta Vidanes continue to be recognized
not only as leaders in regulating the local irrigation
systems, but also in arbitrating land and boundry
problems. The result is a relative high degree of
order in maintaining the usage of the available
irrigation water.
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c. The Lower-End-of-the-System Zone. The worst water
management problems in the Gal Oya Scheme are found
at the end-of-the-gystem zone. Some farmers receive
no irrigation water whatscever and must rely entirely
on rain water for cultivating paddy. Others receive
water only intermittently during the maha and none
during the yala. There are also farmers who experience
flooding due to lack of adequate drainage or to the
poor placement of field channels. 1In the coastal
Attalachenal-Akkaraipatu area of Amparai District,
inadequate planning for the original Gal Oya has
resulted in some 10,000 acres being permanmntly inundated,
and an additional 5000 acres being uander water much of
the time. Most of the villages i{n this zone are
inhabited by Tamil-speaking Muslims and Hindus. Their
soclo—economic organization for irrigation is the same
as that noted above for Tamil-speaking Muslim and Hindu
villages located in the middle-of-the-system zone. It
appears that the available irrigation water is used as
effectively and equitably as possible under the
existing circumstances primarily because of the collect-
ive ability and willingness 06 farmers to discipline
themselves.

Anticipated Impact of the Project on Farm Families:

In order to benefit the farm families in the system by improving
their quality of life, implementation of the Gal Oya Water
Management Project will have to result in fncreased agricultural
production and therefore fncreased incomes. This should, in
turn, have the effect of raising living standards of the people.
However, improved water management by itself and even including
the modernization of the physical irrigation system, the
reorganization of management, and attaining a more efficient
soclal organization of frrigation at the local level, cannot
achieve the progect goal without a concommitant implementation
of support services. These include: support services of the
extension programs including information and availability of
fertilizer, pesticides, improved rice varieties and agricultural
credit; better marketing facilities and organizations; improve-
ment of the delivery and distribution of water from the tank

to the farm level; and direct involvement of farmers in rrater
distribution and use enforcement, including sanctions, while
long-range socio-economic effects of the project are likely

to be positive for all of the soclo-economic groups, and
particularly for the poorer farme:s in the tail-end zone and the
tail-ends of channels within all three zones, there will be

some short-range disruptions.
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a. Increased Agricultural Productfon. Physical modernization
of the Gal Oya Irrigation System, improved management, and
creation of an effective socto-economic organtzation of
irrigation at the local level will have the effect of
providiagg water to farmers throughout the system with
adequate and reliable sources of irrigation water. The
first phase of the water management program will be to
improve the left-bank (main chanuel) irrigation system,
resulting in more reliable irrigation water distribution
in both the Maha and Yada seasons. At present the total
acreage planted on the Left Bank during the Yala season
is about 15,000 acres. It 1s estimated that this project.
will increase the total acreage cultivated in the  _
‘yala season_ to about 50,000 acres — almost as great
as that currently irrigated during the maha season
(52,000 ac.).

Physical improvement of the system will also result in
those fields which are now excessively flooded being
properly drained. The improved exteansion services will
provide for the more effective use of fertilizer and of
pesticides. It 1is also anticipated that improvements
will be made in agricultural credit and marketing
systems. (See Part III-C, Economic Analysis).

b. Institutional Improvements. The Project will enable the
Irrigation Department and other appropriate agencies to
devise, adopt and implement rules for water distribution
and enforcement., The project will show that water
management practices are the responsibility bf both the
farmers and the Irrigation Department. Sanctions will
be adopted under a system that provides for quick
administrative remedies for water abuse and misuse. There
may be a Water Tribunal appointed. Another institutiomal
improvement that will lead to increased agricultural
production 1s the enactment of ground water control
legislation and/or rules for areas where ground water could
be utilized for domestic and irrigation uses, With
increased pressure on surface water, more ground water
development will be taking place in many areas. It is
important to prevent the uncontrolled exploitation of
ground water including aquifer contamination and receding
water tables. Farmers' attitudes towards this source
of supply must be properly shaped before both misimpressions
and "rights" are entrenched.

The organtzations of farmers into either informal am
formal organizations with or without legal status will in
many instances contribute to a long range beneficial
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impact of the program. In addftion to instituting a
collaborative mechantsm for distribution of water

among farmers, and the operation, maintenance and
rehahilitation of the delivery system, their own
frrigation organizations can effectively serve as the
communfcation link Between the farmer and the
Irrigation and Agrartan Service Departments as well

as other government agencles. Since disputes fnevitably

' occuy among farmers over water, these farmer organfzations

can serve as the forum and mechanism for resolving
disputes and preventing anticipated confrontations.

Increased Demand for Labor. Increa :d agricultural

production throughout the Gal Oya System will result

in a concommitant fncreased demand for farm labor,

This will not only benefit those who work full-time

as laborers, but also those small farmers and members
of their families (particularly the women) who work

as laborers part-time to supplement thetr Incomes.

This fmpact, will ba felt less strongly among the
Sinhalese colonists whio atready rely on mutual aid for
their labor needs, than ft will among the Tamil-speaking
farmers who hire labor.

Improved Positions of Small landholders. Due primarily

to water shortages during the Yala season at the lower
end of the system, wealthier farmers have been able to
expand their holdings by bDecoming mortgagees to small
landholders. Although "colonists" are not allowed to
sell their land they eventually lose the use of their
land to the wealthy farmers to whom they are indebted.
The increased productfon and income of the small land-
holders from harvesting a Yala crop will permit more of
them to retain use of their land.

Improved Drinking and Household Water. In the Gal Oya

area the irrigation system is the major source of water
for domestic purposes including drinking, bathing,
cooking, and washing of clothes. Approximately 5,000
people living at the lower end of the system suffer
shortages of household water during the dry season. Any
increase in the amount of water reaching these areas
through more efffcient water management at the head of
the gystem will bring an improvement in their living _
condittons. There are cartain health risks in drinking
canal water, so an attempt will be made to identify,
through a domestic water master plan, alternate sources
of potable water that ean be developed.
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f. Women in Development. Sinhalese and Tamil-speaking
Hindu women participate actively in the transplanting,
wveeding, and threshirg of paddy, and the importance
of thetr contribution will increase as agricultural
production 1s. augmented, This is not the case with
Muslim women because the tradftfon of purdah restricts
women more or lass to household affatrs, All farm
women will Benefit from the ratsing of incomes as
pruduction s increased, permftting house improvements
and purchase of consumer goods such as radfcs, sewing
maclifnes, water pumps, coocking utensils and various
labor saving devices. All farm women also will have
Bousehold taske made easter by the increased availability
of domestic water,

g+ Reduced Witer Use at Hedd-of-the ‘System, Eguitable
distribution of water as part of the project will mean
that some farmers at the head of the system, who now
use more water than they need, will have their supply
of water reduced. For them, this restraint will be a
disruption which is probably mostly phycheclogical as
they are forced to make more efficient on-farm use of
Irrigation water. Any resistance on thetr part should
disappear as they become assured that more efficient
use of less water will not only not increase their
production and incomes but should, through more careful
practices, increase thefr returns.

Articipated Impact of the Project on Management Personnel:

Modernization and reorganization of the Gal Oya Irrigation
System as part of the Water Management Project will bring
varied Genefits to a wide range of personnel fnvolved in

thts effort. Numerous adminfstrative posftions will be
created and personnel will be hfred to f111 them. Technicians
are botli sktlled and unskilled laBorers will be needed for
the plannfng, construction, and operatfonal aspects of the
project. Some of theseppersommel will receive the benefits

of spectal training programs both in Sri Lanka and overseas.

Anticipated Spread Effects:

Implementation of the original Gal Oya Scheme in the early
1950*s produced vast socto-economic changes in the area,

The previous tsolatfon of the population diminished as roads
were cut through the forested interfor and towns such as



Amparal grew rapidly. With the newly developed
agricultural base there arose a demand for a wide
range of goods and services. As farmers increased
) _Dtheir productiun and their
incomes, they began to purchase more farm goods
(fertilizer, pesticides, tools, and so forth}; farm
equipment (notably tractors); and consumer goods
(Including some luxary goods such as radtos and
sewving machines). Today market centers such as
Amparat have many well-stocked stores, tractorsshow-
rooms and service centers. In addition, one f£inds
many sclicols, BRespitals, and other socilal services'
facilittes functioning in the ‘area. '

The reorganization and modernization of the Gal Oya
water management system will have the effect of not
only continuing this process of socio-economic develop-
ment but also of accelerating it. As a result, a
large numBer of people in the entire region will
experience direct and fndirect benefits., (For further
informatiton see Annex 10, Socio-Economlic Patterns in
the Gal Oya Regton). '
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Environmental Concerns

In general terms, the project's Initial Environmental Examination
(IEE) stood at neutral to mildly positive. During the PID review
of the Water Management Project , a number of environmental issues
were raised, and satisfied. However, a Threshold Decision was

not made by the Assistant Administrator. Therefore, Mission has
resubmitted the Initial Environmental Examination as Annex 13

and requests a Negative Determination be provided at this time.

This determination 1s further substantiated by additional

material provided below and by the "Environmental Soundnegs"
analysis provided in Chapter 9 of the CH2M Hill Feasibility

Report (See Annex 5 of this Paper). The analysis compares the
project area with Mahaweli Ganga, analyses the previous environ-
mental assessment of Stage II of the Mahawell Ganga (Weatherly
Report of 1977) and generally indicates the envirommental impact

of this project would be more positive than irrigation resettlement
activities in Mahaweli. This analysis concludes that the project ...
"can only have positive impacts over what is now occuring". .

The project is directed at improved operations and maintenance of
the Gal Oya irrigation system, training, extension, master

planning and field research, farmer organizations and social
research. The project objectives are aimed at bringing the levels
of management organization, operations and distribution maintenance
in the project areas to acceptable and replicable levels. This can
only have an overall positive impact over what is presently
occuring in the Gal Oya project area and in other parts of the
country. The followlng relevant and specific issues were focussed
upon in the final environmental analysis and were taken in part
from the CH2M Report.

1. Incidence of Malaria

There may be a possible effect on the incidence of malaria by
the project's implementation due to planned wider distribution
of water. This has the potential of increasing the number of
mosquito breeding places. However, it can be: expected to be
offset by the removal of excessive water in the upper areas

of the gystem. As a further counterbalance,the extension and
expansion of the GSL Anti-Malaria Campaign with USAID project
assistance in Malaria Control will focus on the major irri-
gation schemes.

2. Water-borne Diseases

There will be no major expected population density increases
related to the project. The project will, however, decrease

the risk of waeer-borne gastro-intestinal disease problems,
partly as a result of improved nutrition made possible by

higher real incomes. Concurrently, domestic-water improvement
(expected to start around mid-project after "domestic plans”-
have been developed) will have a positive effect in reducing

the incidence of water-borne disease because of the availability

of higher quality water,
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3. Risk of Pesticide Residue

Because of an anticipated increase in the use of agro-
chemtcals, this may have a slightly adverse consequence
on the project. 4An offsetting factor would be reduction
in water levels and consequent reduction of transmission
of pesticides by water flow, with increased reliability
of water availability.

4. Soil Loss through Erosion

This project will, in fact, reduce soil loss through
erosion due tit more proper water applications and lower
incidence of Llarge quantities of water flow through fields.

5. Water Logging of Soils and Salinity Build-up

Since water applications are anticipated to be less than
at present, the water logging and salinity build up should
also be lessened with better distribution and reduced
quantities.

6. Reduction in Birds and Aaimals

The effect, if any, may be slightly negative due to )
increased agricultural inteasification. However, because
little or no agricultural land will actually be diverted
from natural uses, the impact will be only slight.

7. Energy Losses or Greater Energy Demands

There will be little or no effect since the increased
production is labor intensive, emphasizing the under and
unemployed, and no significant increase ia population is
anticipated. .

8. Changes in Stream Flows

There will be no impact $ince the project anticipates no
major changesi. The timing in canal flow levels will be
changed, however.
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PART IV. FINANCIAL ANALYSIS AND PLAN

A. FINANCIAL PLAN:

Tables 1 and 2 contain the Summary Cost Estimate and
Financial Plan and the Projection of Expenditures by Fiscal Year
for this proposed project. These tables were developed jnintly
by USAID with representatives of the Irrigation Department using
the CH2M Hill Report as a basis. They show total Government of
Sri Lanka (GSL) inputs of $8.54 million in local currency equiva-
lents which, when combined with AID inputs of $9.8 million, result
in a total cost of $18.34 million. Annual inputs expressed as a
percentage of total inputs are as follows:

PROJECT FUNDING BY YEAR

Year AID GSL Total
1 37 17% 278
2 308 21 26%
3 16% 19% 18%
4 17% 43% 29%

Total 1008 100% 100%
] E IRENERN

This presentation reflects the initial high foreign exchange require-
ments during the first two years and an increasing local currency
requirement during the final year of the project.

As discugsed in Part III of this paper, the $3.0 million
grant element prcposed herein will be used primarily to finance
the services of five long-term and several short-term consultants
providing technical assistance to the project and for socio-economic
water management research. The Mission anticipates disbursements of
these funds as shown below:

TA DISBURSEMENTS
(Us_$ 000}

Year Amount

-
@
w
o

Total$3,000
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The grant element of this project shall be disbursed primarily
thru Direct Letters of Commitment (L/Comms) to the technical assist-
ance Contractor(s). Since the Mission plans to provide source/origin
of Code 941 plus Sri Lanka for the loan, it may be possible to acquire
soms commodities such as cement and reinforcing steel in India and
thereby greatly raduce transportation charges. Such procurement
would be made mainly via bank L/Comms. Procurement of U.S. manu-
factured materials and equipment will be done primarily thru Direct
L/Cooms “o the various suppliers.

Participants, to include policy makers and officials from the
GSL Ministries going to the U.S. and third countries for observatiocnal
training, will be processed and paid directly by the Mission. Other
foreign training requirements, both long and short-term, will be
provided in the host country contract(s). The "other cost” component
of the foreign exchange element will be dishursed primarily via
Disbursing Authorizations (D.A.'s) issued to the Mission.

B. PFINANCIAL ANMLYSIS :

1. Private Profitability.

Table 3 reflects the anticipated return to a farmer operating
a 3-acre farm. This model was developed from information contained
in the CH2M Hill Report (Annex S, Table 9-10), and uses the same
assumptions except for the following which were drawn from the
Economic Analysis (Part III-C) and are based on current and projected
production conditions on the left bank of §he Gal Oya.

A) A current cropping intensity of 1.29 is used;

b) Projected cropping intensities of 1.62 and 1.89
are used;

c) A current per acre yield of 52.5 bushels is used;
and

d) Projected yields of 55.6 and 72.3 bushels per acre
are used.

The CH2M Hill Report projected cost increases in certain inputs

but assumed a constant price per bushel of Rs.36 ($2.34) which also
has been used in the above model for both current and projected
production values. The Mission questions the likelihood of this
price remaining stable. During the past 10 years the farm gate
price of paddy in Sri Lanka has fluctuated dramatically but overall
has increased at an implied growth rate of 1l.6 percent per year.



As shown on Table 3, the annual return to the farmer is projected
to incresse 16 percent by year 5 and 88 percent by year 10 (using
year 1 as base year). This growth results solely fpom higher cropping
intensities and greater yields per acre, and, although it assumes higher
operating costs, it ignores potential increasss in the price received
for paddy.

The impact of increases in paddy prices may be illustrated as
follows:

P:odqgtion Value Return to Farmer
Increase Year 5 Year 10

3s $200 $323

5% $213 $343

10% $244 $390

Sensitivity measures to determine the degree to which farm
performance can be worse than expected and still maintain present
cash flows are presented below:

a) Percent decrease in projected production allowable
to maintain current cash flows: Yr.5, 4s, Yr.10, 14w,

b) Percent increase in projected expenses allowable to
maintain current cash flows: Yr.5, 6%; Yr.l1l0, 21s.

¢)] Number of times additional operating income exceeds
debt service requirements* ¥Yr.5, 7 times; Yr.10, 2.5
times.

An alternate model developed by using cost information cbtained
from an ARTI study of economic resources used in paddy cultivation
(also employed in the Economic Analysis,Part III-C) yields a farm
gate cost per bushel of Rs.23.83 (Sl.SS)?* Use of this cost produces
net income to the farmer as follows:

Year Net Income
1l slel
5 $213
10 $324

The above income figures are in all cases, slightly higher
than those shown in Table 2, partly because they assume constant per
bushel costs and returns. The projected c¢osts included in Table 3
have been grossed up in accordance with the rates of inflation
impiied in the CH2M Hill Report (Table 9-10 of Annex 5) (See foot-
notes to Table 3 for details.)

* Interest only.

**  Includes Rs.,35 per bushel transportation cost paid by farmer. The
Ecomomic Analysis uses transpocrtation, marketing and milling costs
from CH2M Hill report.
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2. BUDGET ANALYSIS.

The most current availahle budget figures for tha Ixrigation
Depaztment, the primary implementing Agency under this project, are
shown on Table 4. As this table illustrates, expectations are that
operations for 1979 will exceed 1977 levels by $2Q.6 million oxr 374w,
The following schedule demonstrates that most of these increasges are
r:soclated with capital or project actiyities; not current or adminis.
trative functions.

OPERATING LEVELS
.55 000)

" Expenditures
Current Capital

{Admin. ) (Proj ectl) Total

1977 - amount 2,128 3,377 5,505
Percent of Total 39% 6ls 1008

1978 - Amount 2,312 9,505 11,817
- Percent of Total 20% 8Qs 100s%

1979 - Amount 5,779 20,336 26,115
- Fercent of Total 22% 78% 100s

All Years - Zmount 10,219 33,218 43,437
Percent of Total 24% 76s 100%

Although current expenditures increased from $2.1 mjillion in 1977
to $5.8 millieon in 13279, project costs increased mcme than SQ0%
($3.4 to $20.3 million] during the same period.

The 1979 budget provides for the Irrigation Department's
involvemant in 81 projects relating to gravity irxxigation works, 1
lift irrigation scheme and 7 drainage and reclamation projects, In
addition, approval has been granted for work on 74 other piojects,
subject to the ayailability of funds. Projects funded in 1972
range in aize from $2,2 million to less than $1Q,QQQ.

The implementation of this proposed project will haye a
significant impact on the Irrigation Department's leyel of operations.
The annual project inputs proposed herein, expressed as a percentage
of the Department's 1979 Budjet are as follows; Year 1, 19%; Year 2,
19%; Year 3, 12%; and, Year 4, 20%, As shown in tha table .above,
dramatic budget increases occurred in both 1978 and 12979, During
this pericd the department has experienced and is experiencing the
normal problems associated with large increases in cperational levels.
It is fortuitous that these increases occurred prior to implementation
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of this proposed project. These prior increases are providing the
department valuable experience in project implementation which can
be applied to the AID projsct. Therefore, this project should uot
impose an unrsalistic burden on the Irrigation Department.
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Table )
SUMMARY OOST ESTIMATE AND FINANCIAL PLAN
( US_$ 000)
BOURCE . AID GBL
1OAN GRANT TOTAL 1C TOTAL
Technical Assistance - 2,850 2,4%0 - 2.450
Commodities 4,170 - 4,170 2,080 6,250
Training 700 - 700 230 930
Personnsl - - - 1,540 1,540
Other Costa 4% 480 §10 2,470 2,980 -
Contingencies & Inflation 1,700 270 1,970 2,220 4,190
4,860 3,000 9,800 8,540 18,340
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TABLE 2
VATER MANAGEMENT PROJECT
PROJECTION OF EXPENDITURE BY YEAR
{us ¢ 000}
oOuTPUTS Yr. } .2 Yr. 3 Yr. 4 LIFE OF PROJECT
GSL AID GSL AID GSL AID GSL RID GSL AID
Modernization s Planning
and Research (Gal Oya) 890 1,820 1,030 1,470 940 630 2,280 680 5,140 4,600
Training 200 500 170 350 100 420 60 130 530 1,400
Master Planning and

Ressarch (Walawe) 50 200 190 120 150 60 30 80 420 460
Central Bupport 10 210 20 130 10 120 20 60 60 520
Soole-Economic Research 20 190 a0 170 20 180 10 160 70 100
Extension 20 100 30 50 30 - 20 - 100 150
Contingencies & Inflation 240 580 340 640 410 160 1,230 590 2,220 1,970
Totals 1,430 3,600 1,800 2,930 1,660 1,570 3,650 1,700 8,540 9,800

ation t
tive arrangements). 8 n through Force Account procedures (Departmental staff and administra-
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AVERAGE FARM PROFITABILITY
3 - ACRE FARM

Present Yr.l Yr.S %r.10
Y/ $ 475 $ 475 $ 632 $ 958
Gross Value of Production
Iegs Expenses:
Land Preparation § 65 $ €5 § 82 § 95
Z/ .
Seeding 35 35 48 70
Fertilizer,Weed & Pest
3/
Control 69 69 133 241
Harvesting,Transpcrt & Water
4/
Chargg 122 122 151 203
Interest ~ 28 28 ‘37 ) 55
Total Expenses $ 319 $ 319 $ 451 $ 664
Return to Farmer $ 156 $ 156 $ 181 § 294 J
Assumptions:
1/ Assumes cropping intensities by
year as follows: 1.29 1.29 1.62 1.89
Assumes by per acre as follows: 52.5 52.5 55.6 72.3

2/ Assumes annual increases of $.52 acre/Yr./Cropping intensity
3/ Assumes annual increases of $3.02/Acre/Yr./Cropping intensity
4/ Assumes annual increases of $1.04/Acre/Yr.Cropping intensity
5/ Based on a loan of 75% of production costs at 12%/Year.
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TABLE 4
IRRIGATION DEPARTMENT BUDGET
FISCAL YEARS 1977 (ACTUAL), 1978 AND 1979 (BUDGETED)
) (us $§ 000)
Actual Budget Budget
1977 1978 1979
GENERAL ADMINISTRATION & STAFF SERVICES- PROGRAM (1)
Current Expenditures:
Adain. Finance and General Barvices § 102 § 149 $ 221
Planning, Design, Ressarch snd Consultancy 473 469 657
Capital Expenditures:
Conet. & Improvements to Buildings 35 39 97
Purchase Furniture, Equipment & Vehicles 46 136 162
Investigatious & Consultancy - 74 174 13
Total - Program (1) ) : $ 730 § 967 $1,150
CONSTRUCTION & DEVELOFMENT OF IRRIGATION AND DRAINAGE WORKS -~ PROGRAM (2)
Current Expenditurac:
Supervision of Construction & Maintenance $ 172 $ 203 $1,566
vaintenance of Gravity Irrigation Works 1,119 1,223 2,846
Maintenance of Lift Irrigation Works 197 208 227
Haintensnce of Drainags Schemes 65 60 195
Maintenance of Departmental Buildings - - 67
Capital Expenditures:
Additions & Improvements to Buildings 320 - 78
Construction & Improvements to Gravity Irrigstion Works 1,773 6,870 12,442
Lift Irrigation Worke 123 13 12
Drainage & Raclamation Worke 750 2,088 308
Purchase of Vehicles,Hachinery & Purnéturs . 256 188 227
Total - Program (2) $4,775 $ 1.,450 824,965
TOTAL BUDOKY $5,505 $ 11,817 $26,115

PERCENTAGE INCREASE (1977 BASX YEAR) oz 1152 3742
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PART V IMPLEMENTATION PLAN

A. Implementation Schedule:

The Implementation Schedule for this project is presented in the
following Table. As laid out in the schedule, the project would
start with approval of the Project Paper and with a loan/grant
authorization on August 1, 1979. The Project Agreement is expected
to be signed by August 31 with the Conditions Precedent to be met

by November 15, 1979. The Government has requested that the arrival
of expatriate Technical Assistance be expedited so that the consul-
tants can arrive early next year. Therefore, expressions of
interest will be sought so a short list can be obtained and the
process expedited for Ccnsultant seleection enabling the contract to
be signed by mid-February, 1980. The consultants would then arrive
in April. It is anticipated that the consultancy selection and
contract will he by the Host Country (Department of Irrigation) under
grant funds provided by this project.

The Government and AID are also planning to expedite the procurement
of the comstruction and other equipment for the project. An equipment
specialist i3 expected to arrive after the Agreement 1is signed to
assist the Implementing Agency and Mission in final selection of
initial equipment and to draft the specifications so the IFBs can be
issued by November 30, 1979. The orders can then be placed by mid-
February with initial equipment arriving by mid August of 1980.

Using this approach the equipment should arrive and modermizatdion
work should actually begin from 8 to 12 months earlier than it would
if the consultant team were to make initial equipment selection.
Mission is also planning to expedite the clearance of the IFB through
the GSL's Cabinet Tender Board by issuing the general aspects of the
IFB as an attachment to Implementation Letter Number 1.

The Implementation Schedule contains all the major aspects of the
Project including the preparation of the rehabilitation and moder-
nization plans, training, initiating the farmer/water user organi-
zations, the Master Plans, socio-economic and On~Farm Water
Management research. The draft Master Plans for both the Gal Oya
and Uda Walawe schemes are expected to be completed by March 1 of
1982 and would form the basis for possible future projects in water
management.

B. Description of Procurement:

To facilitate the procurement of all major commodities, it is
contemplated that AID will follow usual IFB procedures with tenders
being issued, evaluated and awards made through the Sri Lanka Embassy
in Washington. The GSL has agreed on this procedure to help expedite
procurement. Also, assistance will be required of AID/W to assist
the procurement team and approve awards. The Technical Assistance
contracting will be done directly by the Irrigation Department and
the Government of Sri Lanka. It is currently planned that the awards
for commodities and TA consultancy will both be made in Washington

in February, 1980.
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c. GSL Project Monitoring and Implementation:

As explained in the Administrative Feasibility Section (III-B), the
Irrigation Department will have the primary project implementation
responsibility. A special Central Support Office will be responsible
for much of the implementation of the project and will facilitate
other aspects. A Project Field Office will implement the project in
Gal Oya and a small office will conduct the research and planning at
Walawe. A genior level Steering Committee at the national level will
provide overall policy direction, coordination assistance and will
monitor project implementation through semi-annual reviews. At the
field operations level, a special Project Coordinating Committee
chaired by the Government Agent with representatives from the related
support departments, will monitor and provide overall policy and
operations direction to facilitate implementation in Gal Oya.

D. USAID Project Monitoring:

The Mission has established a new Water Management Division within

the Rural Development Office with the primary task of monitoring and
assisting with implementation of this project. This office is
currently headed by a Water Management Specialist (Agriculture En=-
gineer). The Mission is in the process of hiring a Sri Lankan
professional engineer with an irrigation and/or agriculture engineering
background tc assist the Water Management Specialist. Two other
Mission Direct Hire engineers are also being assigned to Srl Lanka

and should be on-board by the time the project is started. They will
be able to provide additional technical input into the project as
required. The mission has also recently been assigned a behavioral
scientist/social anthropologist who will work with the U.S. Technical
Asgistance Consultant and the Government on the difficult issue of
farmer/water user organization and related socio/economic research.

In addition, the Mission will hire a locally available American socio-
logist for a short-~term consultancy to work with the On-Farm Water
Management Project and ARTI., He will assist in the designing and
testing of farmer organization models to be used in Gal Oya, Uda
Walawe and elsewhere.
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2.

3.

12.
13.

14.
15‘
16.

17.
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IMPLEMENTATION SCHEDYLE

"KEY" BENCHMARKS

Action

Loan/Grant Authorization
Project Agreement Signed

Expressions of Interest

submitted for completing

short list
RFPs for TA Consultants Issued

CBD Notice for commodities
published

Initial Conditions Precedent met

IFBs for Equipment and
Commodities issued

"Model" or Test Irrigation
organizations defined

Closing Date for TA proposals
Aerial Photo Maps compiected

Consultant Contractor selection
made

Bid closing date for egqripment
Contracts awarded for equipument

TA Consultancy contract
negotiated and signed

Initial consultants arrive

Work begins on Research Master
Plans and Rehab Plans

Pilot Farmer Organizations
formed in various levels and
tracta of left bank

Responsibility

AID/W
USAID/GSL

AID/W

USAID/GSL/AID:W

USAID

GSL

USaID/AID:W

ARTI/GSL/USAID

USAID/GSL
GSL

GSL/USAID

USAID/AID
GSL/AID

GSL/Contractor/
USAID

Consultants
GSL/Consultants

GSL/ARTI/
Consultants

Approx.Date
NLT

Aug. 1, 1979

Aug. 31, 1979
Sept. 15, 1979

Oct. 15, 1979

Oct. 15, 1979

Nov. 15, 1679

Nov. 30, 1979

Dec. 1, 1979

Dec, 1, 1979
Dec. 30, 1979

Dec. 30, 1979

Jan. 30, 1900
Feb. 15, 1980

Feb, 15, 1980

April 15, 1980

May 1, 1980

July 1, 1980
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19.

20.

21.

22,

23.

24.

25.

26.

27,

28.

29.

30.

31.
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Action

Training begins at Galgamuwa
and Participant Training begins
Life of Project ard first
annuol work plans prepared

by consultant

Initial Heavy Equipment
arrives

Initial Left Bank Modernizat-
ion Rehabilitation Plans
Available

Annual Project Impact Assess-—
ment Review held in Amparal and
implementation plans updated

Modernization of Left Bank
begins

Initial Overseas Training
com.leted

Courses for Irrigation
Extension Workers begin

All Equip. Maintenance
Shops in Gal Oya are fully
operaticnel

Initial aspects of Social
Research on Farmer Organizat-
ion & System Modernization
completed

Annual Project Impact Assess-—
ment Review held in Amparai
and implementation plams
updated

Draft Master Plans for
Systems completed

In~Depth mid-project status
evaluation

Annual Project Impact Assess—~
ment Review held in Amparai
and implementation plans
updated

Responsibility

GSL/Consultants

USAID/AID:W

GSL/Consultants

GSL/Consultants/

USAID

GSL/Consultants

GSL/Consultants

GSL/Consultants

GSL/Concultants

GSL/Consultants

GSL/Conscltant/
USAID

GSL/Consultants

USAID/GSL/AID:W

GSL/Consultant/
USAID

Approx.Date
N.T

July 1, 1980
July 15, 1980
Aug. 15, 1980

May 1, 1980

Sept. 15, 1980

Sept. 30, 1980
Dec. 15, 1980
15, 1981

Jan.

Mar. 1, 1981

Mar. 1, 1981

.Sent. 15, 1981

Mar. 1, 1982

April 1, 1982

Sept. 15, 1982



32.

33.

34,

35.

36.

37.
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Action

All equipment for Project
ig8 in place and operational

Replicable Project Activities
begin operation in other
ares of Sri Lanka

All Training activities
underway

All irrigation organizat-
ations operational

Annual Project Impact Assess—
ment Review held in Amparai
and implementation plans up~
dated '
Water Management Project
officially concludes

Responsibility
USAID/AID:W/GSL

GSL

GSL/Consultants

GSL

GSL/Consultants/USAID

GSL/Consultants/AID:W

Approx.Date
NLT

Nov. 1, 1982

Jan 1, 1983

Jan 1, 1983
April 1, 1984

Sept. 15, 1983

April 1, 1984
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VI. EVALUATION PLAN

Following the major completion of the Gal Oya Irrigation Development
Scheme (Primary Infrastructure and Supporting Services) in 1952, the
Government of Sri Lanka through the Gal Oya Development Autherity
conducted annual Project Appraisals and fssued annual reports. With
the ATD-assisted modernization of the project area, the Government of
Sri Lanka through the Amparal District Govermment Agent's cffice and
the Irrigation Department will re-institute an annual in-depth status
appraisal/assessment of the project, primarily focusing on the impact
status of the project on the Beneficiaries (predominantly the rural
poor) and the projects' effect on the economic and soctal development
vithin the District. Representatives from the involved departments
within the Ministry for Lands and Land Development, as well as AIT,
wvill participate in the annual on~-site Appraisal Reviews.

Additionally, the Agrarian Research and Training Institute with USAID
participation will conduct a semi-unnual evaluation and initiate other
reviews of the direct and indirect Impacts of project components as well
as conduct additional water management studies., These supplementary and
complementary reviews will be conducted for such specific project
components as: implementation in Gal Oya, education and training (both
applying to farmers, farmer organizations, and technicians); extemnsion
activities, central support elements, and social research. Additiomal
studies will be conducted either by ARTI or contracted by them on various
water management subjects.

The results of these evaluations, reviews and studies will be integrated
into the Annual Project Impact Assessment Review. From the component
evaluations and Impact Assessment Review, USAID will compile and submit
the annual Project Evaluation Summary (PES),

After the Master Plans have been drafted (March, 1982), AID and the GSL
will conduct a major mid-project evaluation in April, 1982, The results
of this comprehensive assessment, focussed upon the project's independent
viability and status for replication, will provide guidance for amy
modifications during the last two years of the project to more oL
effectively meet project objectives. Also, this evaluation should provide
“useful information relevant to possible future assistance in the water
management area,
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PART VII - CONDITIONS, COVENANTS, AND NEGOTIATING STATUS:

The following are the Conditions Precedent and Covenants that the
AID Mission and Govermment of Sri Lanka have tentatively approved.

A. Initial Conditions Precedent to Disbursement for Loans and Grants

Prior to the first disbursement or to the issuance of the first
Letter of Conmitment under the Loan or Grant, the Government shall,
except as AID may otherwise agree in writing, furnish to AID in
form and substance satisfactr=y to A.I.D.:

1. An opinion of the Attorney General of Sri Lanka or other
counsel acceptable to AID that the Loan/Grant Agreement has
been duly authorized or ratified by and executed on behalf of
the Government of Sri Lanka and that the Agreement constitutes
a valid and legally binding obligation of the Government.

2. Designations of the person(s) in the Office of the Director of
External Resources Department who will act as the representa-
tive(s) of the Government of Sri Lanka and of the Irrigation
Department (Implementing Agency), along with a specimen signa-
_ture of each such person.

3. Evidence that adequate GSL budgetary resources are being
made avallable for 1980 and assurance that further budgets
for 1981-84 will provide adequate funding for the Irrigation
Department to implement the project.

4, Evidence that the Government of Sri Lanka has prepared an
organizational plan that provides for the Central Support
‘Office and the Water Resources Office within the Ministry
of Lands and Land Development that will be capable of
coordinating, administering, supporting and managing project
activities at the national level. Evidenze will include
agsurances that the Government of Sri Lanka will provide the
technical, managerial, administrative and other staff required
to execute the organizational plan at the national level,

5. Ewvidence that the Government of Sri Lanka has prepared an
organizational plan that provides for a special office
within the Department of Irrigation that will be capable
of coordinating, managing and implementing project activities
at the field level in Gal Oya and Uda Walawe. Evidence will
include assurance that the Government of Sri Lanka will
provide the managerial, technical, administrative and other
staff required to execute the project at the field level.

6. Evidence that the Government has prepared a plan for the pro-
vision of complementary activities required for increased pro-
ductive and remunerative agriculture in the Gal Oya irrigation

scheme.
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B. Additional Conditions Precedent to Disbursement:

1.

4-

For Technical Assistance:

Prior to the first disbursement or issuance of the first
disbursing authorization for a Technical Assistance con-
tract(s) or selection aof a contractor(s), which must be
acceptable to AID, an approved Request for -Proposal (RFP)
and Terms of Reference/Scope of Work shall be submitted
by the Government.

For Commodity Prccurement:

Prior to the first disbursement or issuance of the first
disbursing authorization for a procurement bid award or

selection of a bid(s), which must be acceptable to AID,

an approved Invitation for Bid (IFB) shall be submitted

by the Government.

For Socio-Economic Research:

Prior to the first disbursement or issuance of the first
disbursing authorization for the socio-economic research
component of the project to be conducted by the Agrarian
Research and Training Institute, a research plan acceptable
to AID shall be submitted by the Govermment which describes
the research monitoring and evaluation plans and timetables;
approves the staffing requirements; and appoints a senior
research officer to head the unit.

For Training:

Prior to first Disbursement or issuances of the first
disbursing authorization of loan funds for training, a plan
acceptable to AID shall be submitted by the Government which
would provide the details of the re-establishment of a Water
Management Training School at Galgamuwa and training plans
and requirements at the Hardy Institute. This plan shall
include sanctioned positions at Galgamuwa including the
appointment of a Training Director.

C. Covenants:

1.

The Government recognizes that the creation of viable farmer
irrigation organizations 1s a key objective of the project.
During the first year of project implementation, different
types of models of farmer irrigation organizations will be
tested in the field in an effort to arrive at a model(s)
that can be appropriately replicated. The Government
covenants that it will adopt such legal and institutiomal
changes as may facilitate the development, operation and
future viability of these farmer irrigation organizations.



2.

4.
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The Government recognizes the problems of poor water management
throughout the country and covenants to adopt and implement
the administrative, legal and other changes required to insure

better utilization and management of irrigation water nation-
wide.

The Government recognizes that improved maintepance of existing

irrigation systems in the country is of great importance and
covenants to:

a. Provide maintenance funding as certified necessary by

the irrigation technicians in operating and maintaining
the systems.

b. Provide sanctions in the law for unlawful diversiomns
and other forms of misuse of water within the irrigation
systems including the process by which the sanctions
will be implemented.

c. Implement other changes as required to insure that the
newly improved systems under this project are maintained
in the future in the condition to which they are rebuilt
under this project.

The Govermment covenants that it will execute the plan for the
provision ¢f complementary activities required for increased
productive and remunerative agriculture in the Gal Oya irriga-
tion sclemne as stated in Section A.6 above. The Mission will
also include in Implementation Letter No. l description of
what is to be included in the aforementioned plan including
adequate fertilizer and other crop production inputs, small
farmer credit, agricultural research and extension,

milling storage and marketing policies and facilit{es, and
that the plan will include target, schedules. and base line
data in sufficient detail for project evaluation purposes.

The Government covenants to continue its policy of allocating
reservolr water among the three Gal Oya systems (Left, River

and Right) proportioned to their irrigable (asswedumized)
acreages.
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Annex 1
UNITED STATES OF AMERICA
AGENCY FOR INTERNATIONAL DEVELOPMENT
American Embasy, Colombo, Sri Lanka,
June 25, 1979

Certification Pursuant to Section 61l(e) of

the Foreign Assistance Act of 1961, as amended

I, John R. Eriksson, the Acting Director of the Agency

for International Development in Sri Lanka, having taken
intc account, among other things, the capacity of the

Sri Lanka Government and its agencies to properly utilize
the commodities being imported under this project as well
as the technical assistance and training to be funded do
hereby certify tha: in my judgement Sri Lanka has both

the financial capability and the human resources capability
to effectively utilize these inputs.

This judgement is based upon the project analysis as
detailed in the Water Management Yroject Paper and is
subject to the conditions imposed therein.

A3 Iy

John R. Eriksson
Director (Acting)
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PAA Sec. 01(Dh). Iafesmaties end censlusien on
preject ge 0.8, pri and

4 heoad and 9o privace 9.§. parti-

sipation in feruign ssxistance peograms (inglwding

use of private trads chasmels and the services of

U.8. privata eatarpriss).

TAA Sec. 613 Sac. 616(h). Describe stepe

assure €ty maximum extesnt pessibls
s esurtty is csatribetisg lecal curreacies to
mset the ssst of esntrectmal and other perviess,
and foveiga surruncies owmed by the U.S8. are utilized
to meat the cset of esmtractsal and ether serviees.

FAA Sec. 612(d). De«s the U.5. owa emcass fersign
cutzency © countsy &nd, if 50, what arrange-
ments have been mede for its release?

FAA Sec. 60l{e). Wwill.the project stilize con-
petitive selection procedures for the ewarding
of sontracts, axcept vhars spplicable procuressnt
suiss sllow othervise?

7Y 19 App. Act Sec. 688, 1If assistance is for

P «Jon of any cemodity fexr export, is
tha cemmodity likely to be in suzrplus en verld
mazkets at the time the resulting preductive
capacity bacomss eperative, and is such arsistance
1ikely ta cavse swbstastial imjury te U.3. producars
of the same, similar or competing esmmodity?

NNOING CRITERIA FOR PROJECT

1)

Degvelepment Assistance Preject Criteria
a. FAA_Sec, 10200); lpi 113; _20'a. Cutent to
which actavity wi (o) eclectavely invelve the

poor in development, by emtending access te
essneny st lecal level, incressing lubog-inten~-

sive preduction and the wse of apprepriate

A special Congressional Notification will
be provided.

Y2s as provided in the Project Paper.
No further legisiative action is required.

Yes, see Annex 5

Yes

No

No

Oane of the major objectives of project is

._to establish yiable irrigation assoctations.

Not Applicable

Are meeting requirement of Sec 110 a.

No

Yes

Not Applicable

(a) The rural poor (average 3-4 acre farmer)
will be actively involved in this project since
they will work with the Government in re-
building, operating and maintafning their

lower level irrigation (field) channels. Also, a U.S. Engineering Consulting firm
will assist with teclmical training and other aspects of project implementation.
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techacloyy, epreeding investrunt out from cities
S ssall tosms sad ru-al uvreas, ané Lirnsuring

wvide participstion of the pcor in the benefits

of davelopmant On a sustained basis, using the
sppeopriste U.85. institutions; (b) help develop
geeparativrs, especislly by techaicel assistance,
te assist rwral and uchan poOr to help tleaselves
teward bottar 1ifs, and othervise encoursge daso-
cratic private and local govermmental [(nstitutionss
() swppart tha self-help atforty of developing
ovwntries; (d) promote the participation of wvamen
in the matismal sconamiss of developing countries
and the Lapr of ‘s status; and (o)
stilize sasd ensmurage ~sgismal ecoperatien by
daveleping count-iar’

b. FAA See. 103, 103A, 104. 1035, 106, 107. 1Is
asnistance EL‘ mude evallable: lincluae oaly
applicable paragraph which cerrespenis Lo source
of fun’s waed. If more tham ens fund nource ias
used for project, include releveat parugraph for
each funé sowrxcs.)}

(1) (103} for agriculiure, rusal davelopeant or
autrition; Lif so. qxtent to which ac:ivity is
specifinally designed to incrsese productivity
and incone of rural poor; [10JA} {f for agri-
cultural ressarch, is full arcount taken of
needs of small farmers;

(2) {104] for population planning under sec.
104(b) or haslth under sec. 104ic); 1f so, extant
to which sctivity exphasizes low-cost, integrated
delivery systexs for health, nutrition and fasily
planning for the pocrest pecple, with particularx
attantion Lo the needs of mothers #nd young
childran, using paranedical and auxiliary pedical
persannel, ciinivs and health posts, connercial
aistribution systens and othcr modes of commurity
research.

(3; 110S) for educaticn, public administratien, or
husar rascusces cdavelci=ane; if 30, axtant to
wvhicli activity strengthens ponformal education,
makes formal education nore relevant, e3apecially
for rural {amilles and uckan g2Qr, Or stlergtians
management Capability cf (aztitutinas enabling

tha posr to participats In develozmant;

(6) {106] for tecbaical arsistanze, cnergy,
research, reconatruction, and selectcd devel-
opment problems; 1f 50, extest activity is:

(1) technical cooperatica and development,
sspecially vith U.5. privata and wvouluntary, oF
regiosal and istermationsl developmmnt, oxgani-
satiomss

(11) e help alleviate mmeryy pxublane y

and eveluwation 0f, ecomonic
and techaiques)

\iv) sreeomatrectisa aftex satural A€ maasuds
disaster;

tv) for spesial daveinpmunt lam, and to
ansbls proper wtilizatisa of carlier U.S.
iafrastiwcturs, etc., Assistance)

(vi) fox proyi davelop especially
small labor-intsasire snterprises, marksting
systems, and finang.al eor other iastitutions ¢
help urben peeg participets in scancaniec and secial
daveleopasat.

e. {107) s spproprisie sffort pased on use
of appropriata techno:.ogy? o

d. YA _Sec. llﬂ(n!. Will the recipient country
prov, at Jeast s of the costs of the programs,
project, or activity vith rsspect to which tha
assistance is ta be furaished (or has the latter
cost=sharing requizemant been vaived for a
*relatively isast—developed” country)?

[ 23

FAA See. 110(b). Uill glaat capital assistance
e arsed Jor project ever more than 3 yeaza?
1f so, bas justification satisfactory to Congrass
been made, and ef{forts for ether financing, or is

the recipient country °relatively least daveloped”?

(111) tesearch iato,
adame }

»

f. FAA Sec. 201(b). Descride exgent (o which
progTaa fecognises ths particalar meeds, desizes,
and capacities of the people of the countrys
wtilizes the country’s intsllectsal resources to
encourage iastiteticnal daveluzeinics and suprosts
civil education and training (m skills required’
for effective participetion in geverasental and
political precesses essential to self-government.

-4 -
(b) A major objective of the project will be to estab-
11sh viable irrigation associations, vhereby the farmers
operate and control the water and participate in project
activities.
(c) GSL is providing nearly one~half of project cost.
{d]. Since this is an agrtculture project, women will be
actively involved (see Part III-D of Project Paper for
further detafl).
(e] Not applfcable

Asgistance is being provided under Sectiom 103 for
agriculture and rural development, since one major ob-
jective is to modernize an irrigation scheme whereby
rellable irrigation water is provided, Then increased
prcduction and incomes are expected for the rural
families (3-4 acre size) who live along the system.
Indirectly the entire country should benefit from
improved water managewent and increased production
through techniques and methods(including farmer
organtzation) developed under
this project.
Not Applicable

Not Applicable
Nott Applicable

Nat Applicable

Not Applicable
Not Applicable

Not Applicable
Not Applicable

Not Applicable
Not Applicable
Yes

Not Applicalile

Project specifically designed jointly with the Govern-
ment taking into comsideration the .need and desgires of
the people. Adaptive Socloecomumic and Oun-Farm Water
Management research to Be conducted, as well as exten~
sive training to be provided and emphasis on farmer
organizations, will emsure effective participation and
utilize the country's resources,
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. Sec, 123 . he sctivi
:.....\%r‘—'&'. T :;:‘:;;u:; ';tghzt;:“m_ Yes, through more effective water management
{ 3N { 3 P
o of scarent “”::::::':M-:.;:_:::‘:m;;-- and other aspects, the project will contribute
econsaic groweh? to all of these.

Bevelopwent Assiptance Profect Criterss (Loans Only)

. ‘::. ‘::’.. ue). ‘:.‘.‘:;r:::::.;..:u ”T:ﬁ:‘.m GSL has capacity to repay this loan and the
including Zeaseasdlensss of repayment prospects. PIrOSpPects of repayment are good.

b. JAA See. nou;. 1f aasistance {s for any
preductive satarprise which will evapate in the
v.s. uls:':.:. enterprise, is thers an sgreenent
the Tecipient country to pruvent export the
:Zt. of meze than 200 of the c-unﬂ:r's -::ul HOt Applicable
praduction during the liie of the losn?

Preject Criteria Solely for Tcomomic Suprort Fund
a. A Bec. $)1{s). Wil) this acsiscance support Ye8 ~ economic stabuity.

premcts scomnosic or political stablility? To the
enteat posaible, does it refliect the policy dirsc-
tions of section 1027 es

B, IAA Scc, 533. Will sssistance under this
chapter be usad for military, or paranilitary N
activities? [s]
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Listed Belov are statutory 1ters which norrally vill be
osvered reutinely ia those provisions of an assistance
syteamnat dealing vith its isplementation, or covered in
the sgraeunt by iupesing linits o0 cortain uses of funds.

Thase ftems no‘uruﬂl uadar the general hesdings of (A)
Preswresent, (9) Construction, and (C) Other Aestrictions.

Ao

C.

[ 113

TAA Sec. §02. Ars there srrangedants to permit
5. oA siness te participate eguitably in
the furaishing of goeds and services financed?

ﬁ ac. $84(a). Wil all dity » nt
s .':-mu,u u;:; excapt as otherwise

datarmi resident or uader delegati

frem him? csation

;E !ii $04(d). 1 the ceeperating cowrtry
- NACES agaiast U.5. marine iasurancs
ounpaniss, will agreement require that xarine
insuzance da placed in the U.S. s comnodities

Linanged?

TAA Sec. 604(e). If offshore procuresent of
agricultural comwodity or product is to be
tinanced, is there provision against such procure-
At wvhen the dosastic price of such coraondity s
lese than parity?

ZAA _Sec. 608(a). Wil1l U.3. Covernment excass
pecrsonal property be utilized wherever practicable
ia lisu of the procurenent 0 nev itans?

FAA Sec. €03. (a) Compliance with requirement
saction JOLl(b) of the Merchant Marine Act
of 1936, as amendad,’ that st least 30 per centus
of the gross t Je of dities (corputed
sspaxately for &ry bulk carriaers, dry cargo
liners, and tankers) financné shall be trancyorced
on privately ownaed U.S.-f1a3 cormexcial vessels
t0 the extent that such vessels are available at
fair and reasonable rates.

FAA See. €21. If %czhrizal azsistanze is
inanced, will such asristance L1 (u [
the fullest exteat praciicakle a3 g%
prufessional end other zervices fron private
enterprite On a contract bacis? 1€ the facilit:ac
of ether Yeclaral agesncies vwill be wtilized, are
they particularly suitable, POt cespetitive with
privata entezprise, and made available rithout
wndue {nterference with domsstic programs?

Interrutional Alr h.an. Tair C_g-g“ ritive
Tacticas Act; . air traaspcreatica ©
parsons oc proparty is fimaaced sa graant basis,
will provisioa be made that U.S-flag carriers
will be wtilized te the extent such servies is

available?

rY 79 . Act Bec. 105. Dees the smmtract far
procCureaa a provisies smhsrizing the
torninaticn of such csatract for the cemvenisase
£ the Caited Staces?

Genotrustion

1.

TAA Boc. $01(d). 1f a capitel (e.g., comstructiom)
praject, afe eagineering and Jofassional services
of 8.8, firme and their affiliates to be wsed to
the senisum extent comsistent with the matiomal

imarest?

YAA_Sec. €llfe). It coutracts for coastrection
sre ta ba [Inanced, vill they be let on & competi-
tive basis to maximum extant practicable?

Sec._$100). 1f for censtruction of predustive
.-Eo Tise vah sggregate value of azsistance to
Do fuemished by the U.C. wot axceed $108 milliea?

Other Tistrictions

.

PAA_Sec. 122 h!. It éavelogment lean, 48 intsrest
Tate at lsast 4% per anaum during graca peried
and 8t least. )\ per ammum thersafter?

PAA Sec. J01(d), If fund is established selaly
By U.3. contxilutions asd administered by an

iaternatiens] orqanization, does Comptrollers
General have audit rights?

A !%. $20(h). Dw arzangecwnts pracluds ptoroting
oc sssiating teceign aid projects or activities

of sst=dlac Las, coatrary -to tha ess
interests of the 0.35.?7

Yes, usual competitive procedures will be
utilized and small businesses can participate,
especially in providing small equipment and
Yes commodities,

The Loan Agreement will so provide.

Not Applicable

The Loan Agreement will so provide.

The Loan Agreement will so provide,

It iz expected tRat a U,S. Consulting Engineering
Firm, with possible participation of a University,
will be provided using usual comtracting pro-

" cedures and a lost country comtract.

Yes

Contract will so provide

Yes, (see A-7 above)

Yes

Yes

Yes

Not Applicable

Yes



c. 63601}, 1» financing not jemitred
#ﬂ. wset, Vithout weiver, for purchuse,
leng-ters losse, ox enchangs of motcr vehicle
menufagtured outside the U.S., eor guazanty of

swsh transaction?

Will arrasguments priclade use of flnancing?

8. FAA Bec. 108(f). 79 nay fer performance of
shac or EOLivats 8 soercs persens to
peestion absstions, to psy for performance cf
iaveluntary sterilisstion, ¢r to eserce oz pre-

vide finsncial {acentive ts any person te underge
stexilisation?

b. PFAA 5& $10(g). %o cempunsats ewners for
ANPTOPT. natienalized preperty?

@. M Sec. 660. 7o Llimance police traiaing or
other law safcricament asyiscance, except for
sareetics programs?

4. IMA Sec. €62. Yor CIA sctivities?

e. PY 79 App. Act Sec. 104. To pay pansions, eic.,
for military personne

£. XY _79 App. Act Sec. 106. To pay U.K. assessnents?

9. TFY 79 App. Act fe>_ 107. To carry out provisions
of FAR sections J0J(A] #nd 251 (NM)? (Trantfer of

TAA funds to multilateral organizations for lending.)

h. 7Y 79 App. Act Sec. 112. To finance the export
of auclear equipmenc, Tuel, or technology or to

tzain foreign sacions la nuclear fields?

1. rv.1 AEg. Act Stc. €01. To be used for publicit:
on peopaganda purposes within U.S. not authorised

by Congress?

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes



REQUEST FOR ASSISTANCE ANNEX 3

-
y e } REMENCE NO.LZLAR St dmal o\ /1
Tolephene 24183 CEIVED /8 Jusl... 4
m .‘@ s o 4ot ans 550 ¢ 0o s0o sas o DD
‘n‘ swog -}
oOceid PORAID K
foomes P Dein o®od ¢¢0:0e8dnd

sclziens 8uilda (3 Ol Swe)
N o afa | C 2 O sdcxm §Smmac Goniudes wreles (32 4CO)
e e ] Guafzm'§ aer B lombmarid Ceaylinco Houss (2ad Floor)
e - . ot 37T, ewgh 1
- 48, pbe smma s :u. fiw. 377, Garguy 1
iy l * ¢t DEPARTMENT OF EXTERNAL RESOURCES " o o . 977 Coiombo |
toa—— - Ministry of Financa & Planning
pko[ 11th J
PS . John Eriksson,
"CON Acting Director US AID,
; G lombo
MD
BR ar Mr. Eriksson,
e . WATER MANACEMENT PROJECT
E(RD , 5 wEETsoTTsTSEaf=sssSs=oSIns
yod—T1 I refer to the letter dated 25th
AP79 addressed to the Director, External Reaources
WA Dppartment by Secretary Ministry of Lands & Land
ET -] velopment with copy to you on the above Project.
Rt T I am writing te request, on behalf of the
..V _ _Gpvernment of Sri Lanka' assistance from the United
i Due States for "Option B" as enumerated in the Secretary's
letter referred to above. I believe that a project
L ppper has been finalised and together with this be
bmitted to the concerned authorities in Washington

as a formal request from the Government of Sri Lanka.

Yours sincerely,

&:L.. ‘
( M.A, :oﬁa?/)/
Addition irector
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o= 25th May, 1979.

AID | Action ! Info

TIR |

Ceylinco House,

AD

«"|Colombo 1.

i PRO

WATER MANAGEMENT PROJECT

: PS

, CON

The report on the above project, prepared by the US Consultant

‘irm, CH 2M Eill, conceived of an eight year programme for the

rehabilitation and modernization of the Gal Oya and Walawe irrigation
schemes, at an estimated cost of US $§ 80 millicn. At the subsequent
discussions on the project with both the donor and implementing

lagencies, it‘was felt that the project was && too ambitious from

rthe point of view of implementability as well as the availability

f funds both from the donor agemgy and the Government of Sri Larka

I((GSL). The donor agency USAID indicated that their comtributian to

‘project funding would not exceed US 8 10 million, at the present

Hime,

It was decided to appoint a group of officials frod the Ministry
f Lands and Land Development, Ministry of Finance and Planning and
SAID, to examine the ways .and means of accomodating ihe project, or

independantly implementable part of it, within the-available
limit of resources., In particular, the group was requested to
examine the possibilityi of implementing the project in distinct phases
ower a.period of time and the feasibility of effecting cost reductionms,
especially "in ‘the provisions made for contingencies and inflation
(42% of total cost) and in the machinery and equipment component,

This group recommended that the implementation of the project
shculd be effected in two phases, each of a duration df betweun 3 to
5 years, Three options were suggesied for the first phase .

Option A: Provided for a three year project with modernizatich work
begiming in both Gal Oya and Walawe, with a govt. contribution of
US 8 5.4 million (Bse 99 million) and a USAID contribution of

US $§ 10,4 million,

Option B: Provided for a four year project with modermization and
rehabilitation work for the left bank area of Gal Oya, together

with the planning and research companents of the Walawe rehabilitation

The CGovt, contribution for this Option amounted to US § 8.9 million
(R. 138 million) and the USAID contribution — US § 9,8 ion,



jon C:- Provided for a five year project for the rehabilitation o1
Walawe together with the planning component for Gal Oya. The Govt,
contribution amounted to US $ 9.9 million (Rs. 154 milion) and the
USAID contribution = US 3 10 million,

The above options were placed before the Hon, Minister of Lands and
Land Development, who has decided to take up Option B for implementstion,
The USAID Office has indicated willingness to press AID/Washington for .
complete grant funding of the technical assistance compoment of US $-2:7-M1.
out of a total contribution of US $ 9.8 million under Opticn B. However,
it is not certain whether grant funding would be forthcoming for this

amount, :

The USAID Office has also indicated that the formal request emwt for
agsistance shohild be sent by you on behalf of the GSL (preferably before
Jypne 5, 1979) to enable them to proceed with the processing of the loan.
Upless the loan agreement is comcluded before +the end of their fissal year
(Beptember 30th), the funds voted in their current budget for this purpose
would lapse and would not be made available in the following year,

The Government has placed emphasis on the great need for improved
water manasgement practices in our major irrigation schemes and has welcomed £ :==
foreign assistance in this field. The Director, National Plamming has
indicated that, Option B would be acceptable in principle., A Cabinet =
Memorandum seeking approval to proceed with Option B would be submitted by
this Ministry shortly. -Pegding approval by the Cabinet,)I wish to request
you to send a formal project request, for USAID assistance for the project.

Nanda Abeywi
Secretary

Lands & Land Development.

cce 1o Mr, Merrick Perera,
: Director, National Plaming — Requesiing formal approvas ror.
‘Optian B,

2, Mr, John Eriksson,
US AID Office, " ]
S YNG



ANNEX 4 28/1212 JUL 78

ACTION; AID
FM SECSTATE WASHDC INFO: AMB
TO AMEMBASSY COLOMBO 7193 DM
BT ECON
UCLAS SATE 190558 CHRON

AIDAC

E.O0. 11652: N/A

TAGS:

SUBJECT: WATER MANAGEMENT - PID

1. SUBJECT PID WAS REVIEWED AND APPROVED BY APAC ON
JULY 19. MAJOR ISSUES APAC FELT SHOULD BE ANALYZED
AND RESOLVED DURING PROJECT DEVELOPMENT ARE SUMMARIZED
BELOW:

2. WATER LOSS ™ INFORMATION: INFORMATION ON WATER LOSSES
(WHERE, WHEN AND HOW) IS CRITICAL TO DESIGNING A WATER
MANAGEMENT PROJECT, CURRENT INFORMATION IS NOT ADEQUATE.
WE RECOMMEND STUDIES BE STARTED ASAP TO DEVELQOP NEEDED
WATER LOSS INFORMATION.

3. SELECTION CRITERTA: FOR SELECTING AREAS AND WATER
COURSES (TANKS) ON WHICH TO FOCUS THE PROJECT SPECIFICALLY
MUST BE DEVELOPED, SUCH CRITERIA COULD INCLUDE PERCENTAGE

FARMERS, PUBLIC COOPERATION AND THE ECONOMICS OF
SUB PROJECT IN AREAS UNDER CONSIDERATION,

4. PROJECT ECONOMICS: THE PP SHOULD INCLUDE A DETAILED
ANALYSIS OF THE ECONOMIC BENEFITS AND COST OF IMPROVED
WATER MANAGEMENT AND LAND DEVELOPMENT AS PROJECT PROPOSES
IN THE PP. THE MISSION MAY WISH TO USE THE PAKISTAN
ANALYSIS AS A MODEL.

5, COST SHARING: UNLESS THE GSL PLANS TO SUBSIDIZE THE
PROJECT COSTS TO THE FARMER 100 PERCENT, (WE STRONGLY
OPPOSE THIS}, THE PROJECT MUST DEVELOP A MEANS OF COST
SHARING THEREBY INSURING REQUIRED FARMER COMMITMENT.
THIS WOULD PROBABLY INCLUDE LABOR AND CAPITAL CONTRIBU~-
TIONS BY INDIVIDUAL FARMERS OR FARMERS FOR A GROUP.
SINCE MOST SMALL FARMERS WOULD NOT BAVE NEEDED RESOURCES
OTHER THAN LABOR, CREDIT WILL PROBABLY PLAY A ROLE IN
THE PROJECT. MISSION SHOULD URGE THE GSL TO USE COST
SHARING BEIWFEN THE GSL AND THE FARMER TO THE EXTENT
POSSIBLE.



6. COST RECOVERY: THE PID MAINTAINS THAT THE ISSUE OF
WATER CHARGES (TAXES) IS SO HIGHLY POLITICIZED THAT AID
SHOULD NOT BECOME INVOLVED. THE APAC AGREES THAT THIS IS
A DELICATE ISSUE, BUT GIVEN ITS IMPORTANCE TO A EATIONAL
LONG TERM WATER MANAGEMENT PROCRAM, WE DO NOT THINK IT
SHOULD BE IGNORED. THE ISSUE OF WATER CHARGES SHOULD BE
CONSIDERED AS AN INTEBRAL PART OF THE PROJECT AND STUDIED
DURING PROJECT DESIGN. FYI: 1IN OUR CURRENT MAHAWFLI
LOAN AGREEMENT THERE IS A COVENANT WHICH REQUIRES IMPLE-
MENTATION DURING 1978 OF MEASURES TO INSURE RECOVERY

OF OPERATION AND MAINTENANCE COSTS AND, IF POSSIBLE,
CAPITAL CONSTRUCTION COSTS. ASSUMING THE GOVERNMENT IS
WELL INTO ITS IMPLEMENTATION OF THESE MEASURES, THE
GROUNDWORK SHOULL BE LAID FOR FURTHER EXPANSION DURING
THE SUBJECT PROJECT OR HOPEFULLY BEFORE. END FYI.

7. LOCAL PARTICIPATION IS ONE BF THE KEYS TO A SUCCESS-
FUL PROGRAM. 1IN PAKISTAN PROBLEMS IN FARMER COOPERATION
RESULTED IN SERIOUS PROJECT DELAYS, THOUGH THE USAID,
THE GOP, AND CSU WERE ALRFADY WORKING ON THIS PROBLEM AT
THE TIME THE PROJECT STARTED, LOCAL PARTICIPATION, AND
FARMER AND GOVERNMENT ORGANIZATION TO ADDRESS THIS
PROBLEM MUST BE ADDRESSED FULLY IN PROJECT DESIGN.

8. PAST EXPERIENCE: THE APAC STRESSED THAT IN
DESIGNING THI S PROJECT THE GSL AND MISSION SHOULD TAKE
INTO FINAL ACCOUNT THE AID EXPERIENCE IN OTHFR COUNTRIES
WITH SIMILAR TYPE PROJECTS., CHRISTOPHER

BT

0558



Annex 5

Proposed Water Management Program for Major Irrigation Schemes
in Sri Lanks by CH2M Hi{l1ll Consultant - February 1979.

Report retained in ASIA/PD and with USAID, Sri Lanka a copy cam
be borrowed -.on request. )



PROJECT DESIGH SUMMARY

LOGICAL FRAMEWORK

Project Title § Number: Water Management — 383-0057

Life of Project

From FY 1979 to FY 1984
Total U.8, Punding §9.8 Mil.
Date Prepared: June, 1979

Nerrative Susmary

Objectively Verifiable Indicators

Haans of Verification

Important Assumptions

Program or Sector 00113(1979—19!3)}./

{8ama Assumptions as listed

Agriculture development that: 1) Increasa paddy production from 1,88 GSL Reporte undexr Purpoes)

1) increases domestic food to 2.30 million metric tons.

production; 2) Absolute and relative numbers of
2) expands employment productively employed peopls fn the

opportunities; Agriculture Sector incressed from
3) improves the small farmers' 2.09 to 2.7 million.

standard of living . 3) Small Farmer incomes increased

in real terms by 25X,

Froject Purpose: End of Project Status: Jurpose:

Developmant of an institutional
capabilicty which can be
repliceted to manags large
irrigation scheses in Sri Lanks
mote efficiently and effect-
ively with active farmer
assistance.

1) By improvement in the Gal Oya
scheme?
a. Increase in frrigated
acreage from 67,000
acres to 85,000.
b. Incresse in production from
59,400 metric tons (2.84
million bu) to 78,433 metric toms
(3.75 willion bu).

2) lsprove operations and mainten-
ance capability im project areas.

3) Government policies and regulations
enacted to insure batter water
managemsent.

4) Publicity and awareness progrem for
policy makers, officisls and
Farmers to better manage irrigstion
water,

1) Yearly joint GSL/USAID
Assessmente

2) Mig-Protace ‘evalustios
" by soril, 1982,

3) CSL Reports.

1/ 1979-83 1s used since verifisble indicatore (1 & 2 are taken from the Government's

Investment Plan.

1) GSL policy will continue to
age d ic food

production through iaceative
pricing of commodities.

.2) hagnfall will approach historicd

trends.

3) Bufficient productios inputs,
such ss seede and fartiliser,
and credit ste available.



5) Replicable technclogy developed
that can be applisd to other
irrigation systems.

Managswent capability of
irrigation department

improved, specifically in
maintenance srsas.

Outputs:

1)

2)

3

-~

4)
)

6)
n

Organigation of farmers to
reconstruct, operate snd
meintein their fiaeld chaonels.
Water Management training
facility rehabilitated and other
WM training including obser-
vation tours for policy
makers, GSL officials,
engineers and othars.

Resesarch prograw established
for Ude Walawe and Gal Oya.
Master plans for Gal Oya and
Uds Walawe.

Upgrading Extension Service's
capability to improve on-farm
water sansgement,
Rehsbilitstion of Gal Oya Laft
Bank irrigation system.
Irrigation Department re-
organized at both project and
central level to batter operste
and maintain system.

Magnitude of Outputs:

1) 19,000 farmers organiszed into
irrigation orgsnizatione.

2)

8)

4)

b.

€

d.

Rehabilitation of one physical
facility and trasining program
sstablished,

Beven training staff posted

and upgradeZ.

Twenty participants per year

given short-term observation

training.

By second year of project follow-

ing officiale trained per year.

(1) 93 engineexs, TAs and others
given 1-3 monthe.

{2) 160 NDT trainess, Irrigators
and other provided 1 week
refresher training.

(3) 80 people receiving NDT.

(4) 150 Work Bupervisors,
Irrigators and others given
2-4 waek Watsr Menagesent
Coursas.

Cn-farm field research completed on
Unit 21 in Gal Oya (572 acres) and
Tract 3 in Walawe (500 acres).
Master Plans preparsd, spproved and
distributed to include recommend-
ations on:

a. Return flow re-use.

b. Operation of main canal and tank

system,

c. Domastic water.

Outputs!

1) Quarterly GSL progrese
reporte. ‘

2) USAID annual evalustion

3) Consultant regular reports

&) ARTI semi-annual evalustion
and othar reports.

$) Pield trips and inspections

6) Extension Depsrtment

1) Qualiffied personnel availasble

for semior/mid-level positions.

2) Sufficient lower-level persomnel

svailsble.



5) By second year of projecti
a. Training of 80 extension sgents per

year in improved on~farm irrigation

Training of 80 ferm leaders sach

wonth in 60 Distributary Irrigation

Committees in improved irrigation

techniques.

€) a. Rehabilitetion of:

(1) 32 miles of left bank canal.

(2) 50 miles of major distributary.

(3) 68 miles of minor distributary.
and field channels.

b. Specifications developed, orders placed
and 2 excavation and'2  wmaintenance
units arrives and are in full
oparation.

¢. Develop snd begin water delivery
schedule and measuremant program.

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

7) Re~organization takes place with appoint-
mant of key and other supporting personnesl.
Batter operations and maintenance procedurss
uublhl‘ud.

b

Inputs:

1. GsL
~ personnal
- Commoditiee
- Training
= Local Cost

2, USAID
~ Techaical Assistance
-~ Commodities and Equip-
ment
- Participants
- Other

tnpute __ | GSL($000) USAID($00012/
Technical Assistance 0 2,530
Commoditias 2,000 4,170
Training 230 700
Personnel 1,340 0
Other 2,470 430
Contingencies and 2,220 2,240
Inflation

8,540 9,800

2/ USAID provided $3 million grant for
TA, ressagch end evalustion, and
§ 8.8 ailiica loan.

Inputs

Quarterly AID Implement-
ation, Shipping and
Financial Reports,




Annex 7

Technical Annex 1/

A,

Operational Control of Water

Operational control of water is defined as the ability to
deliver prescheduled flows in cubic feet per second per second
(cfs) to specified farms, field channels, distributaries, branch
canals, and to the operational reaches of the main canal. See
attached Tables 1 and 2 for additional details. The components
necessary to provide this capability are:

— Daeily delivery schedules for each field channel.
These are developed from individual farm delivery
requirements. The releases of water to each field
channel, distributary, branch, and main canal
regulatories are computed from these schedules.

~- A properly sized aud maintained irrigation system
with coatrol structures and gates that will meet
the delivery schedules. Water measurement devices
are requlred vo moritor performance, to provide
the basis fcr gate adjustments and to prepare daily,
monthly, and annual water delivery records.

— A sufficieut number of water management staff adequately
trained to manage the system on a 24-hour 7-Jay-a-week
basis during the water issue seasons,

- A maintenance and rehabilitation schedule which is set
well in advance and communicated to the farmers and
which 18 designed to minimize water use interference.

~— The preparation of an operations and maintenance manual
for the ready reference of field cffices which sets out
rules of water distribution including sanctions for
misconduct of officers and water users, and other
administrative procedures.

All aspects of the operational control of water saould be effectively
communicated to farmers, establish an understanding of the rights,
duties and responsibilities of both the farmer and the government.

Improved Water Use

With the attainment of operational control there will still be a
need to reduce return water flows which are now being wasted since
they pass directly into the sea. This waste of water is caused by
both poor water management practices at the farm levels and the

lack of drain recapture and reuse facilitiec. Although return flow
can be reduced through the implementation of on farm water management
programs, the emphasis must be on planned drain recapture and reuse

1/ This Annex was partially taken from Chapter 5 of the CH2M
Hill Consultant Report



c.

programs., These will increase the cverall efficiency of the entire
scheme. While these are some facilities being utilized for

this purpose more planning is needed to develop a master plan
for the reuse of return flows for every tract or irrigated
unit of land.

A second problem inhibiting good water use if the practice of
making domestic water deliveries every 10 days during the non-
issue season. Large flows are required for this purpose. The
use of the open canal system for domestic purpeses is of concern
to public health authorities. Finally domestic water issues tend
to interfere with canal maintenance.

Equipment and Commodity List:

The equipment and commodity list for the project are listed in
Tables 3-7. This listing will be reviewed in detail by an
equipment specialist in consultation with the GSL and USAID prior
to procurement. Fased on this review, the eyuipment listing will
be finalized, specification will be prepared and the IFB will be
prepared and cleared with the GSL prior to issue and procurement.
The Implementation Plan in Part V provides additional information
on this matter.
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Table 1

A suggested partial Operational Control Program for Main, Branches,
Distributaries, and Large Field Chaunels is as follows:

1. Provide for erosion control and silt removal.

2. Repair the existing cuntrol gates and provide for water level and
gate position indicators at the main bifurcations.

3. Install gates, gauges, and position indicators whereever needed
on the main and branch regulators.

4., Provide locking handwheels on the existing branch and distributary
takeouts. Add measurement devices to each takeoff considering use
of Parshall weir or cutback flumes on the meter gates.

5. Furnish and install new takeoff gates with locking handwheels.
Install measurement devices.

6. Indentify reaches where excessive water losses are occurring.
Determine the feazsibility of installing earth, concrete, or other
linings.

7. Delineate the actual command area in each tract. Regularize or
prohibit encroachment.

8. Prepare delivery schedules (turn on~turn off) for all takeouts
for the land preparation period, rotation season, and for domestic
water lssues. Show the requirement of water at each delivery point

provided that the capability to make reliable deliveries does exist
at the delivery point.

9. Prepare maintenance and rehabilitation schedule.

10. Establish separate Operation and Maintenance Units within the scheme
which has the support of the Water Management Division, Colombo.

11. Adopt a emergency canal maintenarreprogram with and without farmer
voluntary/compulsory involvement.

12, Organize training classss in water measurement for the existing staff.

13. Modify recruitment, training, and promotion practices to develop a
cadre better adapted and skilled in operations and maintenance work.

14. Develop rules and regulatioms for, the operaticm and maintenance
of the system.

15. Obtain political support for the projects implementation and particularly
in obtaining the farmers involvement through water organizationms.

16. Obtain authority or administrative action to be taken against violators
and expedite procedures for judicial prosecution of violators.

17. Orgaanize and train the Water Management staff at all levels,



Technical Annex 7
Tahle 2

Operational Cfontrol for Field Channels # .__.

1. Establish informal or formal irrigation organizations with
legal status to help reconstruct field channels, set delivery
schedules, and to operate and maintain the channels in the
future. These organizations should have the duties and
responsibilities relevant to management of thelr command area.

2. Creates a Reglstry of Organizations at the project or regional
level with a companion Registry in the Irrigation Department,
Colombo office.

3. Specify the scope and role of irrigation organizations. Determine
through evaluation of experience of several pilot organizatioms,
optimal size of organization in terms of number of farmers
covered, method of selection and payment of leader(s), functioms
of leader(s) etc. Include in activities of organization a
determination of whether farmers wish to have Irrigators, Cultivation
Officers, or some other mediator arbitrate disputes which are
not settled at the farm and the field channel level. Also determine
the need and interest in a federatiun of irrigation organizations
and use of same as a chapnel of communication and involvement in
water/crop production activities.

4, Conduct the field research néggésary for field channel research.

5. Prepare alternate sets of operation rules and regulations
and delivery schedules which are compatible with channel design
and having majority farmer acceptance.

6. Have irrigator representatives or senior officers present these
alternatives to farmers of the irrigation organizations; so as to
make decisions which the farmers will honor.

7. Assist farmers in writing the schedules, rules and regulatiomns
governing 0&M which will apply to their respective field
channels.

8. Rehabilitate field channels where ever there i{s a need to restore
the design capacity. Provide at least one access road/path
on each field channel. Extend takeouts. Provide bermon the
field side if the borrow ditch is excavated for embankment work.

9. Recompact washed-out structures. Extend existing or add new cutoff
walls where ever necessary.. Add stilling basins where ever needed.

* 1t is assumed that prior to establishment of farmers irrigatiom
organization the necessary level and administrative changes will be

made authorizing formation of such organizations, promoting basic formation
guidelines, providing changes or additions to the Irrigation Department's
rules for water delivery, and adoption of sanctions and administrative

rules,particularly if the necessary judicial and immediate enforcement
procedures are not yet established.
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Table 3

Communications, and Transportation Equipment *

( U.S. FIC, 1978 Prices)

Iten Quantity

Capital Costs

Commuynications Equipment
Base Statiom UHF-FM 50W

with line and tower 1

Repeater VHF FM 60W
with line and tower 1l

Mobile Radio, Pickups, 50W 15

Mobile Radio, Motorcycles
15w 10

Portable Radio, 10W 8
Spare Parts and Test Equipment
Installation

Contingency and Inflation **

Totzl Communications Equipment

Transportation Equipment

Motor Cycles 20
Bicycles 240
Pickups/Jeeps 15

Contingency and Inflation *#*
Total Tramsportation Equipment

Grand Total Communications and
Transportation Equipment

Unit Cost

2,000

4,000
900

1,350
1,670

1,200
120

9,000

* Adjustments in this list may be made in final

selection of equipment

** Tncludes freight and insurance

Subtotal

2,000

4,000
13,500

13,500
13,360
6,000

14,000

21,500

24,000
28,800

125,000

51,000

Total

87,860

238,000

325,860



Maintenance Equipment Unit *

(U.S.Dollszs) FIC, 1978 Prices)
Item

Dump Truck (5 yd) 1/

Loader & Trailer

Dozer

Vibratory Roller

Road Grader

Hand Compactor GVR220Y

Jeep w/Radio

Spare Parts (20% of total)

Contingency and Inflation #*#*

Total Cost

Technical Annex 7

Table 4

Quantity

L

£

22,000
59,000
42,000
14,000
69,000

2,500

9,000

Unit Cost Total

88,000
59,000
50,000
14,000
69,000
10,000

9,000

291,000
58,000

118,000

475,000

* During the fianal review of the equipment list it is anticipated
that tractors with trailers will be substituted for some of the
dump trucks and perhaps other equipment may also be changed.

*%* This line item also includes freight and insurance.
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Table 5
Maintenance and Shop Unit *

(U.S.Dollars) FIC, 1978 Prices
Item Quantity  Unit Cost Total
Lube/Fuel Truck 1 20,000 20,000
Shop Utility Truck (4-wheel drive) 1 30,000 30,000
Portable Welder 1 5,000 5,000
_ Jeep w/Radio 1 9,000 9,000
Hachine and Miscellaneous Tools 20,000 20,000
84,000
Spare Parts (20% of Total) 17,000
Contingency and Inflation ** 32,000
Total Cost 133,000

* Adjustments in this list may be made during final selection of
equipment,

** Includes freight and insurance.
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Table 6
Excavating Unit *
(U.S.Dollars FIC, 1978 Prices)
Item Quantity  Unit Cost Total

1 cu yd Dragline 1 115,000 115,000
Backhoe 1 134,000 134,000
Rubber-Tired Backhoe/Loader 1 60,000 60,000
Lowboy Tramnsport Truck 1l 50,000 50,000
Jeep w/Radio 1l 10,000 10,000

369,000
Spare Parts (20% of total) 74,000
Contingency and inflation ** 145,000
Total Cost 588,000

* A small dredge may be substituted for the dragline
and other changes may be made based on preorder
investigations.

*% Includes freight and insurance.
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Chart 1
TECHNICAL ASSISTANCE ORGANTIZATION
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ADMINISTRATIVE CHART 4
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1 I.E. I.E.
1CE 1CE 1CE

2T/ 17/A 1T/
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B.

Annex 9

ASPECTS OF RFP FOR TECHNICAL ASSISTANCE

(Water Management Project — Sri Lanka}

Introduction: The GSL/USAID encourages the utilization

and joint collaboration between a Firm (consulting
enginearing or other) and a University in submitting a
proposal. 7This should be the best means of providing
the optimum quality of technical assistance to the
project.

Scope of Work for Consultant Team:

1. Assist the Government's Irrigation Departmeant and
farmers to modernize and rehabilitate (check, redesign
as appropriate,de-gilt, and reconstruct) the Left Bank
irrigation system of Gal Oya, which includes 32 miles
of left bank canal, 50 miles of major dfstributarr and
68 miles of minor distributary and field channels.

2. Assist the Govermment to upgrade, improve and conduct
its irrigation and water management related training
progvams in the Country. This will include:

a. rehabilitate and upgrade irrigation training
institutes in Galgamuwa and in Amparai (Hardy
Institute);

b. assist with various types of water management
training for desfgnated personnel connected with
the project from the policy makers and officials
levels down to the farmers; and

c. assist with arranging all partictpant training
and obgervation tours including programming,
orientating and handling all funding of the
participants.

3. Assist the Irrigation Department in the preparation of
three Master Plans for Gal Oya and Uda Walawe during
first two years of project as followe: '

a. Operation of mafn canal and tank system plian;
b Return Flow Use Plan; and

c. Domestic Water Plan.



4.

3.

6.

8.

9.

10.

-2

Assist the Govermment and farmers with on-farm-water-management
research in Both Gal Oya and Uda Walawe which fncludes. a program
to estabMsh a revised and fmproved field channel layout with
on-farm levelling. Also, assist the Government (Irrigatiom
Department and Agrarfan Research and. Trafning Imstitute} with
vartous types of socio-economic research to include a Benchmark
survey of Gal Oya,establishing different types of frrigation
organizing on a pilot Basis, bi-annual evaluations, and spectal
soclo-economic water management research.

Agsist the Government in testing various models of irrigation
assoctations and then replicate the model (8] widely so that
all 15,000 farmers on the Left Bank system are organized into
viable frrigation assocfations.

Assist the Govermnment with preparing all equipment/commodity
lists required for the project and to assist with the final
selection, establishing specifications, procurement,clearance

at port, utilization of fieavy equipment fncludfng operations and
maintenance, and spectalized trainfng courses. Major items
include dredges or draglines, dozers, backhoes and varfous types
of transport equipment).

Assist with all other aspects of project implementation such as
photo~-mapping and usage, and Investigatfons and facilities
engineering which will be required By Project Director aad
Central Support Staff and Project Field Staff.

Provide supervision/management/logfstics fn Sri Lanka for all
expatriate personnel under the contract,

Develop Life of Project and Annual Work Plans in collaboration
with the GSL Project Director and Staff to delineate the respon-
sibilities of both Consultants and the GSL personnel. The plans
will be based on operational requirements and modified as
conditions and operational requirements of the project require.
All work plans will be subject to approval by the USAID.

Participate as required in-depth technfcal evaluations in
conjunction with the GSL and the USAID at specified junctures
during the project.
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C. Estimated Level of Effort:

Postion/Location Specialized Field Person-Month Cost 1/(000)
Long-Term Consultants
1. Team Laader in Colombo (Civil or Agricultural

Engineer, spec. in
Irrigation or Water

Resouwces) 48 400
2. Training Advisor/Galgamuwa Water Resources 36 300.
3. Socto-Economic/Research
Advisor in Colombo Social Anthropologist 12 100
4. Imstitutional Advisor 2/ Farmer Organtzation
Colombo or Gal Ova Specialist
36 300
5. Water Management Advisor/ Civil/Agriculture 48 400
Gal Oya Engineer
6. Planning and Research Social Scientist
Advisor/Walawe 36 300
Short-Term Consultants
1. Equipment Operation Heavy Equipment
Specialist Operations 18 126
2. Maintenance Specialist Heavy Equipment
Mechanic 18 126
3. Planning Specialist Irrigation Engineer/ 18 126
Economist/Water Resources
4. Tratning Consultant Curriculum Design/ [ 42
Education
5. Extengion Specitalist Agronomy-Extension 12 84
6. Economist Agriculture Economist 6 42
(contd. )

1/ Cost data would not be included in RFP. Cost for each consultant

T does include firm overhead, all travel cost including vehicles,
Bousing, education and other cost.

2{ Socio~Economic Research Advisor may continue &8 Institutional advisor
if ba is qualified to actively assist the GSL in establishing irrigation
committees.



7.
8.

9.

D.

Socio-economic Research Rural Sociologist 8 56
Land Levelling/Farm Layout Agriculture Engineer 12 84
Miscellaneous Consultants 15 105

Miscellaneous (Budget) 3/ 109

$ 2,700,000

Logistic Support and Cost?

While in Sri Lanka, Contractor's personnel will be provided with
office space, office equipment and interpreter/secretarial services
by the Cooperating Coutitry. All other required logistic support
items will be the responsibility of the Contractor.

It should be noted that all persons, except citizens and permanent
residents of Sri Lanka, involved in the implementation of this
project, will, under present Sri Lankan law, be exempted from the
payment of income taxes and personal property tax on articles
destined for their private use (including vehicles and furniture).
Duty free imports will be allowable for personal property, con-
sumable goods and for goods subsequently withdrawn upon departure.
Goods which are sold in Sri Lanka will be subject to GSL regulatioms.

Also the following 1s provided for costing purposes:

Housing or Quarters Allowance: Colombo at $9,000/annum, other
locations at $5,000/annum.

Differential - 20% for all Sri Lanka posts

At Post Away from Post
Educational Allowance $ 150 $ 7,100
Unlisted Posti-Areas 700 700
Colombo 700 7,100

Per Diem for Short-Term Personnel: Colombo not to exceed $60/day
and other locatfons at $15/day.

3/ To include books, etc. for the Irrigation library, miscellaneous

commodities and travel cost of GSL.
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
PART II
Name of Country: Sri Lanka Name of Project: Water Management
Number of Project:383 - 0057

Pursuant to Part 1, Section 103 of the Foreign Assistance Act of 1961,
as amended, I hereby authorize a Loan and a Grant to Sri Lanka the
"Cooperating Country" of not to exceed five i#i{llion, tine hundred
thousand United States Dollars ($5,%900,000) the (MAuthorized Amount")
to help in financing certain foreign exchange and local currency costs
of goods and services required for the project as described in the
following paragraph. The project will modernfze and rehabilitate the
left bank of the largest irrigation system in Sri Lanka (Gal Oya),
develop master plans and conduct on-farm water management research at
both Gal Oya and Uda Walawe (the second largest irrigation scheme in
Sri Lanka), conduct other socioeconomic water management research,
provide an improved irrigation training program, improve central
support to be provided By the Irrigation Department in maintenance and
operation, improve the extension program, and assist the Government

to formulate irrigation organizations whereby farmers will participate
_in the rebuilding, operation and maintenance of field-channels,
_(hereinafter .referred to as tBe "Project"). Of the Authorized Amount,
five millfon four Bundred thousand dollars ($5,400,000) ("Loan")

will be loaned to tBe Cooperating Country to assist in financing
certain Foreign Exchange and local currency costs of goods and services
required for the Project.,

I approve the total level of A,I.D. appropriated funding planned for
this Project of not to exceed ninemillion eight hundred thousand
United States Dollars ($%,800,000) assistance of which $6,800,000
will be Loan funded and $3,000,000 Grant funded including the funding
authorized above, during the pertod FY 1979 through FY 1981, I
approve further fncrements (Geyond those authorized above} during
that period of assistance funding up to $3,900,00Q, subject to the
availability of funds in accordance with A,I.D, allotment procedures.

I bereby authorize the inftiation of negotiation and execution of the
Project Agreement by the officer to whom such authority has been
delegated in accordance witfi A.I.D, regulatfons and Delegations of
Authority subject to the following essential terms and vovenants and
major conditions, together with such other terms and conditions as
A.I.D. may deem appropriate:



a. Interest Rate and Terms of Repayment

The Cooperating Country shall repay the Loan to A.I.D. in United
States Dollars within forty (40) years from the date 6f first disburse-
ment of the Loan, including a grace period of not to exceed ten (10)
years. The Cooperating Country shall pay to A,I.D. in United States
Dollars interest from the date of first iigbursement of the Loan at the
rate of (a) two percent (2Z) per annum during the first tem (10) years,
and (b} three percent (32) per annum thereafter, on the outstanding
disbursed balance of the Loan and on any due and unpaid interest accrued
therein.

B. Source and Origin of Goods and Services

Goods and services Financed by A.I.D. under the grant portion
of the Project shall have their source and origin in the Cooperating
Country and in the United States and for the loan portion of the Project
in the cooperating country and countries included in A.I.D. Geographic
Code 941 except as A.I.D. may otherwise agree in writing.

Assistant Administrator
Bureau for Asia



Annex 11

SOCIOECONOMIC PATTERNS IN THE GAL OYA REGION

The followirg information on socioceconomic patterns was
collected during a series of unstructured field interviews
with a very small random sample of farmers living within
the Gal Oya Scheme.

I. Data from Villages ar the Head of the Irrigation System

A.

1.

The Sinhalese Buddhist Villages of Paragahakella and Wawinna,

(Amparai District, on the right bank of the Gal Oya River)

Socioeconomic Characteristics: Data in these villages were

collected from groups of Sinhalese Buddhist-farmers of varying
ages (between 31 to 73 vesrs of age), all of whom were colonists
who had bBeen relocated into the area from other places. (those
in Paragahakella had been relocated from Badulla District while
some in Wawinna were from other parts of the Gal Oya region).
They were from very poor backgrounds, and they pointed out that
while some colonists were forced to relocate, others were lured
to the Gal Oya with promises of ideal living conditioms.

The Case of A.M. Sundarbanda: 1In Badulla District, Sundarbanda
shared % acre with his elder brother, but he earned his liveli-
hood working as a laborer. 1In 1952 he joined the colonists from
the distriet in the move to the Gal Oya. The GSL gave him three
acres of paddy land, although it was covered with scrub growth
(as was most of the region at that time). He also raw-given two
acres of "highland" land (apparently a reference to non-irrigable
land) on which his farmstead was located. The GSL provided him
with a three-room masonry house with a tile roof, farm implements
(a traditfonal long-handle hoe, axe, crowbar, etc.), a pair of
boots, and seeds.

First Crop: Sundarbanda‘'s first crop was planted in the "high
land" surrounding Bis farmstead using the chena technique which
involved cutting down trees and scrub brush, which was burmed
prior to the maha rains., Using his hoe, he then turmed the soil
and planted maize, manioc, and vartous vegetables. During this
period he purchased rice to feed his family.

First Paddy Crop: Preparation of paddy fields was done with the
help of kin and neighbours -— a system of mutual aid that appears
to be common in this area. Using their implements, they cleared
the site, levelled the fields and arranged bundings. By the maha
season in 1953 (irrigation water was now available), Sundarbanda
was ready to plant his first paddy crop of H-4 long white variety
which matured in four months. He broadcast his seeds, irrigated,
and his y2éld was 40 bushels per % acre (or around 240 bushels for
the 3 acres).




- 2. Current Water Management Problems:

(a) There has been neglect of the system with main channels becoming
silted up and the sluice gates being broken.

(b) Normally there is available irrigation water in the maha season
but ingufficient supply in the yala season. Several causes can
be identified:

(1) Population increase is an important factor. When the colonists

first arrived there was no problem of irrigation water availability.
The village of Paragahakella fnitially Had only 152 families and
now Bas 700 familfes. ThHis figure hLas fncreased not only by a high
cbild birth rate But By other kin and friends arriving and often
encroacBing on available land,

(21 Lack of cooperation among farmers is an equally fmportant

"~ factor., Given the population increase and the uncertainty of water
avallability during tBe yala, cooperation among the farmer is
essential, But unfortunately it is lacking. Two contributing
factors are:

(3) The breakdown of the Vel Vidaner System. The Vel Vidane was a
local farmer, traditionally chosen by the farmers in a given tract,
and his authority was recognized by the government (including the
British colonial administration). The~system was weakened when the
role of the Vel Vidane became appointive (making him a government
c¢ivil servant), thereby eliminating the participation of the farmers.
More recently the role of the Vel Vidane was officifally abolished
when it was replaced by thz role of the Cultivation Officer.

(4) Dncoordinated Planting Schedules. Farmers in this area tend to
vyary -their planting schedules, At any time during the season there
vill Be farmers preparing fields while others are irrigating or
prevaring to. harvest, Some of the factors related to this are the
unreliable availaBflity of Irrigation water and competition for
tractors, draft animals and labor which occur if all farmers
observed the game schedule, Lack of coordination in planting
schedules, bwwever, has resulted in a wastage of irrigation water.
It also leads to lack of cooperation in keeping irrigation channels
cleared for someone in another part of the tract who is in need

of irrigation water. In the absence of the Vel Vidane, there is

no one to bring pressure on these and other negligent farmers to
maintain their portion of the irrigation system.

3. Other Related Farm Problems:

Diminishing Yields. It was note above that when farmer Sundarbanda
first began to farm paddy in 1953 his yield was around 40 bushels per
Y acre (of H-4 long white rice). One 3l-year old farmer complained




that his current yields were down to 30 bushels for 3 acres. Other
farmers reported that their average yields were between 6 - 10 bushels
(90-2 variety rice) per X acre. They attributed this drop to several
factors, one of which i{s the problem of available irrigation water
noted above. Other factors include:

(a) Declining Soil Fertility. Farmers note that when the colonists
first arrived, the soil of the area was fresh and unfarmed, but
with the population increase (152 families in Paragahakella
village in 1952 and 700 at the present time) the soil 1s being
constantly worked, resulting in diminishing fertility. Onme
farmer pointed out that rotation of paddy land would help
ameliorate the situatiocn.

(b) Pests. All of the farmers interviewed complained of pests,
explicitly noting that they have become worse since the hybrid
varieties of rice have been introduced. Some farmers observed
that the uncoordinated planting schedules contributed to the
persistence of pests because pesticides were used at varying
times by the farmers, allowing the pests to thrive in unsprayed
fields.

(c) Lack of Extension Support. The colonists had recelved considerable
support from the GSL when the Gal Oya Project was first implemented
in the 1950's. There had Been tractor stations for maintaining
tractors which the farmers could remt, but around 1965, the
gtations were all closed., None of the tractors in the area are
now functioning. Except for a few wealthy farmers who rent their
tractor most farmers have reverted to using buffalo-and bulls for
their plowing.

(d) Marketing Problems. All of the farmers interviewed complained
of the marketing situation. They normally sell their paddy
soon after harvest because they need the cash. Often the coop
will not accept the paddy, claiming that there is a lack of
storage space, no cash for payment or a shortage of gunny sacks.
Private paddy dealers usually pay the farmers around Rs 10
less than the government rate of Rs, 40 per bushel.

(e) Suggested Solution to the Problems. One young farmer who has
been experiencing diminishing yields of 90-2 variety rice
(currently he gets around 30 bushels for his 3 acres) summarized
his solution to the problems as follows:

A. Regularize irrigation water availability, which would
permit farmers to coordinate their planting schedules;

B. On-time delivery of fertilizers and pesticides; and

C. Rotating of paddy crops to avoid exhaustion of the soil.

D. Provide varieties that are pest resistant.

E. Let the farmers Bave a greater voice in how the system is
managed.,
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1I.

QObservations.

(a) There is 2 definite problem in water management in the Sinhalese
villages at the head of the irrigation system. One of the principal
causes at the local level is the disruption in the traditional social
organization of irrigation that was embodied in the Vel Vidane system.
When this system was abolished in the 1960's, there was insufficient
social cohesion in the commmnities to provide any continuing order in
maintaining the local irrigation system. This has resulted in-kind
of local anarchy in the soctal organization relating to irrigation
systeus.

() TRe Sinhalese colonists received considerable support from the
government when they were settled in the Gal Oya region. They may
have developed an over-dependency on the government to satisfy many
of their farming needs.

Data from Villagss in the Middle Zonme of the Irrigation System

A. The Muslim iTamil-speaking) village of Irrakaman (Amparai District)

located close to the Irrakaman Tank on the right bank of the

Gal Ova River.

1. Socioceconomic Characteristics:

Irrakaman village is an old settlement that has been established

on this location for "many generations". Prior to the implementation

of the original Gal Oya Irrigation Project in the early 1950's,
the farmers in this area relied on rain water for their paddy
cultivation, so they normally only had a maha crop. With the new
irrigation system there came various changes:

a. New Settlements: A "colony" of settlers was established nearby,
but most of the settlers were landless people from Irrakaman;

B, Irrigation Water: This brought about double-cropping and the

need to organize the local people into a water management system

the Vatta Vidane system (see below); and

c. Sugar Corporation Estate: As part of the Gal Oya Project,
10,000 ~ 15,000 acres were given to the Sri Lanka Sugar
Corporation for an estate. This corporation continues to
lease some land (1500 acres in 1978) from villagers.

2. Population and Land Holdings:

The present population of the village is around 1000 families,
most of whom are engaged fn paddy farming. The average holding
is around 3 acres (maximum holdings are around 25 acres while the
minimum are about % acre). Most villagers also have some dry
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land that they farm using the chena method.

The Social Organization of Irrigatiom:

With the implementation of the original Gal Oya Irrigation System
there arose a need for the farmers in the village to organize their
use of water. They instituted the traditional Vatta Vidane role
which had long been in use in other irrigated areas and is identical
to the Vel Vidane role of the Sinhalese commmities. A Vatta
Vidane was elected for each of the ten tracts in the village.
Ugsually he was 40 - 45 years of age, and an experienced farmer. Ome
of them was A.M. Meeralebbe; now 55 years of age; a farmer who owns
a sizedble shop in the center of the village. He also is a leader

in the village mosque society. He was responsible as the Vatta
Vidance for a 500 acre tract (that now is part of a large sugar cane
estate), and everyone recognized his authority. If he could not

get a negligent farmer to clear his field channel, he would hire
laborers to do it and then charge the farmer whatwver it cost.

For bis services, Meeralebbe was paid by each farmer in the tract

at the rate of of 8 rupees per acre annually.

In the 196Q's, the role of Vatta Vidane wac abolished., Recently
this role was partially replaced by an Agrarian Services Officer
called the Cultivation Officer (CO). There 1is one CO for each of
the five, one-thousand acre tracts). Nonetheless, Meeralebbe
continues to arbitrate water problems, usually in conjunction with
the Cultivation Officer (who happens to be a Tamil-speaking Muslim
from the village). If a channel is blocked, Meeralebbe is informed,
and he confers with the Cultivation Officer (who is primarily a
liaison officer). Together they bring pressure on the errant farmer
to make him clear his channel. If a dispute ensues, the Cultivation
Officer does the mediatiom. :

Cultivation Patterns and Problems:

Prior to the original Gal Oya Project, farmers in the village only
had one crop (Maha) with yields of around 60 bushels per acre.
Since irrigation was introduced, most of these farmers now have had
two crops (BG-11l, BG-94-2, and BG-94-1 varieties rice), and realize
yields of 125-150 bushels per acre annually.

a. Planting Schedules: These schedules are relatively well coordi-
nated but this raises the problem concerning the availability of
tractors (five in the village, all privately owned) and buffalo.-
There i3 no problem however with obtaining enough laborers
because they come in from other areas. Many of them are recruited
by "bodyshop" comtractors.
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C.

d.

e.

B.

Irrigation Problem: As is indicated above, the social organizatiom
of irrigation is relatively effective in this village because the
Vatta Vidane continues to function. In the Yala season, however,
there is still a shortage of water for some farmers. There are
also problems with some of the sluices and some of the main channels
need dredging. Farmers reported that they require at least 4-6
inches of water in order to avoid "dry spots" because of their
uneven fields. In two tracts (each of 1000 acres) there are
irrigation problems caused by the water being avertecd into the
nearby Sugar Corporation fields. This could be solved, they
pointed out, by damming the Salva River).

Other Farm Problems: Pests are a problem throughout the village

" area. Marketing also is a problem, and the Cooperatives lack

gtcrage space aud often ingufficient funds to buy paddy.

Changes Brought by Gal Oya Irrigation System: Living standards
of the community have improved considerably as a result of the
increased production due to the Gal Oya Irrigation Scheme.
Double cropping has increased incomes. Masonry houses and shops
were constructed, more consumer goods were purchased (including
radios and sewing machines, farm equipment and some tractors).
Schools were improved, and a new mosque was constructed. Health
improved with better food —— particularly meat and fish (the
villagers do not eat many vegetables). Farmers complained that
production costs have recently increased, notably the price of
fertilizer and pesticides.

Observations: Irrakaman appears to bearelatively well-off

community with no signs of dire poverty. It is a long-established
village, and its social cohesiveness is manifest in the well-
organized way in which the local irrigation system is managed.

The Vatta Vidanes continue to exercise authority, and appears

that farmers have no problems in receiving avatlable water supplies.
The cohesiveness of the community is reinforced by the strong
adherence to Islam and the existence of a strong mosque society;
the leaders of which are farmers.

The Sinhalese, Buddhist village of Weeragoda (Amparai District)

located on the left bank of the Gal Oya River:

The informants were a young farmer, B.M. Piyarantini (20 years),
and an older farmer, Bodapala (62 years) who were working in their
fields. The younger farmer and his friend were plowing a paddy
field using two bulls and a traditiomal plow. He explained that
he and his friend assist one another in keeping with the mutual
ald tradition that characterizes his commmity.

Their village, Weeragoda, was founded by colonists who came
to this area in 1952 from the Teldeniya-Victoria area east of Kandy.



When the young farmer's parents migrated they had 3 children

(two sons and a daughter) and now there are nine in the family,
The father died in 1971, and zl*hough the young man is the seventh
child since his older Brothers have moved away from the village, -
be has assumed responsibility for the family farm. It consists of
4 acres of paddy land and 2 acres of highland land.

Bodapala, the older farrer, cane to this area with his wife
and four children from Peraieniya in 1954 as one of the Sinhalese
colonists. He, like the other colonists, had no land in his natal
village, and the government gave Bim ! acres and some cash to
purchase two bulls,

1. Farming Patterns and Problems:

a. Preparing Fields: The young informant reported that his
father had rented one of the seven tractors available in the
village to prepare his fields, but since 1977 the costs have
been prohibitive (currently Rs. 150 per acre and four acres
can be plowed in one day). Both informants noted that the
preference now was to purchase (not rent) bulls at the cost
of Rs. 2000 - 3000 depending on their quality. In 1977, the
younger informant's family purchased their own pair of bulls.
For those who rent tractors there ts the problem of availability
because farmers try to coordinate their schedules to make the
best use of available irrigation water, thus many farmers
need the tractors at about the same time.

Mogt farmers in this area are curreantly cultivating the
BG~94 variety of rice. Most broadcast their seeds, although
some prefer the transplanting method. Labor 1s provided
through a system of mutual aid,; hence there i1s little hiring
of workers. :

b. Irrigation: Both informants noted that there were numerous
problems related to water management.

(1) Sand Soil is found throughout the area, which permits
a too-rapid drainage of water from paddy fields.

(2) During the maha there were sufficient supplies of water,
but there usually was a shortage during the yala.

(3) There also has been a continual problem of siltation in
the main irrigation channels and with destroyed sluice
gates. The optimum water level is 4 inches, but with
drainage due to the sandy soil this is difficult to
maintain, To make matters worse, the regulators at the
head of the field channels are gone, (destrowed) so it
o difficult to maintain the f£low of irrigation water.
They receive water from the feeder channel and acknowledge
that water diauld be mgulated. so that their neighbours
can also receive the water tiey need.
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(4) The informants claim that the water 1s too alkaline.

(5) The older inforamant, Bodapala, had served as a Vel Vidane:
He Bad been elected Gy the farmers in his tract and he
received a percentage of tlie agrarfan tax patd by the
farmers. He dealt with farmers who filled to maintain their
field channels, ard if further arbitration was needed, he
tcok the case to the Agrarifan Seryice. In 1977, the role of
the Vel Vidane was officially abolished, and his responsibilities
were taken over by the newly appointed Cultivation Officer.
In this village, however, the Cultivation Officer is a Tamil,
and thus far the villagers have had no contact with him. As a
result, the farmers will contact Bodapala when problems
concerning irrigation water arise.

(6) The 1378 cyclone damaged the frrigation system.

Other Production Problems:

Two problems were emphasized:
(1) .Fertilizer prices are too high for many farmers;

(2) Pesticides also are costly, so farmers dilyte what they use.
Pests are a serious problem.

Yields?

The informants contend that their yields have been very poor
with some farmers harvesting only 10-12 bushels per acre.and plant
Hopper losses often exceeding 75Z of the crop.

4.’Marketingf

1.

The two farmers said that this was one ofitheir worst problems.

The cooperative often rejects the paddy which the farmers bring to
them, claiming (1) it is mixed paddy; (2) it contains sand oerother
foreign matter; (3] or that the moisture contene is too high. They
claim that the persomnel at the cooperative often under-weigh the
paddy or offer a price that is too low.

Extension Servicest

This is almost non-existent. Currently farmers in the area are
experiencing a serious shortage of seed paddy.

The Sinhalese Buddhist Village of Udepura on the Left Bank of the

Gal Ova River.

Socioeconomic Characteristics:

Informant is the son of a colonist from Kegalle who came to
area some 25 years ago. The father received 2% acres of paddy
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land and about ! acre of highland. There were some 20 other
families from Kegalle who came to settle here; most of these were
from the same village. Tbz father had been a farmer but at the
time of immigrating was landless. The son is currently encroaching
on 4 acres of land. There appears to be no problem because water
is plentiful here.

Houses in this area are modest and self-comnstructed. Most
are brick and mortar with tin or tile roofs and earthern floors
vnlike the mud waddle of the upper system colonists).

Planting Patterns and Problems:

a. Preparation of Fields: Most colonists in this area use buffalo
power since it is cheaper and more readily available. There is
a definite constraint regarding the availability of plow power
and this leads to staggered cultivation which in turn results
in water-use inefficlencies. Encroachers generally do not own
buffalo, and this contributes to the problem of availability
of tractor/plows. The hiring rate for buffalo is Rs. 125/ac.

b. Irrigation: Farmers say that water from the Irrigzation Department
is to be 1ssued for ten days, with a gap of temn days between
issues. However, schedules and availability is sporadic. The
farmers have organized themselves to clear the branch canals.
These organizations are "informal" and mfeeiva assistance f¥on
the Cultivation Officers. The Vel Vidane system is not operable.
These informal farmer groupings do not cover the entire 500
acres in a colonist "tract". Organfzation is by sub-unit, with
little or no cooperation (or concern} with down~-land farmers.
“Since the "system" does not include field side channels, it
relies on flow from paddy to paddy £from top to bottom. This
makes non-cooperation a "disaster" for farmers at the end of
the system,. Farmers admit to the wasterand misuse of water
and are concerned only about their cwn property - there is no
concern for needs of those down=-land,.

III.Data from Villagers at the Tail offthe System:

A.

1.

The Hindu, Tamil-speaking Village of Ksratayu (Amparai District)

on the left bank of the Gal Oya River.

Sociceconomic Characteristics:

The village of Karatavu is populated with Tamil-speaking Hindus.
Long established in this location, the settlement pattern is
characterized by densely grouped farmeteads, each or which is
surrounded by an enclosure. The paddy fields of the residents

are on the other side of the coastal road, and m.ch of the village
is actually within the bounds of the town of Sainthamaruthu. The
population of the village is 1200 famflies (or about 10,000 people).
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The Tamils in this community trace descent through the female

line (matrilineal descent) and the preferred marriage is either
with the mother's brother's daughter or the father's sister's
daughter (cross-cousin marriage) so that there are inter-locking
kin groups throughout the village, giving rise to strong social
cohesivencss. The informants Included three farmers (with 6% acres,
10 acres, and 22 acres), and a practioner of traditional Tamil
medicine.

Farming Patterns and Problems Most of the farmers plant more

or less on the same schedule, but this creates a problem in hiring
tractors. The current rental is Rs. 250 per acre, but the price
has been rising continually. Around 80 percent of the farmers
hire tractors while the remaining 20 percent either own or reant
Bulls. Labor is no problem Because contractors supply teams of
workers which are GBrought into the area.from the outside. The
teams hire out- for Rs. 200 - 300, depending on the acreage involved.
Some 98 percent of the farmers broadcast seed while 2 percent use
the transplanting method. Rice varieties currently used are .Bg
90-1 and 90-2. )

3. Irrigation Water management is a proble here, reflecting very

graphically the tafl~of-the-system pattern.

a. Flooding: 1s a major problem. During the maha, some 30 percent
of the flelds are flooded. This 18 a long standing problem and
much of it is due to the placement of field channels. A tract
of 400 hundred acres, for example 1s flooded first, and drainage
from that tract irrigates the next tract of 300 acres. Flooding
of around 100 acres in the larger tract occurs when the smaller
tract is flooded, but there 1s no place for all of the water to
go, so it remains in the lower portion of the larger tract.

This could be resolved by arranging field channels to handle each
tract separately.

b. Insufficlfent Irrigation Water 1is a problem during the yala.
The Irrigation Department informs thém in advance that they will not
get water during the yala. The farmers say that the water goes
to the Sugar Corporation estates. They also emphasized that the
Sinhalese colonists at the head of the system are given preference
("we lack water while they waste it, bathe in it and wash their
clothes in 1t".) They indicated that being "Tamils had something
to do with it. Their annual acreage tax is Rs. 6 per acre.

c. The Social Organization of Irrigation has been interfered with .
by the ruling political parties. The informant with 22 acres
has served as Vatta Vidane between 1956 aad 1968, He has been
chosen by 112 farmers who cultivate land in a 468 acre tract. At
the outset of the planting season he would call a meeting of the
farmers ("Farmers' Day") to dfscuss general preparations for
planting and such things as fence-mending. They would decide
on the dates they desired irrigation water, and there was a
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discussion about the condition of the channels. Should a farmer
refuse to clear his channels, the Vatta Vidane will have it dome
and charge him for the cost of the work.

Around 1971, the role of the Vatta Vidane was affected by
formation of the new Agriculture Production Committee, composed
of betwesn six and twelve members (six must be farmers). This
was the program of the Sri Lanka Freedom Party (SLFP). To add
to the present confusion, the United National Party (UNP), which
came to power in 1977, created the role of Cultivation Officer.
His role absorbed those formerly assigned to the Vatta Vidane.
The Assistant District Agrarian Director appoints the Cultivation
Officer largely on the basis of political considerations. The
farmers note that the CO is a young man with no particular
qualifications and often not even a farmer. The Cultivation
Officer for this village i3 a Tamil and a local farmer, but people
st1ll loc™ to the former Vatta Vidanes for advise and assistance.

d. Pests: are a2 serious problem. The farmers pointed out: that prior to

adyent of hybrid varieties of rice they farmed traditionmal

paddy which brought smaller yfelds, but tliere was no’pest problem.

They say "Now we have all of the British and American diseases"

They are convinced tHat the new strains brought the pests, and

they expressed their view thHat pegticides they used were not

effective and they must be diluted. (Note: Brown Leaf Hopper

bas been a problem in this area since 1926).

e. Marketing: is also a problem. The perscmmel at the Cooperative
and the PMB*are gaid to be corrupt. At the PMB the farmers
must bribe the employees to get them to load or unlead the sacks
of paddy. (* Paddy Marketing Board)

The Tamil-speaking village of Chawalakadai (Amparai District) on

the left bBank of the Gal Oya River:

Socfoeconomic Characteristics:

The informant is a 44 year old Muslim, who is a farmer (with
3 acres) and also a vernacular teacher, Farmers In this area
live in Muslim or Tamfl villages along highway A~4, which runs
along the coast, They farm fields located some 5 - 7 miles
inland to the west,

Ethically this fs a Muslim area. The residence after marriage
i3 uxorilocal. Women receive a dowry (usually land and a house)
and the men come to live in the matrtlineal homesteads with their
vives, There i3 an individual called a Chief Trustee, who is
the religfous leader of the area. In some areas, this individual
plays a numBer of leadershiip roles (e.g. Vel Vidane, lineage head,
etc.,).
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2. Planting Patterns and Problems:

c.

2.

The farmer interviewed claimed to be umable to cultivate during
the Yala because of lack of irrigation water. His yield in the
previous maha was 35 bu/acre. According to the interviews the
major problem was timeliness water distribution. The irrigatiom
system is continuous gravity flow from one field to the next
lower field. There appears to be no means by which the individual
farmer can control the water in the field channel.

The average holding in this tract varies between 2 and 10
acres. This farmer listed the following problems: (a) the
channel needs to be maintained (by the government); (b) the
lands need to be levelled by the government; and (c) the fertilizer
needs to be subsidized by the government., This appears to be
another case where once the goVernment does something for the
people, they expect continuous assistance. When it 1is not forth-
coming, they are unable to do it themselves. Fertilizer is already
heavily subsidized, raintenance of the canals i3 handled up to the
distribution canal by the government and the farmers' responsibility
i3 at the lower end, and the farmers elsewhere have levelled their
own flelds.

The Tamil-speaking Hindu village of Naipaddamunai (Amparai District)

located on the left bank of the Gal Oya River:

Socioceconomic Characteristies:

This 1s a Hindu settlement scarcely distinguishable from the
Muslim villages nearby. The paddy fields are located some 3 miles
ipland in the Anamalai area.

Planting Patterns and Problems:

Maha cultivation is always carried out, the yala varies accoraing
to the availability of water. The informants claimed getting

low yields during the maha of about 35 bu/ac. There are approxi-
mately 850 acres In their tract which is not irrigated during

the yala; the tract is bBetween 1,000 and 1,250 acres. The reasouns
cited for the lack of watar were: lack of maintenance on channels,
lack of repair of irrigatfon structures, and the need’to build/
replace certain sluices and anicuts. These problems ~_ appear
to be related ; to the actual. apgning cloainz _

of sluices, i.e., there is pcor control within the system and
efficiencies of use are very low. In some areas, there is an
absolute shortage of water and the sluice camnot build up a
sufficient head to irrigate certain portions of the tract.

Complaints were vdiced that funding constraints led to poox
timing of insecticide application. This resulted in ineffective
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control of insects and pests since they merely move to untreated
fielda. Small holders and those with low yields attempt to make
ends meet by pursuing off-farm employment. Employment periods
were usually between 5 and 10 days per year. Certain other crop
inputs were needed including- fertilizer at the right time.
Complaints were made that the Paddy Marketing Board was cheating
on prices, delaying payments etc. The biggest problem appears
to be with agriculture loans. Most of these were received

after the need=for inputs has passed, and this contrihutes to
stagge~ed cultivation and the difficulty in repayment of the
loans. The Vel Vidane of this area reported that he controlled
500 acres .which were irrigated by a tank. During the yala
only 200 acres wera irrigated. Even during maha he reported
that only 300 acres were I{rrigated because some 20@ acres were
flooded due to poor drainage within the tract and could not be
cultivated. He said that sluicesgates were not maintained and
tbat Irrigation Department personnel had removed sluice planks
and had not replaced them. It appears that they were removed

to prevent theft! The Vel Vidane claims that there is good
cooperation among farmers and that they maintain their own

field channels, etc.
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ORGANIZING FARMERS FOR WATER MANAGEMENT IN SRT LANKA
BY DR. GEORGE E. RADOSEVICH"

Introduction

Agriculture is the backbone of the economy in Sri Lanka and irrigated
agriculture the lifeblood of food producer and consumer alike, Yet
this sector of the economy is most vulnerable to changing geoclimatic,
economic and political conditions and foreign exchange consideratioms.
Although irrigation has been practiced for centuries on this island
country, the farmers have not had a legal and uniform system of self-
organization for operation and maintenance of common irrigation
channels and water management activities. The customary system of
appointing one person as irrigation headman (Vel or Vatta Vidane) with
the responsibility for ensuring proper delivery of water and maintenance
of field channels was abolished in the early 1960's. Since that time,
numerous representative bodies, such as Agricultural Productivity
Committees and Cultivation Committees, have been organized under law to
deal with the Important topic of Increasing irrigated agriculture pro-
duction, including water management at the farm level. The efforts to
date have not bezen successful.

Role of Irrigatioa Associativns

The Government of Sri Lanka has recently placed great emphasis upon the
need t* develop a concerted and coordinated effort of appropriate
officials and farmers to solve the problem of wafar distribution and
management that persist and rob the country of its true productive
capacicy.}/ In addition to ongoing development of irvigation schemes,
efforts are underway to revise ttw irrigation ordinance, improve agency
organizational structures and operations, and focus on the farmers role
in resolving these water problems.

To seccessfully implement a program of improved water management at the
local level, it is essential to enhance or introduce an institutionmal
structure to represent the irrigators and enable them to “agsume respon~-
sibility for use of this public resource. In many countries this local
organization is referred to as Water User Association, Trrigation

®  Advocate and Associlate Professor of Water Law
Colorado State University
Fort Collins, Colorado, U.S.A.

1/ See A. Maheswaran, "Engineer's. Role in Water Managewent", Jalavrudhi,
Journal of the Irrigatiom Department Vol. 1, No. 2, P.48, Dec. 1976

and CHJM Hi1l, Proposed Water Management for Major Irrfgation Schemes
in Sri Lenka, Feh.1579, for discussions on water problems.




Association, Commmity of Irrigators or some like term., It is

inportant wvhen translating the name into the national language that it
convey the organizationsa' purpose and connote the importance of the
resource to soclety. In Sri Lanka such a name might be "Jala Sampath
Palaka Sabahawa" (Council for Administering Treasured Water Rgsources),
and abbreviated J.3.P.S. It is ptopoaed that a_system of farmer _ __
organization be considered in Sri Lanka as he:einafter provided with _
the testing of deliberate variations in organization forms and _

internal operatioms.

Generally, the basic objectives of local water organizations are to
operate, maintain and rehabilitate the water distribution system at
the farm level in am efficient and effective manner as possible and
promote proper application and conservation of water on the farm.
Specifically the J.S.P.S. in. Sri Lanka might include:

1. To properly improve and maintain field channels.

2. To insure that water will be equitably distributed among farmers
throughout the field channel and from distributary to field
channel.

3. To operate the delivery system in such a fashion sd as to
prevent unnecessary loss and waste:- of water.

4, To serve as a channel of communication between water users and
water controllers (i.e. Irrigation Department) particularly on
such important matters as irrigation and crop scheduling,
water supply conditions, and rotation schedules of distributary
channels.

5. To resolve disputes among farmers within the organization
command area, and 1f necessary to assist in enforcement of
sanctions against offenders unwilling to correct their actiom.

6. To encourage adherence to cropping patterns that maximize
the use of water under the particular soil and delivery
conditions.

7. Where possible, to obtain domestic water from ground water or
other alternate sources, in an effort to reduce the extensive
losses from current practices of requiring domestic water to run
through field channels during nomn-irrigation periods.

8. To possibly expand the benefits of cooperation and collective
action into other related activities common to the irrigators
within the immediate delivery system, e.g. setting realistic
cultivation schedules, cooperating in renting or purchasing of
certain agricultural implements (sprayers) and production
inputs (seed, weedicides, etc.,).

9, In genmeral, to promote improved water management, equitable
distribution of available supplies, and conservation of water.



What is happening in other Countries?

Problems of water supply in arid areas are similar throughout the World

e.g, more land that can be cultivated than water to irrigate, conveyance and
application losses and disputes between competing water users. Water laws
in almost all counfries attempt to set out the policy for water. use, Basis
and method >f allocation of water, distribution requirements and use con-
ditions.

At the local level, countries with the more successful irrigated agriculture
have adoptel some form of Water User Association. And, although many of

the physical problems are simflar, a review of the approaches taken provides
wide variety of examples to examine in light of the conditions in Sri Lanka,
The organizations generally occur either from spontameous or independent
action of the water users and hence develop over time and become recognized
as having customary law significance; or are govermment influenced or induced.
When they can be traced to being sanctioned by the government, they may
‘.__be created either the top-down approach, which is mandatory formation
through some development scheme; or bottom-up approach, which is a volun-
tary organization of water users at some level according to a law or regula-
ticn, specially providing for theilr creation. The organization may range
from private to public, simple to complex and single to multi-purpose.

Although a number of irrigation organization approaches were examined for
applicability of their features to Sri Lan only the appreaches of two
countrles, Spain and Philippines, will be briefly discussed here.

Spanish Community of Irrigators

The hierarchy of the irrigation association begins with a very simple en-
tity serving a small area from a lateral or sub-watercourse to a federation
of Irrigation associations on the river. At the base of the hierarchy is
the gimple commumity (simple communidad)}. The next level is the general
community (communidad general) which takes on very formal organizationmal
characteristics and consists of simple communities and users served from a
public canal and div..sion works. The general commmity nust defend the
interests of the simple communities within their water delivery area. They
are also responsible for the control and distribution of the community
vaters,

The communities may bBe organized voluntarily by action of water users
of a common canal or watercourse, or by direction of the Comisario de Aquas
in the basin.

When the waters are granted to a commmity it is charged with the control’
of the distribution of the water among its members. It administers the
vatergs, If a person leaves the community he loses his right Because he is
leaving the land:. The right to use the water rests with the members of the
community. The community, even when granted the water, performs only a
distributive functiom.

2/¥or approaches of other countries see: Water Users Organization for

Improving Irrigated Agriculture; Applicatiom to Pakistan, Radosevich, G.
Colorado State University, Colorado, 12/75. . :
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The organic structure of the community of irrigators illustrates a_logical
functional diversion of activities particularly relevant to water control
and management. It consists of three organs:

1. Junta general (general assembly).
2. Sindicate de Riego (toard of directors).
3. Jurado de Riego (Jury of water users),

Each members of the community must pay the assessments allocated to him
according to the quantity of water delivered. Although the water is not
metered, a "duty of water" for various types of crops is established by the
sindicato. That quantity is distributed through canal outlets cilculated

to deliver a certain flow for a certain period of time. The junta approves
the budget and fees charged to the members.

There are four basic concepts of the assoclation which enable local comtrol
and self-imposed management.

(a) An association's existence is justified by a need to deliver water
to a specific parcel of land in a more efficlent and
effective way.

(b} Concept of proportional distribution, theoretically favours no
man, but rather provides to each irrigator a portion of water
according to the size of the holding.

(c) Concept of individual responsibility to community for maintenance
of his part of the watercourse and duty not to waste water makes
each. irrigator unique and significant. Infractions may result in
fine or non-delivery of water.

(d) Concept of collective responsibility through interual organs of
the associlation placed the capability and success of effective
control and management upon the irrigatérs themselves.

One final feature of the Spanish system of water users associations is their
method of resolving disputes. When the Moors invaded the Iberian Penensula
in 892, they brought with them the Islamic principles of water use, the
system of local administration, and the Islamic custom of resolving disputes
at the entry of the mosque. The principles of commmity property and
equitable apportliomment of water are reflected in the community of irrigators
as well as local self-determination. To resolve disputes, the presidents

of the community of irrigators of Valencia (there are eight) would meet
before the entry of the mosque or just insfde, at noon on every Thursday,. _
and listen to complaints, accusations and rebuttles from the ifrigators.
This "Tribunal of Waters" would decide the disputes expeditiously and fairly
before the eyes and ears of God.




When the Spanish Christian conqueror, El1 Cid, recaptured Valencia in
1232, he was so impressed witli Muslim practices, that he decreed they
should be adopted. The mosque was however, re)laced =itk the Apostles
Cathedral and the "Tribunal of Waters” moved to the door of the Cathedral
for its weekly "trials". Today, over one thousand years later, the
Tribunal of Waters meets every Thursday at noon of every week to hear
complaints and other problems of water use and to resolve these disputes.

Philippine Irrigation Service Associations

The Spanish system has been tried and tested for over tem centuries and
has stood well, serving as a model for many countries in Norch and South
America. In 1975 the Philippine government created an autonomous organiza-
tion, the Farm Systems Development Corporation (FSDC)} to implement a
government policy of increasing gelf-reliance and productivity of the
small farmer and to expand his participation in country development i/ a
program called Barangay Trrigators Service Associations (BISA) was
adopted with two major components--improve the efficiency of communal
gravity flow irrigation systems and introduce small pumps, properly:r
located to provide sapplemental water supply or in some cases, the sole
source.

To Implement the program, approximately 70 farmers in an area of 100 to

200 acres could voluntarily create an Irrigator Service Association (ISA).
The ISA was eligible for loams and grants to carry out the work, with the
irrigators providing at least 10Z of the cost of sharing through labour or
cash, and repaying the loan over 10 years after a 10 year period of grace.

Formation of the ISA is voluntary, but once agreed upon by a fixed %

(i.e. 70 or 80%) of shareholders, membership is mandatory. All irrigators,
whether land holders or temants, are members. The members make up the
General Assembly., Every 70 farmers along a lateral elect a representative
to the Executive Board. The ISA I8 legally constituted and is registered
with che Securities and Exchange Commission. At first the ISA is single
purpose, i,e, delivering water, But can later-expand to obtaining credit
and purchasing sprayers, seed, fertilizer, etc. Ditch tenders and pump
operators are employed and the ISA is responsible to operation, maintemance
and rehabilitation of the watercourses.

It was difficult to get the program started the first year because the
FSDC staff had no examples to show the farmers the benefits of the program,
often the pumps were late arriving or didn't work and it was a new
experience also for the staff. The staff had to persuade the farmers to
participate on faith and trust. By December 1977, 40,000 farmers were
organized into 600 ISA's, however.

.Q/Summarized from:Project Paper— Philippines— Small Farmer Systeas,
USAID, Philfppines, March, 1378,



Creatin;ﬁtrrigation Associations

Several key issues must be addressed simultaneously in developing
structural models for irvigation associations. They are: nature and
structure of the organization, levels of formation, and functions to

be performed. To insure long-term success of the Government's efforts
to increase agriciltural production through improving water control

and management, it is highly recommended that formal and legal recog-
nition be granted the creation and existence of the irrigation
organizations. Many de facto and ad hoc forms of farmer organizations
exist in Sri Lanka, often with great success in achieving limited and
local goals. The appointed farm leader conception in Uda Walawe Scheme
represents an impressive attempt by the River Valleys Development Board
(RVDB). Permanency selecticn rather than election and lack of multiple
representatives from the field channel seem to be the major drawback

to this organizational scheme. To introduce a program nation-wide’
for frrigated areas, It is essentfal to establish a certain degree of
uniformity and perpetual continuity., It is timely to incorporate a
section on formation:of frrigation organizations (J.S.P.S.) in the
current revision of the Irrigation Ordinance or preparation of a
‘comprehensive Water Code.

The level of formation and structure of the association depends largely
upon the system of irrigation supply channels. It is Important to form
the organization at the lowest possible common level of water supply to
the farmers served, but high enough on the channel system so that it

can be effective in carrying out its functions. The primary emphasis

of the J.S.P.S. must therefore focus on water and the constraints and
confines of the hydrologic and hydraulic characteristics of the systems,
and not upon political or agrarian service boundaries, or performing a
multitude of other agricultural activities.

In Sri Lanka the irrigation supply channels are classified into 4 types,
in order of water conveyance from the taibk (reservoir) to farm plot,
They are:'4/

1. Main Channel - The principal supply channel from a tank with
no direct issue to the field plots.

2. Branch Channel - An offshot from the main channel, used generally
in larger irrigation schemes as a feeder to distributaries and
generally with no direct issue to field plots.

3. Distributary Channel - Takes off from a main or branch channel
and supplies field channels but may also make a few individual

4/ S. Arumugam, Development of Village Irrigation Works,
Government Press, Ceylon, 1957. P.31



issues through pipe outlets to farm plots.

4. Field Channels - These are the lowest level of water supply
making direct issue to farm field plots.

Upon examination of the distribution systems in Gal Oya and Uda Walawe
project areas, it found this system of classffication in fairly
standard. Some reclassification of channels from naibes currently
provided may:be useful, but in general, this scheme of channel desig-
nation is undersiood by officials and farmers.

Based upon the examination of two irrigated schemes, discussion with
-numerous_ farmers and government officials and drawing heavily upon

the authors’ examination of water user associations laws and practices
in 37 other countries,5/ a form of local farmer organization is
propoged consisting of one organization with two integrated bodies
(See Figure 1). The legally sanctiomed organization or J.S.P%S. would
be formed at the distributary clianmel level, (or whatever channel
feeds the field chammels in a particular system) and represent all
irrigators receiving water from this channel. The J.S.P.S. would consistr
of an executive committee (E.C.) at the distributary level and field
channel committee (F.C.C.) for each field chanmel,

The following details for the internal structure of the J.S.P.S. are
provided as guidelines in the legal formation of the farmer organizatiom,
and reflects a heavy emphasis upon the physical versus the human aspects
of irrigation in Sri Lanka. The author does not wish to de-emphasize

the importance of village structure, customs and cultural idiosyncrasies
in the creation of local organfzations. It fs presumed, that in addition
to the Information provided from discusstons with farmers and written
documents, the recommendations will Ge evaluated in more detail by social
scientists. However, It fs considered imperative that some organizational
Benchmark bBe proposed from which to progress. The use of traditional
Vel (Vatta) Vidane is not recommended partly Because numerous individuals
(farmers and officicals] remarked that respect for elder leadership

and tradition has changed among the younger generation:-of farmers.

Field Channel Level -~ Field Channel Committee

On every field channmel served by a distributary (or other F.C. feeder
canal) the farmers would elect a committee. The F.C.C. would consist

of a minimum of three representatives or an increasing odd number of
respresentatives for every 10 to 15 farm plots. If only three represen-
tatives are elected they should vome from either: head, middle and tail
region or one from upper half and two from lower half of the field
channel. In the case of representatives elected from each group of

10 to 15 farm plots going down the channel, a greater number should come
from the lower middle and tail end of long F.C's. Within irrigation
schemes the average F.C. serves 50 to 70 acres of 15 to 20 farmers

-5/ Radosevich G. Improving Agricultural Water Use: Organizational
Alternatives, Resource Admin. & Development, Inc., Fort Collins

for TAB/RD, USAID Washington D.C. Contract No. 3158408, 1977.
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Prepared by:
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cultivating 3 acres. However, this may vary widely and thus the need
for flexibility in F.C.C. formation.

The F.C.C. would elect a Chairman from their group. Is is recommended
that the F.C.C. be #lected every year and that no Chairman succeed him=-
self for 2 years. This will introduce the rotating chairmanship

concept to theoretically provide more equitable representation. Theory,
can be circumvented in any case if desired.

The Field Channel Committee would have specified basic functions to
perform. It 1is recommended that four primary functions be:

1. Assume the responsibility for operation and maintenance of
the F.C. and F.C. right-of-way. This would include scheduled
cleaning and rehabilitation of F.C. and farm plot outlets.

2, Provide timely distribution of water to farm plots according
to ability of the farmer to properly use the water (prepared-
ness of the Irrigator to ase water under cultivation schedule)
and to ensure equitable distriBution of water to irrig riom in
all portions of the F.C, This function would include pre-
determining which farmers are ready to receive water under_ the cult:
vation schedule ( some farmers may be delayed in plot
preparation and planting} and informing the Irrigation Depart-
ment local officer (Oversee:: or Irrigator) on how much water
to turn into the F.C. or huw many acres will or will not be
needing water at the present time. This should lead to con-
siderable conservation of water and assist the farmers in
cooperating to obtain other agriculture inputs that will enable
adberence to the cultivation schedule.

3. Make initial efforts to resolve problems and disputes within
F.C. This function i3 a key to local water management on the
F.C. Every effort should be made to avoid protracted litigatiom.

4, Represent the farmers interests and be the communication link
with executive committee, and Overseer or Irrigator.

Distributary level - Executive Committee

Every F.C.C. will provide a representative to the-F.C.C. Representatives
Asgembly. The F.C.C. repregentative should be the F.C.C. Chairman.

The primary purposesof the Representative Assemblyare to elect the
Executive Committee and be the commumication link between the committee
and F.C.C.

It 18 3uggested - that an Executive Committee of 5 or 9 members be elected
from within the Assembly members, depending upon the distriButary channel
or F.C. feeder canal length and total acres served. Again, because of

the similarity between F.C. and distributary problems of delivering water
to the lower half or tail emnd. the Executive Committee should be elected

from distributary representinz the three‘regions in the following manner:
for 5 or (9)-1 (2) head, 2 (3] middle and 2 (4) tail. The Executive
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Committee should elect from among itself a Chairman and vice-Chairman
as well as other officials considered necessary to carry out its tasks.

Further, it is suggested that the Irrigation Department official
(Irrigator or Overseer) responsible for the particular distributary or
F.C. feeder canal, be designated ag ex officio member of the Executive
Committee, without voting rights and serve as the committee's
executive secretary. Due to the capabllity of this offical to take
minutes and keep records in additioa to providing technical advice and
carrying out his duties relative to the operation of this portion of
the distribution system, he is the most logical and potentlally valuable
influence upon the farmers in promoting a successful water management
program. Also, any complaints that farmers have about the condition of
chainels under jurisdiction of the Department or §upply deliveries can
best be discussed and resolved by him.

The activities of the executive committee can be divided intc two major
categories. The first is to manage the organization according to the
legal requirements, e.g. convening meetings, elections, adopting by-laws
keeping records, etc. Mamy of these organizatiocnal functions will become
routine and the executive secretary can be of invaluable assistance.

The second major activity is to carry out the duties and responsibilitie:

of water management.gontained in enacting law and_organizatiop by laws.
The primary water management functions would include the following:

1. Assume or participate in maintenance and rehabilitation of
the distributary or feeder channel and right-of=way including
road.

2, Participate in operation and timely distribution of water
from distributary or feeder channel to F.C.s accordiag to F.C.
water duty set By the Irrigation Department and the farmers
stage of preparedness to effectively utilize water delilvered
to them.

3. Represent thlie farmers needs, views and interests, and be
the channel of communication with Irrigation Department and
other government agencies.

4, Undertake the fnittal effort to resolve water problems and
disputes that occur in the organizationis command area.

Several secondary functious are suggested based upon the review of
documents and comversations with officials and water users. They are:

1. Be designated by Revenue Department to_collect the water rates.
Accrued water rates prior to Jan. 1978 have been released from
collections, but subsequent to Jan. 1978, water rates will be
levied and collectable by the Revenue Department. The Revenue
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Department can approve any person or hody to collect the
rates and they recelve a percentage of fees collected.
Should the irrigation organ*zation through the F.C.C.
representative or designated collector elect to undertake
this activity, the percentage received could defray the
collection costs and remainder used for maintenance or
other needed expenditure=.

2. Assist in preventing encroachments, This is considezed a
major problem in providing adequate water supplies to the
designed acreage of a project or water supply area. Any
‘encroachment adversly effects existing farm lands by re-
ducing both distributable quantity and often system delivery
capability.

3. Assume or assist in maintanance of drainage channels and
cooperate with Irrigation Department in presenting ways to
re-use the drain water.

In areas where farm plot sizes are fairly uniform each landholder
cultivator or tenant cultivator should have one vote. A graduated
voting system may be considered for areas where farm sizes vary

- considerably.

Registration Requirements

It is suggested that all associations be registered with the
Range Office of the Irrigaticn Department, or other level of
Irrigation Department offices as Jetermined by the Director,
Irrigation Department. In addition the organizations may need to
comply with registration requirements of the Societies Ordinance.

Hierarchy of Associations

Under present operation practices, cultivation meetings are held
prior to each frrigation season to determine the cultivation schedule.
This meeting sets the first and last day of water delivery- and
sowing of crop. THe Irrigation Department participates in this
‘meeting along with other govermmental officals. However, the
schedule Is seldom adhered to by the irrigatsem due to inability

to obtain other agricultural inputs or a variety of other reasoms.

It is proposed that pursuant to results of F.C.C. meetings on
cultivating scheduling either the Chairman of the executive committee
or entire committeeydepending upon the irrigated area included,

meet. with the appropriate political and government officers to
realistically construct a cultivation schedule that can be followed
by the majority of farmers. The level of the meeting may be a
federation of all asscciations on a main or brench channel and the
purpose, time and format for the "cultivation meeting"” become a
standard procedure.
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Summary

Irrigation associations or J.S.P,S.‘s can become one of the most impyrtant
instruments of change in Sri Lanka to improve the water management practices
of farmers and implement adaptive technolngies and techniques. They can,
ss they have done in many other countries, be the unifying element between
a government's allocation and delivery of water and the efficient distri-
bution and use by the farmer under varying conditions and constraints.

For them to operate efficiency, however, it is also necessary for the
Irrigation Department to properly carry out its duties and responsibilities
and to appreciate the myriad of probleme faced by the farmer in the total
cycle of crop production. Seminars and workshops for field staff and
farmers on changes in the law, new regulatiocns and functions of irrigation
asgoclations is mandatorw. Perception and attitude are key ingredients.

Efficient and effective water control and management is important to
Sri Lanka. These factors,plus timely proviston and proper use of other
inputs, makes a nations'agricultural sector viable.
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INITIAL FLVIRONMENTAL EXAMINATION

I. Background

Sri Lanka is an island about 66,000 square kilometers
in area lying off the southeast coast of India. With a
1977 per capita income level of $160 U.S., Sri Lanka is
a very poor country in c¢verall economic terms. It is pre-
dominately an agricultural and rural country, with fifty
percent of its labor force involved in agricultural pur-
suits and almost eighty percent of its population clas-
sified as rural.

One constraint to higher agricultural production,
hence higher income, in many of the country's rural
areas is pocor water management. One problem is that all
major irrigation systems in the country are releasing
more water for irrigation and other purposes than is
actually required or desirable. For example, a Govern-
ment survey of 15 irrigation schemes showed the water
duty to average 12 acre-feet whereas successful cultiva-
tion was possible with only 8 acre-feet. Another report
concluded that, during an average year, an amount of
water equivalent to 80% of the irrigation water released
to crops was escaping from the areas studied by surface
or subsurface drainage.

Most of the country's water management problems stem
from lack of operational control of irrigation facilities
and excessive water use on the farm, especially by farm-
ers at the head of a system who can physically take ex-
cessive amounts of water. Lack of operational control
means the system cannot deliver pre-scheduled flows of
water to a farmer's field. -Therefore, when farmers can
do so, they will take more water than they need since
they are not sure of timing nor the amount of the next
water delivery. This practice is not good for their
crops nor deoes it leave sufficient water for farmers at
the tail end of the system. In addition, much water,
which could be partially re-used through a planned drain
recapture and re-use program, 1s wasted.

II. Descripticn of the Prcject

This Water Mangement Project will directly increase
production on the Left Bank of the Gal Oya irrigation sys-
tem (a major irrigation system ivolved in rice production
located in the Eastern Region of Sri Lanka). Production
will be increased through (1) improving water management



and (2) improving the institcutional capacity of the GSL
Irrigation Department to manage large scale irrigation
schemes in a more efficient manner. More specifically
the project will: (1) modernize the Left Bank of the
Gal Oya irrigation system; (2) develop master plans and
conduct on-farm water management research both at Gal
Oya and Uda Walawe (a major irrigation project located
in Southern Sri Lanka); {(Z) provide an improved irri-
gation training program; (4) improve the extension pro-
gram; (5) improve the central support provided by the
Irrigation Department in maintenance and operation;

(6) provide socioeconomic evaluation and research;

(7) assist the Government to establish irrigation organi-
zations whereby farmers will participate in rebuilding,
operating and maintaining field channels. With all
these project elements, operations and maintenance pro-
cedures and other techniques will be developed which can
be replicated throughout Sri Lanka. All project elements
will be coordinated and directed not only to benefit

the farmers in the specific irrigation system but to
assist in other areas 2>f the country.

III. Identification and Evaluation 9f Environmental Impacts

As indicated in the attached Impact Identification
and Evaluation Form most impacts of the project's pro-
posed activities range from neutral to highly pesitive.
Impacts shown on this form were largely derived from an
"Environmental Soundness" evaluation performed by CHoM
Hill as part of their feasibility study for the project.
This evaluation focused on the following specific issues:

Increase in the incidence of malaria. This is &
possible effect in the present program due to a wider
distribution of water than at present. The presence of
more water, especially at the tail end of projects may
increase the number of mosquito breeding places. -This
may be offset by removal of excessive water in upper
portions of the system, and the expanded GSL anti-
malaria campaign which, with USAID assistance, will cover
such major irrigation schemes as the Gal Oya.

2. ‘Increase in water-borne disease. -Increased pcpul a-
tion density in settlement areas can oftentimes increase
the probability of waterborne disease. In the case of
the present program, population density is not likelvy to
change much and, therefore, this would not be expected

to be a factor. The proposed demestic well program
(expected to start around mid-project) should have a pos-
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itive effect--that is, reduce the incidence of water-
borne disease because of the provision of higher quality
drinking water.

3. -Increased risk of pesticide residues through increased
use of agrochemicals. This is a possible consequence of
the proposed program due to greater use of weedicides as
water levels are reduced and general increase in use of
agrochemicals because of higher incomes.

4. ‘Increased soil loss through erosion. Scil erosion
is likely to be reduced because of more proper water
applications and less incidence of large quantities of
flowing water through fields.

S. ‘Increesed waterlogging of soils and salinity buildup.
It is expected that water application will be less or no
more than present. -Therefore, water logging of soils
and salinity buildup will likely be lessened because of
better water distribution and reduced quantities of
water in areas which are presently watered excessively.

6. Decline in variety and number of birds and animals.

is is a possible slight effect because of more intense
agricultural production, particularly at the tail ends of
projects. Since little or no additional agricultural land
will be diverted from natural uses, this effect is expected
to be minor.

7. Energy loss and greater demand for energy. This is
not a likely effect because no significant increase in
population is expected, and increased production will be
labor-intensive.

8. <Changes in stream flows. ©No effect. The program
does not suggest any changes in stream flows. The
timing in level of flows in canals will be changed, how-
ever,

Other project impacts include:

9. Negative impacts on air and water quality caused by
the rehabilitation and repair work on the Left Bank
canal system. -Such impacts are unavoidable, but will be
short-term in nature.

10. The highly positive sociog-economic impact the project




will have on approximately 19,000 farm families that use
the Left Bank Gal Oya system. -Over the long run agri-
cultural productlon will increase, thus raising farm in-
comes and raising the standard of living for many people.
It is anticipated that the relatively pocorer families at
the tail ends of field channels and the system as a whole,
who currently receive little or no irrigaticon water, will
benefit most. Increased agricultural production will
also increase the demand for farm labor, thus increasing
the income of both those who work full-time as laborers
as well as small farmers who work as laborers part-time
to supplement their income.

11. The scocial impact of reduced water use at the head

of the system. Farmers at the head of the system, who
will have their water supply reduced, may resist system
changes in the beginning. However, this resistance shculd
disappear as they become assured that more efficient use
of less water will not only increase their production and
incomes but also increase their returns.

12. .The beneficial economic impact cutside the project
area, Modernization and reorganization of the Gal Oya
Irrigation system will create numerocus employment oppor-
tunities for administrative perscnnel, technicians and both
skilled and unskilled laborers. -Some of these personnel
will receive the benefits of special training programs
both in Sri Lanka and overseas.

Also, as farmers increase their production they will
begin te purchase more farm goods and consumer goods, thus
boosting the economy of surrounding market towns.

IV. Conclusion and Recommendations

The preceding analysis demonstrates that the Water
Management project will create many beneficial impacts
on the human environment of both the Left Bank of the
Gal Oya irrigation system and on the entire country of
Sri Lanka. Especially within the prcject area, incomes
and employment oppertunities will increase and a higher
quality of life will be achieved. :The project may in-
directly create one significant adverse impact: the
increased risk of pesticides residues through increased
use of agrochemicals. This impact cannot be avoided as
farmers' incomes increase. -Increase in agrochemicals
use should be evaluated as part of the projects evalua-
tion activities so that adverse impacts from such use can



be identified early and mitigated.

Sirice nearly all project activities will not have a
significant negative impact on the environment, the Mission
recommends that the project be given a Negative Determination.




IMPACT IDENTIFICATION AND EVALUATION FORM

Impact Areas

Wwater Quality

(4]

Physical state of water
Chemical or biclogical states
Ecological balance

‘Reduction of leaching of chemical

fertilizers
Other factors

Atmospheric

HMANH

Alr additives
Air pollution
Noise pollution
Other factors

Natural Resources

1
2
3.
4

Diversion, altered use of water
Irreversible, inefficient commitments
More efficient use of water

Other factors

Cultural

NANRE

Altering physical symbols

Dilution of cultural traditions
Enhancement of cultural traditions
Other factors

Impact
Identification
and Evaluation

None
None
None
None

None
None
None
Positive
None

and

Sub-areas

Land Use

1. <Changing the character of the land through:
(a) Increasing the population
(b) Extracting natural resources
(c) Land clearing
(d) Changing soil character

2 Altering natural defenses

3. Foreclosing important uses

4. Jeopardizing man or his works

5. Reducing soil erosion

6. Other factors.

Slight Negative
Slight Negztive
None

Positive
None

Slight negative
Slight negative
Slight negative
Slight negative

Some, neutral
None

Positive

None

None
None
Positive
None



Socio=Economic

1. Changes in economic/emplovment patterns
z. Change in gpopulation

3. Others

Health

1. Changing natural environment

2. Eliminating an ecosystem element

3. Providing more and better domestic water
4. Other factors '

General

1. International impacts
2. Controversial impacts
3. Larger program impacts
4. Other impacts

Positive..,
None
None

Some negative
None

Positive

None

None
Some, neutral
None
None





