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WATER MANAGEMENT PROJECT 

PART I SUMMARY AND RECOMMENDATIONS 

A. Recommendations: 

1. General Terms. It is recommended that a lonn and grant with a 
~ombined total of U.S. $9.8 million be auth()rized to enable the 
Government of Sri Lanka to finance the part:lal 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 I!xceed $3 million 
and could be budgeted annually over U.S. fiscal years 
1979 to 1981. The proposed grant wl)uld cover the entire 
cost of technical assistance, the major cost of socio
(!conomic research and the cost of a ln~'.d-project evaluation. 
The Mission believes there is a strollg case for grant 
funding of technical assistance in view of Sri Lanka's 
low per capita income and growing foreign resource gap. 

b. Proposed Loan Terms. 

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

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

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

Currency: Interest and principal repayable iL U.S. d~tlars. 

c. Proposed Funding. 

While the Mission would prefer to fully fund this proj ect 
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: 



1979 

1980 

Total 
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Grant -
$ 500,000 

$1,250,000 

$112501000 

$3,000,000 

--

$ 5,400,000 

$ I 14001000 

$ 6,800,000 

-----------

Total 

$ 5,900,00ll 

$ 1,25 0 ,000. 

$ , 265 01000 

$ 9,800,000 
______ a •• __ 

2. Borrower and Recipient Agencies. The Borrower is the Government of 
Sri Lanka and the Implementing Agency is the Department of Irrigation, 
Ministry of Lands and Land Development. 

3. GSL Contribution. The total GSL direct contribution is estimated to 
be U.S. $8.54 million equivalent in local currency which is 46.6% 
of the total estimated project cost. 

4. Source and Origin. Source and origin will be Code 941 (U.S. and other 
selected Free-World cJuntries) and the cooperating country (Sri Lanka) 
for the loan and U.S. Code 000 and Sri Lanka for the grant. 

B. Description of the Project: 

1. ~. 

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 80% of the irrigation water released to the 
present projects is escaping from the areas by surface or subsurface 
drainage. I 

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 is 
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 is 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, whic~ 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 improve water management and increase agricultural, 
especially rice production and small farmer incomes in other parts 
of the count~·. In the Government'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:3 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. 

2. 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 plans and conduct on-farm water management research 
both at Gal Oya and Uda Walawe (a major irrigation project locat~d. 
in the Southern Region of Sri Lanka), improve country-wide 
irrigation training and exl:.:nsion 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 proj ect 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 organize~.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 layout of field channels, to level land and to study and obtain 
farmers' assistance in better water management practic~s. 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 officials and policy makers. 

3. 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 
60th Gal Oya and Uda Walawe. A special Field Project Office will 
6e set up in Gal Oya. It will consist of two separate diviSions, 
the Master Planning Division and the Operations and Maintenance 
Dtvision. The Master Planning Division will be responsible for the 
thr~e major ~lanning components;. Re-use Plan, Main Canal Plan and 
Domestic Plan~ The Operations and Maintenance Division will consist 
of two sections; the Operations Section which will operate the 
system and the Maintenance Section which will rehabilitate 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 commoditiea procured. 

c. Aerial photo maps completed for the Gal Oya area. 

d. Initial 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 conducted. 

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. 

AID 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 one full-time national 
employee engineer. 
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C. Summary Findings of the Project Paper: 

The CH2M Hill report, "Proposed Water Management Program for 
Major Irrigation Schemes in Sri Lanka," while providing the 
overall basic for this project, was too ambitious for either the 
GSt or USAID to u~dert~ke. 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 Gst thus 
decided to focus reconRtruction and modernization activities 
on the left bank of the Gal Oya irrigation system and simultaneously 
emphasize planning, organizations, research, and training with 
country-wide scop~. 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.J ect is technically, socially, economically and fit.ancially 
sound. 

The Technical :.nalysis (Part III 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 III Band D 
elso prove ~hese a~~as to be sound. The Economic Analysis of the 
~roject is provided as Part III C which gives an IRR of 23% (by 
using a sensitivity analysis the IRR varies from 13% t.o 32%) and 
:hus indicates that the project constitutes a very efficient 
allocation of economic resourc~s. 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 whi~e 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 GSt. 

During the Project Identification Document (PID) review, a 
number 0: environmental concerns were raised and satisfied. However, 
a summary of the analysis is included in the Paper (Part III - E). 
Thi~ examination shows the project to be neutral to mildly positive 
with an overall positive impact in the Gal Oya area. The Mission 
endorses the propos~d loan and grant (Mission Director's certification 
is provided as (Annex 1) and certifies that it meets all statutory 
criteria (Annex 2). Furthermor~, the Government's request for 
assistance is provided in ,Annex 3 
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D. Proj ect 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 million. 
As the project evolved through 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. Not 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 gain 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 effoyts a~e 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 modernize~ 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 Sri Lanka farmers. 

Issues raised previously by AID/W in t~e PID approval message 
(attached as Annex 4). which are addressed in this Paper, are briefly 
cover~d as follows: 

1. Water loss information: Additional information was gather~d 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 th:f.s proj ect. (S£\e Part II & III). 

2. 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). 

3. fEpject Economics: The PP includes a detailed analysis of the 
economic benefits and cost of the water management project. 
(See Part III C). 

4. Cost Sharing: The Government has recently increased the land 
improvement charge per acre from Rs.6 to Ra. 20 - 30 p~r 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 ma~tain them in the future as members of 
their irrigation organization. 

5. ~. 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 organi=ations 
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-ecor.omic 
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 inten~ed to suggest replicable model 
(s) for the rest of the country (See Part III-A-7 and Annex 12) 

6. ~l~erience: 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 is 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 Developmen~ 
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 Educafion 
Justin Abeygoonesekera, Addl. Sec., Min. of Agriculture, De'relopment 

and Research 
rilak Palamakumbura, Chairman of River Valley Development Board 
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OSAID: 

1. Sarah Jane Littlefield, Director 
2. -John R. Eriksson. Assistant Director 
3. Clar~ H. Dillings, Program Officer 
4. Douglas S. Franklin, Controller 
5. James R. Meena~, Capital Development Officer 
6. Richard K-degel, Chie:f:, Office of Rural Development 
7. Ken LyveT3, Project ¥~nager 
8. Charles Antholt, Agriculture Development Officer 
9. John Roberts, Capital Development Officer (AID/W) 
10. S~naka N. Abeyratne, Agricultural Economist 

F. Relationship With Other USAID Projects 

The Wa~er Management Project can be viewed as a centerpiece 
for much of the USAID Program of Assistance to the Government 
of Sri Lanka. W~ter Management per se is a vital activity 
within the Mahaweli Gmlga Irrigation Project and the On-Farm 
Water Management Project. lhe Agricultu~e Base Mapping Project 
will provid~ improved information on cropping pa~terns 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 genf!ral agri
cultural sector strategy and more specifically assures to a large 
extent adeq~ate 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
g31:ion 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 Firewood Development Project will directly 
effect the Gal Oya River Basin area. Finally, the expel'ience gained 
from this project will have direct and important relevance to AID's 
proposed aasistance to the Mahaweli Basin Program. 

The relationship between all of these Projects and the Water Management 
Project is a tNO way street. They directly or indirectly a3sist and 
support each other in a wide variety and scope of activities including 
research, training, technical assistance, planning and implementation. 
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PART II THE PROJECT 

A. Background: 

The problem of water management is both l~rger and more complicated 
in Sri Lanka than the Mission originally suspected. This is 
partially confirmed by the Agriculture Sector As:;essment for Sri 
Lanka drafted in March-April of 1978. As stated in this assessment, 
USAID should concentrate on helping the Government of Sri Lanka (GSL) 
address the problem of low efficienc:l.es 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/ Ip 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 eriucation of the 
farmer and the training of extension, agrariarl 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.11 In recent years the Government 
of Sri Lanka and especially the Irrigation Department, whicJ; is 
primarily responsible for the operation and maintenance of maJoL 
irrigatiofi schemes, has taken steps to improve water management. In 
February. 1978 the then Xinistry of Irrigation, Power and Highways 
issued a policy directive entitled "\.]ater Management 

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

~/ See IBRD Reports No.PA-134 of 8 February 1973; No.1425 HCE dated 
February 28, 1977; and No.1937-CD of March 22, 1968. A major FAO/UNOP 
report "Water Management for Irrigated Agriculture (Gal Oya Irrigation 
Scheme), Sri Lanka, Project F1ndings & 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 ~'ha seasons is 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 in existing schemes and provides a listing of the 
remedial measures required. The report further commented on the 
Mahaweli Scheme by saying that unless substantia,' 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 forwexded 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 ou irrigation schemes and proposed some changes in the 
Irrigation Ordinance. Among the t?pics addressed were the maintenance 
of irrigation systems, ~ultivation meetings and water issue, distribution 
of w~ter, offences by cultivators, and encroachment. The statement 
emphasized the organizational arrangements needed to rationalize the 
operation of irrigation schemes and defined the roles of Irrigation 
Departme~7 and farmer organizations in the maintenance of irrigation 
systems.-

Efforts are now underway to revise and update the Irrigation Ordinance 
and also revise the Cperatior.s 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 Project Identification Document (PID) was submitted to AID/Won 
May 2, 1978 and approved by the ASIA Project Advisory Committee (APAC) 
on July 19, 1978 for Proje:t 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 
(;howed 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 moderrlized and rehabilitated in order to 
gain operational control of the irrigaL 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 manacement on n,aj or 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 project3, 
analyzing problem'J and drawing up details of a proposed water management 
program. Their report, which is attached as Annex 5, outlined 

----- ------------~-------------
1/ The need for organizational effectiveness as a requirement for rapid 

economic development in Sri Lanka, along with investment and innovation, 
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 $79 million and included major modernization 
and rehabilitation o~ the two largest irrigation schemes in Sri Lanka 
{Walawe and Gal Oya).-~ther aspects of the proposed program included 
an improved traimngprogram, improved extension, expanded central 
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 
irrigati~n systems has been a major contributing factor to poor water 
management in the countI1'. 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 this 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 botr. 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 
tLese 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 responsible 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 th~ lower 
part of the delivery system which does not belong to him. 

The Gal Oya 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 ar~ fully irrigated during the Maha (Winter season) 
and about 60,000 in the Yala (Summer season). Irrigation comes 
primarily from the Senanayake Samudr~ 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 
power and provide drinking water for 20,000 people. The Left Bank 
irrigation system, which will be mode~ized 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 location 
of the Gal Oya system in Sri Lanka. The Gal Oya Project Map includes 
the Left Bank, the Right Bank which was huilt later. and the Central 
System which is generally a system of river diversions dating from 
historic times. 

---------------------------------------------------------------------------
if 

See, "Proposed Water Management Programs for Major Irrigation Schemes 
in Sri Lanka", prepared for USAID by CH2M Hill 1n February 1979, in 
Annex 5. 
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The Uda Wa1awe project area (see vi~inity and Uda Wa1awe Maps) is 
located in the southern part of the country. The area is irrigated 
primarily by the Uda Wa1awe dam and reservoir which was designed by 
an American firm, Er,gineering Consultants, Inc. in 1962 and was 
constructed by the Government between 1963-68. Currently, only 
33.000 acres are dev~loped, primarily for pad~y during the Maha 
season. This acreage drops to 20,000 during the Ya1a due to poor 
water management and thE' lack of water. According to the CH2M Hill 
report, 69,000 acres of land could ~e double cropped if the 
systems were modernized and the Laft Bank completed and if better water 
management practices were initiated. 

8. Relationship to AID Objectives ano 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 wat.er 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 mor.e complicated than 
originally suspected. Current irrigation water usage 
runs twice that needed for current rice production. The 
implications of more efficient use for increased yields, 
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 donors are involved with irrigation and 
related aspects of water in Sri Lanka. This is particularly the 
case with development of the MahawEli Ganga where the World Bank, 
IDA. Canada. Netherlands and the United Kingdom are ~rovidiug 
funding in addition to the U.S. Several donors are also involved 
with modernization of Sri Lanka's traditional tank irrigation and 
drainage system (United Kingdom~ World Food and IDA). However, 
no donor other th~n AID, is involved in a major water management 
~roject such as this one. 
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C. Project Description 

1. Long Range Planning Activity 

This proje.ct is viewed as the firs·t of a possible 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 mdjor irrigation schemes. The CH2M Hill report, while 
providing the oasis of the Miss:tonts first project as described in 
this paper, was much. too amBitfou& for either the GSL or USAID to 
fully Undertake at this time. The report was very useful in explaining 
in financial and technical teTms, how costly and difficult it would 
be to improve water management in the country on large irrigation 
schemes, since these systems have to be rehabilitatp.d 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· 1n a more effective and efficient 
manner." The logical framework, which provides the specific outputs, 
inputs, objectively -verifiable 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 irrigation 
water and to rebuild, operate and maintain field channels. All of 
these project elements will be coordinated and directed so ~s 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 Oya 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 responsibility 
for the operation, modernization and maintenance of the 
srstem• 

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. 

b. Planning and On-Farm Research (Gal Ora 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 pl~s to extend the program on the one tract to all 
tracts and cegin implementation in other tracts with farmer 
assistance. 

Prepare three mas,ter plans for each of the two major systems; 

(ll Conduct a drain and river flow measurement program. 
Prepare a mas,ter plan for reuse of water and an estimate 
of program costs. 

~) 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. 

c. Training Program: 

Establishment of a permanent water management training school 
under the IrrigaUon 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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CLl An annual four-week course for 15 staff irrigation engineers 
and senior technical assistants. 

CZ) A 12-week course for 40 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 (NOT) 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 NOT course in civil engineerin~ at Katubedde 
and the Hardy Institute, Amparai. 

Three special two to four week courses fot' a total of 150 
persons of the Irrigation Department, Agrarian Services D~partment 
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 annually. 

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

lwo Types of Participant Training will be Provided: 

CL} A special 3-month training course at the International 
Rice Research Institute, Philippines and in the United 
State~ 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 
extension workers, in the proj ect areas. 

CZ) 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 educational techniques. 
After completion of training the extendon instructors will 
be s,tationed at Gal Oya to help insure that all extension 
workers are adequately traintng tn water manag~ment. The 
proj~ct also incluues· 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 manngement unit in the Irrigation Department in 
Colombo. The water Management Section will support, administer, 
ann monitor the effectiveness of the Gal Oya project ani provide 
operations ani 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 
nece53a~ 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 tn 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 c~nception 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 acti·.'"it::!.~q will also be conducted with 
the assistance of the Agrarian Reseaf.ch 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 association models and test them in the field; 
3) continuous studies to monitor changes tn the area in the form 
of bi-annual evaluations; 4) special water managem;;mt"sttidies. 
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 evaluation to be 
conducted by the GSL/USAID (See Part VI, ~uation Plan). 
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PART III. PROJECT SPECIFIC ANALYSIS 

A. Technical Analysis: 

1. General. 

The technical feasibility of this project is described in terms of 
six major project cOlllPonents. The six components will form an 
int~grated water management program and they include: (1) modernization 
of the Gal Oya Scheme, (2) master planning and research, (3) training, 
(4) extension, (5) central support, and (6) farmer organization cum 
social research. 

The project consists of the designing, development! financing,and 
implementation of a phased operaticns, mainteIl.ance, and rehabilitation 
program. !he 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, exces~ive 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. 
r.-, major features of the proposed project in Gal Oya are organizing, 
staffing, training, equipping and reconstruction to gain operational 
control of water and improve the operational maintenance, planning, 
extension and field research for improved water utilization. 

Other significant dire~t and indirect benefits will result from th~ 
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 irrigation 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 wbaild evolve from the 
project elements and which will allow the GSL to extend an effective 
water management program to the entire country-wide irrigation sector. 

2. Cho1ce-Gal Oya Scheme. 

After examining eight different irrigation schemes, the CH2M 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 1n the Gal Oya 
Area. The following are the most significant features of this 
moderni.zat10n proj ect : 
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-- Th.re are substantial opportunities for the improved utilization 
of water. The opportunit~es are particularly great in Gal Cia 
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 
is not likely to have any other donor tinaaeing or assistance in 
the forseeable future. 

In the, Gal Dya area there is substantial evidence of the willingness 
among the farmers, pro.1ect staff and policy makers to cooperate in 
programs to improve water management. 

OVerall, the obstacles to effective water managemant in the Gal Dya 
Area are much the same as in most other irrigati~Jschemes in Sri Lanka. 
The d01llinant needs are for "operational control" 11 of the system at 
all levels and for more efficient water use. Rehabilitation and 
improvements of canal& and structures will be necessary before opera~ 
tional control CaD be achieved. 

The water management project at Gal Dya 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 erosion 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 moderniZation plan for the Left Bank. 

Establish a field office with a separate operation and maintenance 
capability and continuously train all personnel 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 mir.or distributary and field channels. 

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

----------------------------------------------------------------------11 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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-- t.plement the aerial photo and canal inventory project starting 
with the Left Bank. Develop the delivery schedule. and the flow 
crite~a for the entire system. 

- OTganize and implement an operations program on the Left Bank. 

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

a. Master Planning. 

The purpose of the master plan program is to conduct the necesst',ry 
1Dve~tigatimls and planning for three major areas: 1) return flow 
reu.se; 2) main canal; and 3) domestic water. The master plans will 
provide the basis fOL future program implementation including 
technical details, design, coat and related material for both the 
Gal Oya and Uda Walave systems. 

(1) Return Flow Reuse-

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 f-.md 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. !he other aspects of 
both plans will include identification of operational deficiencies 
along the main canal, development of operational criteria to 
reduce water losses, maximize diversions, and ensure equitable 
Jistribution 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 rans cause major problems with 
can&l operation and maintenance; 2) canals used for domestic 
use l,resent health hazards; and 3) the loss of water for the 
amount which is ~enef1cially 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. Otl-P'anl Water Management Research. 

The On-P'anl Water Manageaent (OFWM) researca is a program designed 
to evaluate r!'Vised and improved field chamel 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 remaincier of the channel; (c) construct 
masonry or concrete control structures and outlets; and Cd) make 
other improvements such as scheduling and rotation as deemed 
necessary. t:ttuipment, personnel, and technical assistance vil! 
be provided by the project to re-use water efficiently on farms 
in the araa 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 
channel~ which at present are not capable of serving farmers 
at the lower ends. These demonstrations will continue for the 
life of project and viII 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-ang time; 

(2) Land Improvement. 

Extension asieilfs' professional technicians or engineers working 
under the River Valley Development Board 1ft Uda Walawe and under 
the Irrigation Department in Gal Oya will be in charge of teams 
of surveyors and land levelling units which will layout model 
farms for best utilization of water from the improved field 
channel and/or drainageway~. in the respective 1rri~ation 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 ~atriate agricultural 
engineer who is trained in on-fanl 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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Benetits will be derived from water savings that can be used 
on lands ~ot 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 runoff from farms at the head of the 
field chancel. Also, lonser fields and larger basins will 
allow plowing to be done in a ahorter period of time, thus 
reducing the time water is needed during the planting period. 

4. Training: 

'l1lere are four separatt~ components to the training program. ntey are 
discussed separately below under the headings: "nte Galgamuwa Water 
Management Training School", "Sup'port for the National Diploma in 
Technology", "General Water Management Training" and "Overseas 
Tr"ining Courses". To understanu these components the three levels 
of field Irrigation Depar~nt 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 Scboollli~101D81). 

a. Galgamuwa Water Management Training School •. 

nte Galgamuwa facility in central Sri Lanka will be re-opened under 
the Irrigation Department primarily to provide water management 
training. nte 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 Mahaweli Development Board, 
the River Valleys Development Board and tbe Department of Agrarian 
Services. nte need for such courses is urgent. nte educational 
cours,'!s 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 co~rses has long been recognized by the Irrigati~n 
Department. ntey were formerly organized on a regular basis at 
Raj angane , and ceased only due to a series of unforseen circumstances. 
The plan now is for a resumption of these courses ~t Galgamuwa but 
on a larger scale with more staff and physical facilities. It is 
also proposed that once the Galgamuwa school becomes established,that 
itprov1aes 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 a.re large enough for the 
proposed training ~rograms. Space is available for the 
development of workshops and laboratory facilities. The 
buildings are generally in good condition and a considerable 
mount of housekeeping equipment is sttl1 available.' The 
budget includes an allowance for rehabilitating and re-equip,~g 
ing some of the buildings. The school will 'run at least four 
types of courses and will turncut the following number of 
personnel per year by the second year of the project. 

(1) A 4-week. course to be given once each year for 15 
staff irrigation engine~rs attd senior technical assistants. 

(2) A 12~eek course to be given twice each year for a 
total of SO staff technical Assistants. 

(3) A l2-week apprenticeship course to be held once each 
year for 40 newly trained and recruited tc~hnical 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 ~onducted at both the Katubedde Campus, 
south of Colombo and the Hardy Institute in Amparai which is the 
training ground for Techn~cal 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 
Mahaweli 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 
Development Board, the proportion of the course material relating 
to irrigation and water management is inadequate. 
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The program for givin~ 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 staf! and reducing the 
currently very high failure rate in the second year 
examinations. 

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

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

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

The following are the 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, Ampara1; 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. 

c. Overseas Training Courses. 

In order to staff the Water Manageme~.t 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 dozen 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 is 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 course 
of study will be the same as that proposed for Course One under the 
Galgamuwa program (see CHZM 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 
~he course there may be common to all of the dozen people pro~ased 
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for this training program. However, for the training the 
trainees will be divided into three groups according to their 
assigned job responsibilities: (1) systems operating and 
maintenance for the majority of traine~s; (2) planning for 
those assigned to jobs in this sphere; and (3) training for 
those destined to be instructors at Galgamuwa. The lila in 
activity of the training courses will be demonstration and 
visits to research and field sites under the. close tutorship 
of the consultants. Trainees 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 replucements 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 I-year overseas training experience will be made available 
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 programwin-. consist 
of approximately 9 .anths 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 aud high level officials each year to study water 
management in nearby countries such as Philippines, 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 apPol.nted personnel (Irrigators) and work supervisors 
of the Irrigation Department, Cultivation OHi.cers of the 
Agrarian Servic.~es Department, and farm leaders. This course 
will be held at the Hardy Institute in Gal Oya for 150 people 
annually. 



- 29 -

(%1 All aartc:ultuJl'al Ext ... ion Workers 1:.1 Gal aya wUI 
h giv& at l .... t twa ...u tn-samc. train1nl 111 water 
1UIl&1..a.t at tfle Aarlcultural Tra1n:tng Scl1aols, A total 
of 80, part:.tdpants, annually are ant:tcfpllted beginn1ng 
ta. the second yeaI'. 

en A tl;trd tramtng progr_ wMcl1 b potmtially the. 
1IC8t ilaportant of all :.ts for tfla farmers. At the pruent 
t:tma tnere are two cJ.u.:.tt:.tcat:.tous of f&l:Dlers; farmer 
leaders and contact farmer... They wtll 'fIe selected by 
tf1e otf1er farmers a.long tb field chazmal~. Farmer 
leaders are dtrectly assoetated witn the Irrigation 
Department and will De primarily concerned with irrigation 
vatat' oelow to. eurn-out. They will oe rupons1bl~ for 
.,&tllzinB other farmers for rehabtlitating the field 
dannel and for operation and future ma:1ntenance of the 
fWd c:fw:mel. !&e contact farmer will be tne agriculture 
atansion worbr (ltVCl contact point for agrtculture 
related ut1:ers along the field clwme1 and lower levels. 
All of these farmers will attend periodic training 
courses to be conducted DY Agriculture, Irrigation, 
Agrarian Services and other Departmental offtcials at 
t&a Agrarian Service C«atre or other relevant locations. 
'they wtll'oe provtded', per diem for attend:tng such. training 
After attending these training sesstons- these farmers 
w:Ul. return to their village (tract} and ducuss what 
they &ave learned tn the field Channel organization 
(to De estabUshedI. These periodic training sesstons 
are planned twice each month for 20 leaders each. and will 
De started tn tile second year of tn. proj act. 

S. ExtensiOl!!.: 

Although. than is a fairly large program of e%ten8ion in the 
count1.-y, a nae.d extsts for additional work on water management 
at the farm levu. n:ts el_ent of the program will initially 
train two experienced agrtcultural tnstructors tn soil-water
plant 1nter-rel..1tiouships plus the un of audio-visual equipment 
and other educational tecIm1ques. Alter completion of train:tng, 
the extension instructors 11111 be stationed at Gal Oya with the 
oDj ective of belp:tng insure tb.lt all 200 extension worurs of 
the Agriculture Department tn Gal Oya are adequately trained in 
vater m.anageu!.ent. 

1:U World Bank u also plamdng to expand its Tra1n1ng and Yisit 
!:z1:ansion Program throughout Sri Lmb and efforts w:tll be made -
to expand t!i.:ts program to tnclude Gal Oya during the first year 
of the project. A tram:.tng ftllll on water lIUIUagement will ilio 
D. made tn tn. first: year of tb pl:Oject and will subsequently 
be uaed fly tha Extension and 'IrrtgaUon Departments, Agrarian 
Services and others t&rougnout Srt L.mka to train farmltrs in 
on-farm vatar management. 

6. Central Support 'and'WateJl' 'Resources Develop-ent Offices: 

A Cantral Support Office will be .. tabl1shed within the Irrigation 
DepartmCl.t and located in ColOllbo. OparatiOD&l cantrol fad.liti •• 
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practices, and procedures not presently available in this country 
will be developed by the new organization. Further, it. will be 
ra3ponsible for extending successful plans and procedures as they 
are developed under tlU.s proj ect 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 effurts. The Central Support Office will have three 
special sections under senior officers as follows: 1) ~~sistant 
Director/Operations and Maintenance; 2) Assistant Director for 
Training and Extension; and 3) Assistant Director for Planning. The 
eaact composition of these three sections is 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 pro~ect. These are essential 
for many reasonB including: a) preliminary design and construction 
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 General 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 F~asibility 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 sed facilitate project activities. 

7. Farmer Organizatiom and Socio-Economic Reaearch : 

A major 06jective of the project is 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 decisions, organize or fail to organize 
themselves, etc. Of particular importance would be the organization 
of farmers along the minor systems (field ~hannels) to do the 
following: 1) to reconstruct, operate and maintain field chann&l~; 
2) to deliver and distribute water according to quantities and 
rights of members; 3) to encoura8lef£icient 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 



- 31 -

agricultural chemicals, fertilizers and commonly used equipment. 
If feasible, such irrigation organizations would be federated up to 
the tank level. (See Annex 12 "Organiz~g farms for Water Manage
ment in Sri Lanka" by Dr. George Radosevich for additional information) 

The establishment and monitoring 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 tha 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 Ma~age
ment staff, but also to have a degree of organiz~tion 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 
socia-economic t·esearch. An Enabling Act of Parliament establishing 
ARTI assign.s_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 terws of producti
vity and particip&tion objectives. 

This will involve working with the Irrigation Deparcment 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 officiala, irrigation rules and regulations, 
different modes of irzigation organizations and alternative water 
~gement 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 condi tiona. 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 organizationaI -
structures will emerge. 

In addition, other socio-economic studies ~f irrigation practices 
and local oraanizations in other parts of Sri LanA should contribute 
to providing a richer body of knowledge about water managem~nt and 
w-'..ll be undertaken by ARTI, MARGA Institute and others such as the 
Universities of Sri Lanka. Furthermore, some diSCU8Sions have taken 
place with DSB, Cornell University and the Government concerning the 
possibUity of implementation of both the"ParticipatioD"and"Wate.r 
Management"research projects in Sri Lanka. From these preUminary 
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discussions, the Mission believes that both projects could b. 
implemented in Sri Lanka and would be s~pportive of irrigation 
IIrgml:!zaiiona and other activities under tMs vater management 
project .. 

8. !qu:tpment and Lacor: 

In development of tlie. Proj ect Papel':' tn.ere. vas a great deal of 
dtscussion over tde.. equipment (capital intensivel vs. labor 
inten8ive mediad of reconstruct~on I,f the two major systems. 
wa:tle there tao ... surplus of lat~r du'ring much of the year in 
Gal Oya. th.:ta ts not: the. case during the critical periods of 
vater requ1'rements',· During the harv"st season when the system 
ts closed and could ee maintained, there is lack of lacor, even 
for normal farm activities.. This ts generally tae case at otner 
t:tmes- when tlie sy&tem is closed. AlS(1 many of the. unemployed men 
are fatrly ~~l educated and therefore are either not in the rural 
country-dde: where. tOe itrigation systl!mS are located or would not 
provide tlie handlaoor needed for the physical repatdng of dikes 
etc. An added proolem at Gal Oya is- the need for the system to 
flow nearly all the year to provid~ dom,ut1c vater for Amparai and 
other COllllllUntt:tes,. Therefore, a capabiUty needs to be developed 
to de-silt the system in. the "wet~ t.e. Cwh:tle th system is still 
flOWing). 

It is anticipated that heavy equipment w:tll De needed on the majo~' 
canals aud eranches, while hand laDor will be used f or work on the 
smaller clistri&utaries and field channels:. Farmers are expected to 
provide their laoor to up-grade the chBl"Il,els through their field 
channel irrigation organizations. The GSL would provide help in 
the form of tecfmical design and supervision, and some materials 
for partial lining and for concrete or masoory turnouts and other 
structures. Detaining farmer involvement and participation 1n the 
reconstruction will nelp insure that the farmers consider the field 
channels as the:tr own and they will maintain and operate them 
properly in the future. 

With this in mind, the cOIIilllodity and equipment list has been reduced 
from that proposed by the CH2M Hill Consultants, although the basic 
list has rema:fned unchailged. Annex 7, Tahle 6 of the Technical 
Annexes gives. the Basic Excavat:fng Unit which will allow "de-silting 
in the wet" at Gal Oya. Two of thc~~ units will De 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 Dasic equ1pm~t required to do the major de-silting and 
reconstruction work on the Left Bank system of Gal Oya and to enable 
the require.d maintenance in the future. 

9. Technical Ase1stance: 

A heavy technical assistance grant component is necessary during the 
early years of the project since the Irrigation Department is upgrad
ing its capao1lity to Detter manage, operate and maintain the major 
irrigation systems in the country. One Senior Advisor will head up 
the consultant team and will De responsible for the overall technical 
assistance needs under the project. He will be assisted by full-time 
vater management advisors- at Doth Gal Oya and Uda Val awe and by a 
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full-t:t:m.e tratn1ng advisor at GalglllllUwa_ A full-tme. rural 
sociologist cum anthropologist ¥tll .lso be a.signed to the 
te_ to advise on socto-economtc reaearch and estaBlishin.g 
irrigation assoctations. Sfiort term spectaltsts ¥tll also 
be required to cover SUCD components u heavy equipment 
operatio.J., ma:tntenance, plarm:tng, tecfmical research, waterflww t 
etc. The consultant team w::tll advise and consult with the 
Govftrnment and w::tth the implemwmting agencies as well as USAID 
on all activities related to the project. This will include: 
1) modernization and rehaBilitation of Gal Oya; 2} the master 
planning and research at Doth Gal Oya and Uda Walawe; 3) training, 
investigatio~s and facilitieB engineering; 4) aerial photomapping; 
5) organization of farmers and social-economic research; and 
6) on the JOD training for equipment operations and maintenance. 
The Technical Assistance Organization is enclosed as Administrative 
Chart 1 in Annex 8. Kajor aspects of the Request for Proposal 
OU'P) for the Technical Assistance is enclosed as Annex 9. 
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B. ~18trative Feasibility 

1. ~urrent Situation: 

In Sri Lanka the Irrigation Department has the responsibility for 
most major irrigation systems. A few major systems which are 
still under develop~ent, are in the hands of special area deve
lopment authorities like the Mahaweli 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 profess~on. 1/ Its capacity is cur
rently being severely tested by the rapid acceleration of 
irrigation and power const~~ction 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 (O&M) activities is 
deficient in comparison with its investigation, design, and 
construction (D&C) work. There are many reasons for this 
including inadequate budget allocation for OiM in comparison 
to D&C, an organizational structure which places more emphasis 
on D&C, and the generally more urg~nt nature and political 
prassure for D&C as compared to O&M. Also, the exiscing practice 
of combining D&C and O&M duties in range or field engineering 
posts, inhioits the promotion of well qualified fechnica1 Assis
tants to senior Central headquarters O&M positiona. 

The diffp.rent levels of staff positions within the Irrigation 
Department, especially in the field, tend to generate separate 
social groups which interact only within their own g40UP rather 
than between the diffp.rent groups. As a result, the level of 
comm~~cation 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 is essential for successful O&M activities, 1s generally 
blocked. The organizatinn 1s unable to communicate within itself 
and thus respond to changing situations 1n the field on such vital 
matter.s as water availability and requirements, potential or 
actual d~fects in the physical structures, and farmer attitudes 
and problems. 

11 For a detailed description of the Irrigation Department organizatj,on 
Bee Appendix 6 of the ca2M Hill Consultant Report, which is Annex 5 
of this Paper. 
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2. !mplementins Asency for this Project: 

The Irrigation Department will be the principal implementing 
3Iency for this project. This Department has the ability to 
.elect, award and administer contracts with both local and 
foreign firms and is currently doing so. As explained below 
aa part of this project, a Water Resource Development Staff 
Office and a Central Support Office will be established in 
Colombo. The Water Reso~rce Officer will report directly to 
the Secretary, Lands and Land Development and will have a 
deputy for Water Management and a deputy for Institutional 
Development. The Central Support Office wtll be established 
in the Irrigation Department to include special offices of 
Operat1.on and Maintenance, Training, Extension and Planning. 
The Gal Oya Project field organization will be upgraded, and 
Master Planniclg 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 CH2M 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 numbers and kinds of staf.f 
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 priwarily to coor
dinate water management activities country-w1de, 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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b. Improved Central Support Office: 

An enlarged staff will be required to administer this 
project under the Irrigation Department. (See Annex a, 
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-
fe •• ionally qualified senior engineer and be able to 
work with legislation and institutional innovations and 
have a general knowledge of agriculture plus experience 
!n~worktug 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 agenci&s connected with the project, as 
well as coordinate the technical support elements within 
the Irrigation Department. Specialists will be prodded 
to other divisio~s of the Department in the fields of 
agriculture, so11s hydrol.ogy, hydraulics engineering and 
salvinia weed control. The Hycrology Branch hydr~ulics 
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 Dire~tor and staff. for Training and 
Extension will also be established to function under the 
Director of the Project. The various types of training 
programs, as shown on Chart 2 and described in the TeCh
nical Feasibility section, will be coordinated by this 
office. This offica will work with th~ Depftrtments of 
Higher Education, Agriculture and Agrar~aa 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 
~ll be specifically responsible for establishing and 
aupporting the Galgamuwa Water Management Training School. 
It will als~ -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 t.o the Project Director to 
assist and facilitate the preparation of the Master Plans 
for Gal Oya and Uda Walawe. 

c. Gal Ora Organization: 

The proposed Field Project Office for Implementation at 
Gal Oya is shown in Annex 8, Administrative Chart 3. Under 
this organization the Deputy Chief Engineer will haITe over
all responsibility for implementation of the project in the 
Gal Oya area. He will have two major offices under him: 

._-------
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the fi~st is the Operation. and Maintenance Office which 
will be headed by a Senior Engineer. He will be in 
charge of both the operations of the Left Bank systam and 
the maintenance and rehabilitation ~f the Left Bank. The 
second office will be a sp~c1al Master PlAnning Office 
w&1ch will be headed by a Senior Engineer who will be 
responsibl~ for the preparation of the three master plans 
for the Gal Oja 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 truat of the farmers. Procedures will also be developed 
for the operation and control of the communications and 
trans~ortation 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 one 
TA for every 5,000 acres, one Overseer for eve17 2 r 500 acres, 
and one Irrigator for every 500 acres will be adequate. 

The Mainterumce ~nd Rehabilitation Division will be concerned 
with the proper execution of pre-planned and pre-designed 
-.intenance 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 Rehabilitatiou 
Division in basic planning, design, survey, investigations, 
material selection, and compaction stand.rds 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 exte~ded to other schemes. The selection and training of 
the Maintenance and Rehabilitation Manager as well as his 
Operations Officer and Shop Foreman and suppor~ing staff is 
critical and will require inputs from the Central Support 
Office. 

d. 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 
a£ the staff for the Master Planning and Research at Walawe 
(see Administrative Cha~t 4) will be seconded from the River 
Valleys Development Board and will report directly to the 
Assistant nirector for Planning in the Colombo Support Office. 
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e. Galaamuwa Training Staff: 

The following corl! staff will be a .. igned to conduct water 
management training at the Galgamuwa Water Management 
Training Center: 

Director 
Water Management and records 
Management and human relations 
Earthwork 

(1 person) 
(2 persons) 
(1 person) 
(1 person) 
(1 person) 
(1 person) 

Concrete work 
Use of equipment, machinery and labor 

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 special training and review task 
force is being formed to deal witn 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, ~~iculture, Agrarian 
Services and Irrigation. 

3. Steering Committee and Project Coordination Committe~: 

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 ev~luation reports 

- Give a.irection 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 ~Anagement for Gal Oya--Secretary 
MemberD--Representatives from: 

Irrigation Departmeut (Director) 
River Valleys Development Board 
Mahaweli Development Board 
Galgamuwa Training School 
Agriculture Development and Research 
Agrarian S~rvices 
Agrarian Research and Training Institute 
Ministry of Higher Education 
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A .1a11ar hi~b-level Project Coordination CONaittee will be 
e.tabli.hed L~ Gal 018 to coordinate project impl ... ntation 
in the field. This will be chaired by the Governaent Alent 
with members from the Departments of Irri,ation, A,riculture, 
Airarian Services, Cooperatives, the Hardy Institute and 
others as may be required. 
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c. 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 maintenance; 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'~ 
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 1n detail 
below, in~icates that it should command high prior1ty on economic 
grounds.j/ Based on the best available data supplemented by 
informed judgements on the !!lOst likely future values for such 
parameters as cropping intensities, yields, and prices, the 
Gal Oya (Left Bank) Modernization component of ~e project 
yields an internal rate of return (IRR) of 23%. This "base 
case" IRR may be compared against a 10% opportunity cost of 
capital employed by the Central Bank of Ceylon and a 13% 
opportunity cost of capital estimated for Sri Lanka by economist 
Deepak Lal of the World Bank. When somewhat more optimistic 
assumptions concerning future parameter values are employed 
than those assumed for the ''base case", the IRR increases to 
32%. When the most pessimistic assumptions are employed, the 
IRR drops to 13%. The latter is still above the lOr. opportunity 
cost of capital estimated by the Central Bank. The nature of 
these assumptions and alternatives will be explained in tha 
following sections. The reason for ths relatively high rate 

.JI The following analysis draws on the Economic EV'aluation section, 
pp. 9-12 to 9-18 of the Hill Report, op.cit. It also draws on 
several other sources of information as explained later in the 
analysis. 

-21 All rates of return are stated in 1978 prices., This reflects. the 
standard assumption that inflation affects benefits and costs in' 
the SRIDe 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 effic:f.ency of already existing 
irrigation systems rather than the creation of an entirely 
new system. 

The Gal Oya Modernization 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-~conomic research and Uda Walawe 
master planning aLd research elements of the overall 
project are also expected to make important contributions 
to improved water management and to small farmer productiou 
and incomes in other major irrigation sche~s in Sri Lanka, 
but the benefits of these other elements are extremely 
difficult to quantify~ 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 analysi~ 
is organized into three sections: 

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

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

2, Land Use and Production Benefits: 

In Sri Lanka, the principal constraint on expanding food 
production is wa::er, not land. Since in this countu, unlike 
in other parts of Asia, no perennial sources of water exist, 
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 island are noted for their high 
variability and unpredictability. Therefore water, not land, 
be~omes the most limiting factor on agricultural production. 

~ese 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% of the extension costs, 
should be attributed to the Gal Oya Left Bank Modernization. 
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 CQ 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 efficiency. 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 is eminently 
clear that without the most rigorous application of water 
management practices, Sri Lanka's entire development effort 
could enCOtmter 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 
seaSon is two to three times the amount actually needed, 
while at the same time distribution is poor, with some lands 
getting too much water and some too little. The result is 
decreased average production or yield per acre in the M3ha 
season and insufficient water for the Yala season. This in 
turn depresses cropped acreage and yield per acre in the 
Yala, resulting in a level of total, annual output well below 
potential levels. It is axiomatic that future development in 
Sri 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 l=vel 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 mc..aningful social and economic benefits to the 
country, ir ~s a matter of the highest urgency that existin8 
irrigat.ion schemes, Where water conservation is minimal, be 
swiftly upgraded. 

The Gal Oya Left Bank settlement has been selected for 
development assistar.ce with. these considerations in mind. It 
represents a scneme wfiere 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 rel11ains under-utilized, It is anticipated that by the 
end of the life of the project (4 years), a carefully designed, 
controlled and monitored water management program will have 
established the basafot:'. a. highly productive and energized 
systE!ll1 of agricult~r~_~~h will serve. as- a model for the rest 
C?~-E.h_e __ c:o~~try. 
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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 is only 129% (i.e. Ya1a sown acreage 
equals only 29%· of Maha sown ilAzrea.ge-. - Table III-1), and 
the annual average yield is only 52.5 bushels of paddy per acre 
(bu/ac).l=I ' 

Table III - 1 

Maha Yab. Total 
(ac) (ac) (ae) 

Settled 45,000 15,000 60,000 
Encroached 7,000 7,000 

Total 52,000 15,000 67 1°00 

Even though t.he 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 yields are projected to 
increase by no mor~than their annual trend increase in Gal 
Oya ~ver the last ten years, or 1% 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 111-2). 

~ GSL, Ministry of Agricultural Research and Development and 
Ministry of Lands and Land Development (Irrigation Depar~nt) 
statistics. These figures may be contrasted with the Hill 
Report. (Tables 9-1 and 9-6), which shows a current cropping 
intensity of 155% for all of Gal Oya and a current paddy 
yield of 56 bu/ac for Gal Oya and Uda Wa1awe taken together. 
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Table III - 2 

PADDY PRODUCTION LEFT BlJ[K GAL OYA 
WITHOUT PROJECT 

.!!!!: Gross Sown Averase 
a Production a 

Acrease 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 1% a year as explained in the text. Since yield 
figures are nn a net harvested acreage basi~ production 
is obtained by multiplying yields by net harvested 
acreage •. The following conversion factors based on 
observed relationships have been employed: gross ham.ested 
acreage equal to 95% of gross sown aCFea~e and net harvested 
acre~e equal to 85% of ~asi3 harvested acreage. 

Although other crops are grown in the highland and homestead 
a~eas 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 
earlie&t, paddy will continue to be the sole irrj.gated 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 189% in the eighth year (at a 
rate of 8% a year)and remain constant thereafter. In addition, 
when farmers become convinced on the basis of a couple years' 

-2i 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 Risht 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-l5, Hill Report). 
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experience that adequate water is assured, they will invest 
the effort and resource~ 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 f6urthyear, they are projected to rise 
sharply thereafter, reaching a peak of 7% a year in years 
7 and 8, then tapering off gradually to 1% a yea~ again in 
the final 3 years. These rates 6f growth result in a yield 
in year 20 of 85.4 bu/ac. Production will thus increase 
from 2.840 million bushels in year 1 to 7.427 in year 20, 
an" implied annual average growth rate of 5.2% a year (see 
Table III-3).~ 

Table III - 3 

PADDY PRODUCTION LEFT BANK GAL OYA 
WITH PROJECT 

~ Irrigable Cropping Gross Average 
Paddy Intensity Sown Yield 

ac % ~ bu/ac a 

Production 

1 
2 
3 
4 
5 
6 
7 
8 

a 

(1000 bu) 

52,000 129 67,000 52.5 2,840 
52,000 129 67,000 53.0 2,867 
53,000 139 73,700 53.5 3,183 
54,000 150 81,000 54.0 3,532 
55,000 162 89,100 55.6 4,000 
56,000 175 28,000 58.4 4,622 
57,000 189 107 • .700 62.5 5,436 

to 20 57,000 189 10.7,700 66.9 to 85.4 5,818 to 7,427 
(See notea below) 

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

The ensuing incremental benefits over the 20 year period are 
substantial. Table 111-4 combines Tables III-I, 2 and 3 to 
;lndicate the incremental benefits with the projeo:t over the 

.21 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 intensity of 200% 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,~p.9-l2 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 111-3 of this paper are more reasonable. 



- 46 -

~rojected situation without the project. In terms of land 
use. 40,700 additional acres should be flown by ye~~ 7 a!i; a 
result of increased 1rrigable acreage and croPRiag intensity. 
Increased production would amount to 3 ,997,000 alm~s_t 4 mn.~llshds 
of paddy by year 20 which, valued at the world market price 
of about Rs.58.43/bu., would represeg; an incremental value 
of &&.233.5 million ($15.1 million)rV Production benefits 
are valued at -.arId prices in order to reflect the value of 
the incr~ased production to the economy as a whole in terms 
of the resources saved by not having to import the equivalen~ 
amount of rice. 

Year 

1 
2 
3 
4 
5 
6 
7 

Incremental 
Acreagea -

Cae) 

TaBle III - 4 

Incremental 
Production 

(bu 1000) 

Incremental 
Gross Benefit 

(1000 Rs) 

28~ 16,886 
611 35.701 

1,052 61,468 
1,646 96,176 
2,428 141,868 

8 to 20 

6,700 
14,000 
22,100 
31,000 
40.700 
40,700 2,778 to 3,997 162,319 to 233,545 

(Based on Tas. 111- 2 & 3) 

&Gross sown acreage Ta.IT.I-3 less gross sown acr. Ta.III-2. 

3. Evaluation of Costs: 

The projected costs to the economy of this ~roject can be 
classified into thr~e components: capital costs; operating 
and maintenance costs; and production costs. 

a. Capital Costs. 

The Left Bank Gal Oya capital costs shown below in Table 
III-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 111-5 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 

21This price is based on the 1974-78 annual average price of 
rice imported into Sri Lank~$265 per metric ton, converted 
into bushels of paddy at $1.000 - Rs.15.5 and employing a 
paddy-to-mf1led rice conversion ratio of 0.68. 
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"Extension" components of the project but include only 
50% of the costs of the "Training", "Central Support", 
and "Socio-Economic Research" components a!ld none of 
the cost of the "Master Planning and Research (Walawe)" 
component. These excluded costs, whicr. account for only 
about 15% 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), tome Uda Walawe scheme, and to other major 
irrigation schemes. 

Year 

1 
2 
3 
4 

Table III - 5 

CAPITAL COSTS. LEFT BANK GAL OYA 

Rs .1000 

59,008 
51,072 
33,402 
53,677 

5 to 20 

Dollar conversions at $1.00 - Rs.15.5. 
Sources and other explanations in text above. 

b. Operating and Mai~tenance Costs. 

In addition to capital costs, operating and maintenance 
(0 & M) ccsts, allocated to the Irrigation Department 
on a per a.:re basis, are included in tot.al economic 
costs. As reported in Part II above, the Government has 
doubled funds available for 0 & M in 1979 from Rs.30 
to Rs.60 per irrigated acre, and the Irrigation Department 
is pressing for an increase i~ this allocation to Rs.125 
per acre in 1980. It is assumed in this analysis that 
this new per acre 0 & M rate will hecome effective next 
year and be maintained throughout the project. Total 
incremental a & M costs are shown in Table III-6 below. 
They :Ire derived by multiplying tf'.e incremental Left Bank 
Gal Oya acreage attributaba~ to the pr.oject ~rom Table 
III-4) by Rs.125 per acre.lY 

lIThis approach d1ffels from that of the Hill Report. The 
latter applies the difference in per acre 0 & M expenses 
b~tw~en those estimated to prevail with and without the 
project to the in.:remental acreage. The Mission believes 
this results in an under-estimation of incremental a & M 
costs attributable to th~ project and has instead applied 
the total per acre a & M allocation to incremental acreage 
to o~ incremental a & M costs. 
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TABLE III - 6 

LEFT BANK GAL OlA, TOTAL INCREMENTAL 
OPERATING AND MAINTENANCE C03TS 

Incremental 
Acreage 

(from Ta III-4) 

Total Incremental 
O&M Costs @ Rs.125/ac. 

(1000 Rs) 

8 to 20 

6,700 
14,000 
22,100 
31,000 
40,700 
40,700 

838 
1,750 
2,762 
3,875 
5,086 
5,086 

See text for further explanation. 

c. ~roduction Costs. 

The basic source of production cost information utilized 
in this analy .... is is a study prepared by:tij~ GST.' s 
Agrarian Research and Training Institute.~ This study 
presente yields and f~rm 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 
yields 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.1Q! 

..21 
A.S. Ranatunga and W.A.T. Abeysekera, "Profitability and 
Resource Characteristics of Paddy Farming", Research Study 
No.23, Agrarian Resea%'ch and Training Institute, (Ministry 
of Agricultural Research and Development; Colombo: Dec. 

!9l,977) • 
Farm production costs were regressed against yields among 
the following districts: Hambantota, Polonnaruwa, Kegalle
Kandy, and Colombe. The estimated Gal Oya per bushel 
costs in 1978 Rupees for the major components were: 
1abor-Rs.8.86; tractor and buffalo-Rs.4.04, fertilizer
Rs.3.58; agro-chemicals-Rs.1.09; seed-Rs.0.82; and ~on
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 (.2E,.. cit., Table 9-10). 
Although these data have nJt been used here in the 
calculation of internal rates of return, partly because 
they refer to both Gal OY,1 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 -- Ra.2l.20 to Ra.24.90 -- of the 
same magnitude as that estimated from the ART! study. 
(Ra. 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.S.87 per bushel for this margin, taken from the 
Hill report (Table 9-7), is theref.ore added to Rs.23.48, 
yielding Rs.29.3S per bushel production costs. Finally, 
from the perspective of the economy as a wh~le, resources 
shoulci be valued at their opportunity costs. The costs 
of two farm inputs need to be re-priced to more 
accurately reflect their opportunity costs: fertilizer 
and labor. Fertilizer carried a SO% subsidy when the 
ART! data were collected (and still does). The 
opportunity cost or "shadow price" of farm labor, 
because of unemployment and underemployment, was 
estimated from the ARTl study to be 20% less than the 
market price. The net impact of these adjustments 
(increasing the cost of fertilizer by Ra.3.S8 per 
bushel and decreasing the cost of labor by Ra.l.77 per 
bushel) is to increase Fh~ production cost per bushel 
by Rs.l.81 to Rs.31.l6.~ This cost is employed in 
Table 111-7 below to generate total incremental 
production costs as a result of the project. 

~e Hill report figures were calculated from the'''present'' 
and "projectE':d" columns of Table 9-10 of the Hill report 
by first adjusting the data to reflect the cropping 
intensities and yields emrloyed in the present analysis, 
and then dividing the "Expenses for 3 acres" row by the 

l?LProduction"row to obtain 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 Mission decided to adjust upward (by 100%) only 
the ;rice of fertilizer. The Hill report made a downward 
shadow price adjustment of 30% for labor. The Mission 
has used an adjustment ot 20%, based on the ART! study. 
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TABLE III-1 

LEFT BANK GAL OYA, INrREMENTAL PRODUCTION COSTS 

1 
2 
3 
4 
5 
6 
7 
8 to 20 

Incremental 
Production 

(1000 bu.) 
(From Ta.III-4) 

289 
611 

1,052 
1,646 
2,428 
2,778 to 3,997 

Incremental 
Production Costa 
@ 31.l6/bu. 

(1000 Ra.) 

9,005 
19,039 
32,780 
51,282 
75,656 

".86,562 to 124,547 

See text for further explanation. 

4. Rate of Return and Sensitivity Analysis: 

Table 111-8 brings together the information from Tables 111-2 
to 111-7 ou incremental gross benefits and incremental groBs 
costs. The economic feasibility of the project will be judged 
first on the magnitude of the "internal 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 column 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.l08.562 
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 return to the economy 
yielded by the stream of benefits 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 10% employed 
for economic analysis by the Central Bank of Ceylon and with 
a 13% 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 20.6% 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 DYA I INCREMENTAL NET BENEFITS 
(Rs.I,OOO) 

!!!!: Incremental Incremental Incremental 
Gross Benefitsa Gross Costsb Net 3enefitsC 

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 

~rom last column of Table III-4, except year 20 which 
adds a salvage value of 5% of the equipment cost, or 

bRs.4.650 million. 
Sum of last columns of-Tables III-5, III-6, and III-7. 
~if£erence between first two columns. 

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

(a) maximum cropping intensity: 189% 
(b) maximum yield: 85.4 bu/ac 
(c) labor shadow price adjustment factor: 20% 
(d) c.i.f. price of rice: $265 per metric ton. (Average 1974-78). 

It is believed that th2se and other assumptions employed in 
the ''base case" analysis are realistic; in fact, many are, as 
noted in the preceding discussio~ 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 199%; (b) maximum yield of 90.6 bu/ac; 
(c) labor shadow price adjustment of 40% (suggested by World 
Bank consultant Oeepak 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 (~) and (p) are believed 
quite optimistic, theyoould possibly be achieved. The 
Bill 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-alternative" assumed the following, "pessimistic" 
parameter values: 

(a) maximum cropping intensity of 180%; 
(b) maximum yield of 75.5 bu/ac; 
(c) no labor shadow price adjustment; and 
(d) ~i.f. rice price of $230 per bushel. 

Thi£ alternative yields a rate of return of 13%, 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 modification resulted 
to 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 taese other irrigation areas. 

5. 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 a.cres 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 adde1 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 
$J:39. Some~t 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.laI 

The population of all existing major irrigation schemes, 
including Uda Walawe, has been estimated at about 300,000 
families or 1.8 milli~n 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 be settled in the 
Accelerated Mahaweli Basin Develop~ent Scheme. which is 
also intended to benefit from the experience of this 
Project, the cost per family drops to $44 and the cost per 
beneficiary to $7. 

6. Need fo~ Concessional Resources: 

The Summary and Recommendations section of this paper (Part I) 
requests $3.0 million in Grant funds to permit grant funding 
of all techl1ical 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 8% real GNP growth in 19.78, per capita income is 
still only aboUt $170), its iu':reasing l-alance of payments 
deficit on cur~ent account, and the impressive social and 
economic efforts it is making and has already achieved. These 
considerations are discussed fully in the ~ission's FY 1981 
Country Development Strategy Statement and more recently i~ 
the World Bank Aide Mel1'Oire, "Sri Lanka Aid Requirements in 
1979 and 1980", presented to the Sri Lanka Aid Group Meeting 
in Paris, May 31 - June 1, 1972. The latter document projects, 
as a result of a number of f~ctors, 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 fr0m $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 implications for future debt burden and the continuing 
ne~;d for as concessional assistance as possible cannot be 
ignored. 

~e total cost figure for this calculation is adjusted upward 
to include all elements of the project with the exclusion of 
the Uda W8lawe Mas·ter Planning component ($0.88 million). 
The total costs employed for calculations tn the. following 
paragraph are for the entire project ($18.34 millionl. 
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D. Sgda! Samrdticu Apalysis ' 

"Out of the community of :tnterests thus engendered 
throughout the district arose another curious practice 
which still prevails in lIome parts. For the care of 
the fences and water-cOUl'ses entrusted 'by sections to 
every field servant tnterested :tn the crop, and to 
secure their faithful performan:e of this duty, it is 
cuatomary for the villagers to elect one of thenaelves 
as an overseer, with power to :tnspect every portion of 
the work, and by common consent to inflict corporal 
punisbment in case of neglect, the delinqu~nt being 
conpelled at the division of the harvest to pay to this 
functionary a proportion of his own share as remuneration 
for his trouble in whipping him." (Sir Emerson Tenenets 
Ceylon, Vol. II) 

1. Beneficiades - 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. ;Cn the long-run it will have the 
effect of increasing agriculturd production, raising farm and 
non-farm incomes, and improving living standards for many 
people. 

Those benefitting directly 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 irrigation system 
for their livelihood. They include people of all economic 
levels from poor farmers and laborers to relatively well-to-do 
farme~s. In fact it is anticipated that th~ relatively poorer 
families at the tail ends of field channels and of the system 
as a whole, who currently receive little or nc 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 :tn 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 
gov&rnment 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 ~ervices 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 De the country of Sri Lanka as a whole. 
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2. Farmers .s Beneficiaries: 

Potentially. tlla 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 proj ect. Of these, 7500 
families were formerly landless families that were setdea" 
in the area by the GSL when the first Gal Oya Irrigation 
Sc:hce was implemented in tlie 1950·s. Some of these 
colonists were Sinhalese Buddliists 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 
assessing 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 
ViI Vidane by the Sinhalese and the Vatta Vidane by the Tamil 
speaking populace. The socio-economic 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 tank), the 
middle, or the end of the system (the tailor zone near the 
coast). These patterns are also determined by ethnic
religious affiliation, i.e. whether the farmers are members 
of the S1nhal~~e, Muslims (Tamil-speaking), or Hindu (Tamil
speaking) communities. Water Management Zones 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 ~ater 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 mana and yala seasons. 
There is strong evidence that their yields are 
correspondingly reduced. There are other farmers 
particularly those at the tail end of the field channel 
who r .. ceive inadequate amounts of irrigation water 
during the yata because of the uneven distribution 
system or cecause other farmers are negligent in 
maintaining their field channels thereby blocking the 
flow of water. Traditionally these types of problems 
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ware dealt with oy the Val (or Vatta) Vid4ne. It 
sbouldbe noted that the Vel or Vatta Vidane was 
elected oy bis peers and Us authority was 
sanctioned by the govftrmnent and recognized within 
the community. He could thus effectively arbitrate 
water disputes and even boundry disputes. For 
political reasons, however, the role of the Vel 
(or Vatta, Vidane was abolished in the 1960'a. In 
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 Deen 
recognized or accepted by most farmers and the 
Sinhalese communities now lack any distinct or 
effective authority to maintain the irrigation system 
within their tracts. The result has been that 
irrigation is largely unregulated or uncontrolled in 
many Sinhalese tracts. 

b. The Middle-of-the-System Zone. Water distribution in 
the middle of-the-system zone is complex. Some 
farmers recebe inadequate suppUes of irrigation 
Water for the yala-crop. Others receive an excess 
of water due to insufficient drainage facilities or 
because of the poor placement of field channels. 
The same social organization problems noted abowe 
for the Sinhalese communities located in the top-of
the-system zone is to be in the middle-of-the-system 
zone among the relatively few Sinhalese living in 
this zone. 

However, on the basis of field investigations the 
situation clearly is quite different among the Tamil
speaking Muslims and the Tamil-speaking Hindu 
communities 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
loclting 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 'cole of the Vatta- V1dane 
has been officially abolished, it is evident that tae 
men who were Vatta Vidanes continue to be recogni-zed 
not only as leaders in regulating the local irrigation 
systems, out also in arbitrating land and ooundry 
proBlems. The result is a relative high degree of 
order in maintaining the usage of the available 
irrigation water. 
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c:. Tha Lower-End-of-tb-System Zone. The worst water 
management problems in the Gal Oya Scheme are found 
at the end-of-the-system zone. Some farmers receive 
no irrigation water whatsoever 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. In the coastal 
Attalachenai-Akkaraipatu area of Amparai District, 
inadequate planning for the original Gal Oya has 
result~d in some 10,000 acres being permanant17 inundated, 
and an additional 5000 acres being under water much of 
the time. Most of the villages in this zone are 
:tnhabited by Tamil-speaking Muslims and Hindus. Their 
8ocio-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 Co farmers to discipline 
themselves. 

3. Anticipated Impact of the Project on Farm Families: 

In order to benefit the farm families in the !lystem by improvina 
their quality of life, implementation of the Gal Oya Water 
Management Project will have to result in increased agricultural 
production and therefore increased 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 
social organization of irrigation at the local level, cannot 
achieve the protect 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 '-rater 
distribution and use enforcement, including sanctions. Wh1+e 
long-range socio-economic effects of the project are likely 
to be positive for all of the rlClc:to-economic groups, and 
particularly for the poorer farm~~a in the tail-end zone and the 
tail-ends of channeL; within all three zones, there will be 
some short-range disruptions. 
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a. Increaaed 'Ajr:1ctilturalProduct'ton. Phystcal modernization 
of the Gal Oya Irrigation System, improved management, and 
creation of an effective socto-economtc organization of 
irrigation at the local level will have the effect of 
providig water to farmers throughout the system with 
adequate and reliable sour~es 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 Yala seasons. At present the total 
acreage planted on the Ltft Bank during the Yala season 
is about 15, 000 acres. It is estimated that this pr"j ec;t 
,~_~c,rease .. 1;he._t:otal_~c.r~&e_cult1vate4.-in th~ __ 
:i~J..a seas-cm=' 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 extendon services will 
provide f.or the more effective use of fertilizer and of 
pesticides. It is also anticipated that improvements 
will be made in agricultural credit and marketing 
systems. (See Part III-C, Economic Analy~is). 

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 institutional 
improvement that will lead to increased agricultural 
production is 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 organizations of farmers into either informal 8B 

formal organizations with or without legal status will in 
many instances contri!lute to a long rangt beneficial 
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tmpact of t~ program. In addition to instituting a 
collaDorattva·mechantsm for distribution of water 
_OI1g farmers, and the operation, maintenance and 
reflafltl1tation of "the deUvery system, their own 
brtgatiOl1 organtzat:tons cm effectively serve as the 
cOlllllUD.:tcat:l:on l:tnk Detween the farmer and the 
Irrigation and Agrarian Service Departments as well 
as otDar government agencies. Since disputes inevitably 
occur among fanus over vater, these farmer organizations 
can serve as the forum and me.cflan1sm for reso1v1ng 
disputes and preventing anticipated confrontations. 

~. Increased Demand . for taIlor. Increa \d agricultural 
production throughout the Gal Oya System will result 
in a concOllllDi:tant increased demand for farm labor. 
'I.'h:ts- wtll not only Denefit tho" who work full-tme 
as 1aborus, but al~o those small farmers and members 
of their famtlies (particularly the womcn.l who work 
as laborers part-time to supplement their incomes. 
'I.'h:ts impact, will b~ felt less strongly among the 
Sinhalese colonists who aheady rely on mutual aid for 
their 1aDor needs, tfum it will among the TamU-speaking 
farmers who hire labor. 

d. !mproved Positions ofSma11tandho1ders. Due primarily 
to water shortages during the Ya1a season at the lower 
end of the system, wealthier fumers have been able to 
expand their holdings by Decoming mortsagees to small 
landholders. Although "colonists" are not allowed to 
sell their land they eventuatly lose the use of their 
land to the wealthy farmers to wham they are indebted. 
The increased production and income of the small land
holders from harvesting a Yala crop will permit more of 
them to retain use of their land. 

e. !mproved Dr1nk:lngand Househo!d Water. In the Gal Oya 
area the irrigation system is the major source of water 
for domutic purposes including dr1nk:1ng, aathing, 
coo~, 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 tIlese areas 
through more efficient water management at the head of 
the system will Dring an improvement in their living_ 
conditions. Tflere are c~rtain health risks in drink.1lig 
canal water. so an attempt will be made to identify, 
through a domestic water master plan, alternate sources 
of potab1tt water that can De developed. 
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t" WOIIen:tn Development. stnIialese and Tamtl-speai:ing 
H:bJ.du women participate actively 111 the. transplant4ng, 
WHdtng, and tbesh:tng of paddy. and the importance. 
at thetr contributton wtllincre.ase as agricultural 
productton ta· augmented. This is not the case with 
Muslim vomen Secause.· tlie; tradition of purdah restricts 
VOlDen more or lesS' to household affairs" All fam 
VOIIIen vtll Denefit hom the- ratstng of mcomes as 
production is' tnc:reased, pe.rmttttng house improvements 
and purchas~ of consum~r goods such as radios, sewing 
machtnes. vater pumps, cooking utensils and various 
laSor savtng daviees. All t arm women also will have 
householci tasb made easier l'Jy the- inereased availabillty 
of domestic vater. 

g. " "Reduced Water Use 'a-e ·Head..;.ol..;.ehe ·System. Etruitable 
distrihution of water as part of the project will mean 
tBat some farmers at the- head of the system, who now 
use more vater tfian they need, rlll have their supply 
of water reduced. For them, this restratnt will be a 
dtsruption whicn is proDacly mostly psychological as 
tliey are forced to make more efficient on-farm use of 
trrigation vater. Any resistance on their part should 
dtsappear as they Become assured that more efficient 
use of lesS' water rlll nllt only not increase their 
production and 111comes- Dut should, through more careful 
practices, tncrease their returns. 

4." Anticipated 'Impact of the'Project on Management Personnel: 

Modernization and 4eorganization of the Gal Oya Irrigation 
System as part of the Water Management Project will bring 
varied DenefitS' to a vtde range of personnel tnvolved 111 
this effort. Numerous adm:tntstrative positions will be 
ereated and personnel will oe hired to fill them. Technicians 
are Doth sfd:lled and unsktlled laDorers will be needed for 
the planntng, construction. and operational aspects of the 
project. Some. of theseppersonnel wtll receive the Df'.nefits 
of spe.ctal tratntng programs· Doth tn Sri Lanka and overseas. 

5 •• ~tictpated'Spread'Effects: 

Implementation of the original Gal Oya. Scheme in the early 
I!l5Q"s produced vast socio-econom±c changes in the area. 
Tlie prevtous> isolation of the population diminished as roads 
were cut througR. tlie. forested tnterior and towns such as 
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Amp_rat grew rapidly. With the ne\.'ly developed 
agd:c:ultural aase there arose a demand for a w:tde 
rqe- of goods and services. As farmers increased 
~ - _.Jthe1r productiun and their 
incomes, they began to purchase more fam goods 
(ferttllier, pestic:tdes, tools, and so forthl; farm 
equipment (notaSly tractorsl; and consumer goods 
Ctnclud:tng some lux~ry goods such as radios and 
sewing machtnesl. Today market centers such as 
Amparat have many vel.l-etocked stores, tractorssllow
rooms and service centers, In addition, one finds 
many sctiools, hospitals. and ot.her social services' 
facilities· functioning in the "area. 

me reorgatltzation and moderniza.tion of the Gal Oya 
vater management system will have the effect of not 
only continuing this process of 90cio-economic develop
ment Dut also of accelerattng it. As a result, a 
large numBer of people :tn the entire region will 
expertence direct and indirect benefits. (For further 
1:nformattou see Annex 10, Socia-Economic Patterns in 
the Gll Oya Regionl. 
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E. Environmental Concerns 

In general terms, the project's Initial Environmental Examina~ion 
(lEE) 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 is further substantiated by additional 
material provided below and by the "Environmental Soundness" 
analYSis p~ovided in Chapter 9 of the CHlM Hill Feasibility 
Report (See Annex 5 of this Paper). The analysis compares the 
project area with Mahaweli Ganga, analyses the previous environ
mental assessm~nt of Stage II of the Mahaweli Ganga (Weatherly 
Report of 1977) and generally indicates the environmental impact 
of this project would be more positive than irrigation resettlement 
activities in ~awe1i. This analysis concludes that the project 
"can only have positive impacts over what is now occuring". 

The proj~ct is directed at improved operations and maintenance of 
the Gal Oya irrigation system, training, extension, master 
planning and field l'esearch, 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 projact area and in other parts of the 
country. The following relevant and specific issues were focussed 
upon in the final environmental analysiS and were taken in part 
from the CHlM 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 ~~ter. 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 ~stem. As a further counterba1ance,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 w:f.11 be no major expected population density increases 
related to the project. The project will, however, decrease 
the risk of water-borne gastro-intestina1 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. kisk of Pest1c1da Re~1due 

Because of an anticipated increase in the use of agro
chemicals, this may hav~ a slightly adverse c~nsequenc. 
on the project. ~ offsetting factor would be reduction 
in water levels and consequent reduction of transmiasion 
of pesticides by water flow, with increased reliability 
of water availability. 

4. Soil Loss through Erosion 

This proj ect lTill, in fact, reduce soil loss through 
erosion due tl more proper water applications and lower 
incidence of ~arge 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 f~imal~ 

The effect, if any, may be slightly negative due to , 
increased agricultural inteusification. However, because 
little or no agricultural land will actual '.y be diverted 
trom natural uses, the impact will be only slight. 

7. Energy Lo~ses 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. Change~ in Stream Flows 

There will be no impact since the project anticipates no 
maj or change~l. The timing in canal flow levels will be 
changed, howllver. 
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PAR'!' IV. FIlWICIAL ANALYSIS AND PLA..~ 

A. FINANCIAL PLAN: 

Tabl.. 1 and 2 contain the S~ Cost Estimate and 
Financial Plan and the Projection of Expenditur •• by Fiscal Year 
for this p~opo.ed project. These tables were developed j~intly 
by OSAID with representatives of the Irrigation Department using 
the CB2M Bill Report as a basis. They show total Government of 
Sri Lanka (GSL) inputs of $8.54 million in local currency equiva
lent.1 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' 27' 
2 30' 21\ 26' 
3 16' 19' 18' 
4 17\ 43' 29' 

Total iO'Oi IOoi" ~ - - -
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 discussed in Part III of this pa.per, 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 pDOject and for socio-economic 
water management research. The Mission anticipates disbursements of 
these funds as shown below: 

Year 

1 
2 
3 
4 

TA DISBURSEMENTS 
(OS $ 000) 

Amount 

790 
800 
930 
480 

1'0talt3,000 
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Th. grant elemont ot this project shall be disburs.d prtm.%ily 
thru Pirect Letters of COIIIIIlit:ment (L/Cc::ams) to the technical .. sist
anc. Contractor(s). Siuce the Mi.sion plans to provide source/origin 
o~ Code 941 plus Sri Lanka for the loan, it may be possible to acquire 
soma commodities such as cement and reintorcing steel in India and 
thereby greatly reduce transportation charges. Such procureaent 
would be made mainly via bank L/Caams. Procurement of 0'. S. manu
factured materials and equipment will be done primarily thru Direct 
L/COIlIIDS 4;0 the various suppliers. 

Participants, to include policy makers and otticials from the 
GSL Ministries going to the U.S. and third countries for observational 
training, wUl be processed and paid directly by the Mission. Other 
toreign training requirements, both long and sliort-term, will be 
provided in the host country contract (5) • The "other cost" component 
of the foreign exchange element will be disbursed primarily via 
Disbursing Authorizations CC.A.' s) issued to the Mission. 

B. FINANCIAL ANALYSIS : 

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 CB2M Hill Report (Annex 5, 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 lett bank of ~e Gal Oya. 

&) 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 ot 55.6 and 72.3 bushels per acre 
are used. 

The CB2M 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 relllaining stable. During the past !£ years the farm gate 
price of paddy in Sri Lanka has fluctuated dramatically but overall 
has increased at an implied qrowth rate ot 11.6 percent per year. 
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A8 shown on Tabl. 3, the annual return to the farmer i. proj.ct.d 
to incr •• ~. 16 pe~c.nt by year 5 and 8S p.rcent by year 10 (uaing 
year 1 •• baa. y.ar). Thi. growth r •• ult •• ol.ly fDam high.r cropping 
inten.iti •• and gre.t.r yields p.r .cr., and, .lthough it ••• ume. high.r 
oper.ting co.t., it ienor •• pot.ntial incr ..... in the pric. r.c.iV&d 
for paddy. 

Th. impact of incr..... in paddy pric.s may be illustr.ted as 
follows: 

Production Value 
Increase 

3' 
5' 

10' 

Return to Farmer 
Year 5 Year 10 

$200 
$213 
$244 

$323 
$343 
$390 

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

a1 Percent docrease in projected production allowable 
to maintain current cash flows: Yr.!5, 4'; Yr.10, 14'. 

b) P.rcent increase in projected expenses allowable to 
maintain current cash flows: Yr.5, 6'; Yr.10, 21'. 

c1 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 obtained 
fram 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 ($1.55)~ Use of this cost produces 
net income to the farmer as follows: 

Year 

1 
5 

10 

Nelt Income 

$161 
$213 
$324 

T.be above income fiqures are in all cases, slightly higher 
than those shown in Table 3, partly because they assume constant per 
bushel costs and retllrnS. The projected costs included in Table 3 
have been grossed up in accordance "doth the rates of inflation 
implied 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 
Economic Analysis uses transportation t marketing and !DUling costs 
from CB2M Hill report. 
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2. BCDGZ'1' ANALYSIS. 

!be moat current avaiJ,hle ~udget figur •• for tha ~ig.t10n 
Depa..-t:lpent, the primary impl.-nting Agency undeJ;' this proj.ct, are 
aMwn On Tallle 4. As this table U1Uatratea, upectationa are ~t 
operations for 1979 will Gc •• d 1977 levela by $20.6.milUon OJ;' 374'. 
The following schadul. duIonstratea that most Of tbase incr .... s are 
i';' .oc:1ated with capital. or project act1vitiesl not current or adminis· 
trative functions. 

OPERATING LEVELS 
CI1.S.$ OOOl 

!?tPenditures 

Current Cap1.ul 
(Admin. ) CProjec-d.) ~ 

1977 - Amount 2,128 3,377 5,505 
Percent of Total 39' 61\ 100' 

1978 - ADaount 2,312 9,505 11,817 
Percent of Total 20' 80' 100' 

1979 - Amount 5,779 20,336 26,115 
i=ercent of Totd 22" 78' 100' 

All Years - lJnOunt 10,219 33,218 43,437 
Percent of Total 24' 76' 100' 

Althougn current expenditures increased from $2.1 ~lion in 1977 
to $5.8 million in 19.79, proj ect costs increased ~.e than sao' 
($3.4 to $20 • .3 lI1llUonl during the same. period. 

The 1979 budget provides for the Irrigation Depa~t's 
involvem3nt in 81 p~ojects relating to gravity irrigation ~rks, 1 
lift irrigation scheme and 7 drainage ·and recl~tion projects. In 
addition, app:o:oval ~s been granted for work on 74 C./ther pl:ojects, 
subject to the availability of funds. Projects funded in i9.7~ 
range ill size frOZll $2.9. JIlillion to less than $10,000. 

The implementation of this proposed project ~l have ~ 
~ignificant impact on the Irrigation Department's level of operations. 
The annual project inputs proposed herein, expressed as a percentage 
of tU Dep~t's 1979 Budget ara as follows; Year 1, 19'1 Year 2, 
19" Year 3, 12'; and, Year 4, 20'. As shown in the table. .above, 
draatatic budget increases occurred in both 1978 and 1919.. During 
this period the department has experienced and is uperiencin9 the 
normal problems assoctated with 1arg'e increases in operational levels. 
It is fortuitous. that these incre.ase~ occurred prior to imp1eJDentation 
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of this propos.d proj.ct. '!!lese prior incr •••• " are providing the 
c5epart1Mnt valuable .xperienc. in proj~ct 1mplerllentation which can 
be appli.d to the AID project. Th.refore, this proj.ct should ~lOt 
impos. an unr.alistic burden on the Irrigation ~epartment. 
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Table 1 

81H1l1l1' ClOST ISTIHATI: NIl) PI1WICIAL PLMI 
( us $ 0001 

aOURe!: .11;1 GBL 
GlIAR'f TOTAL LC 

hChnical Aa.t.t:ance a,no a,"o 2.450 

c-.uu •• 4,170 4,170 2,080 6,250 

'!'rainl.., 700 700 230 '30 

Pareonnel 1,540 1,540 

other Coat. ~30 '~80 sui 2,470 2,t.., . 

CoIlUnllencia. I InflaUOII 1,700 270 1,"0 ~,220 4,190 

',8do i,MO 9,800 8,540 11,340 
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TABLB 2 

MATER IIADGI!MENT PROJ!:C'l' 
l'IIOJBCTIOH or EXPENDITlIIIE BY nAR 

{liS • 000) 

OUTPUTS Yr. 1 tr.2 Yr. ] Yr. 4 LIra or PIIOJIICT 
GaL AID GSL AID GSL AID GSL aID GSL AID 

~.rnt •• tton, Pl.nntng 
an4 M •••• rch (G.1 ay.) 190 1,120 1,030 1,470 940 630 2,280 680 5,140 4.600 

'l'r.tntnlJ 200 500 170 350 100 420 60 130 530 1,400 

Ma.t.r PlannlDg .n4 
~ •••• roh 'W.l.v.) 110 200 190 120 150 60 30 80. 420 460 

cantral lupport 10 210 20 130 10 120 20 60 60 520 

Boot'-Boo~lo ..... roh 20 190 20 1"10 ao ISO 10 160 70 .700 

Eat.n.ton 20 100 30 50 30 20 100 150 

Contintenct.. I; Infl.tion 240 580 340 "'0 410 160 1,230 590 2,220 1.970 

'l'o~1. 1.430 3.600 1.800 2,930 1.660 1,570 3,650 1,700 8.540 9,800 

*This output for the construction aspects of the Left Bank Major Canal Systems will be undertaken 
by the Department of Irrigation through Force Account procedures (Departmental staff and administrative arrangements), 



y 
Gross Value of Production 

Less Expensesl 
Land Preparation 

y 
Seeding 

Fertilizer,Weed & Pest 
y 

Control 
Harvesting,Transport & Water 

y 
Charg~, 

Interest -
Total Expenses 

Return to FaZ'ller 
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AVERAGE FARM PROFITABILITY 
3 - ACRE FARM 

Present Yr.l Yr.5 

• 475 $ 475 $ 632 

$ 65 $ 65 $ 82 

35 35 48 

69 69 133 

122 122 151 
28 28 -37 

$ 319 $ 319 $ 451 

$ 156 $ 156 $ 181 

£"r.lO 

$ 958 

$ 95 

70 

241 

203 
55 

$ 664 

$ 294 
~==au::a=z:z==== ,"~======= __ ~caa ...... ~===-I 

Assvmpt:ions: 
!I Assumes cropping intensities by 

year as follows: 1.29 1.29 
Assumes bU per acre as follows: 52.5 52.5 

Y Assumes annual increases of $.52 acre/yr./Cropping intensity 
1( Assumes annual increases of $3.02/Acre/yr./Cropping intensity 
4/ Assumes annual increases of $1.04/Acre/yr.Cropping intensity 
~ Based on a loan of 75\ of production cost6 at 12\/Year. 

1.62 
55.6 

1.89 
72.3 

TAaLE l 
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TABU « 
IUlGATlOH DEl'Allna:HT IIUDGIT 

FISCAL tEAll8 1977 (ACnJAL). 1978 AND 1979 (BUDGETED) 
. (US • 0(0) 

GENERAL ADMINISTkATIOH , STAFF SElVICES- PIOGlAM (1) 
Curreot Expenditurea, 

Ad.io. Finance and Geoeral larvicea 
Planoiol, Deaiso, Raaaarch an4 Cooaultancy 

Cepit.l Expandituraa, 
Conat. , Improva .. nta to Bu1ldinaa 
Purchaae Furn1tura. Equipment' Vahiclaa 
lnveatisatiooa , Conaultaocy 

Total - Prosr .. (1) 

CONSTRUCTION , DEVELOPMENT or IRRIGATION AND DRAlNAGI WORD - PaOGIWI (2) 
Current Expendttureol 

Suparviaion of Conatructioo , Maintenance 
~a1ntananca of Grav1~y Irri.ation Wor .. 
Maintenanca of Lift Irr1aatioQ Work. 
Halntananca of Drainasa Sch~a 
Haintananc. of Departmental lIuildlna. 

Capital Expanditureal 

TOTAL IUDOlf 

Addition. , raprov ... ota to lIo1l4in.a 
Conatructioo , Iaprove~nta to Gravity lrri.atiau Wotke 
Lift Irri.atiau Worka 
DraiDase , aaclamatl00 Worka 
Purcbaa. of Vahiclaa ,Hacl1nary , ru~ure 

Total - Proar.. (2) 

PDC!NTAC! INCUAS! (J977 tASI 'lEd) 

Actual 
1977 

$ 102 
473 

35 
46 
74 

$ 730 

lIudaet 
1978 

$ 149 
469 

39 
136 
174 

$ 967 

, 221 
657 

97 
162 
II 

$1.150 

.... --------------------------~ .. 
$ 172 

1.119 
197 
65 

320 
1.773 

123 
750 
256 

$4,775 

$ 203 
1,223 

208 
60 

6,870 
13 

2,085 
188 

$1.56& 
2.846 

227 
195 
67 

78 
1!!.442 

12 
]05 
227 

----,.-----------=- --
n,50S $ 11,817 $26,115 ---.-"'.,._.------------

0% lISi 374% ------_ .. -----
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PART V IMPLEMENTATION PLAN 

A. Implementation Schedule: 

The Implementation Schedule for this project is p~esented 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 requp.sted that· the arrival 
of expatriate Technical Assistance be expedited so that the consul
tauts can arrive sarly next year. Therefore, expressions of 
interest will be sought so a short list can be obtained and the 
process expedited for Ccnsultant selection enabling the contract to 
be signed by mid-February, 1980. The consultants would then arrive 
in April. It is anticipated that the consultancy sslection 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 construction and other equ~.pment for the proj ect. An equipment 
specialist is expected to arrive after the Agreement is signed to 
assist the Implementing Agency and Mission in final selec;ion 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 modernization 
work should actually begin from 8 to 12 months earlier than it would 
if the consultant team were to make initial equipmentsele~tion. 
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 rehabilittation and moder
nization plans, training, initiating the farmer/water user organi
zations, the Master Pldns~ .ocio-economic and On-Farm Water 
Management ~esearch. 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 Nill 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: 

Aa azplained in the Administrative Feasibility Section (III-B), the 
Irrigation Department will have the p~~~ project implementation 
responsibility. A special Central Support Office will be responsible 
lor much of the implementation of the project and will facilitate 
other asp~cts. A Project Field Office will implement the project in 
Gal Oya and a small office will conduct the research and planning at 
Walawe. A s~nior level Ste~ring Committee at the national level will 
provide overall policy direction, coordination aS6istance and will 
monitor p~oject jmplementation through semi-annual reviews. At the 
field operations level, a special Project Coordinating Committee 
chaired by the Government Agent with representativ~s from the related 
support departments, will monitor and provide overall policy and 
operations direction to facilitate implementation in Gal Oya. 

D. us AID 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 af 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 to assist the Water Management Specialist. Two other 
Mission Direct Hire engineers are also being assigned to Sri Lanka 
and should be on-board by the time the project is started. They will 
be able to provide additional t~chnical 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. Technir.al 
Assistance Consultant and the Government on the difficult issue of 
farmer/water user organizat~.on and related socia/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 faraer organization models to be used in Gal Oya, Uda 
Walawe and elsewhere. 
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IKPLEHENTATION SCHEDULE 

"lEY" BENCHKAlUCS 

Action 

1. Loan/Grant Authorization 

2. Proj ect Agreement Signed 

3. Expressions of Interest 
submitted for completing 
short list 

4. REPs for TA Consultants Issued 

5. CBD Notice for commodities 
published 

6. Initial Conditions Precedent met 

7. IFBs for Equipment and 
Commodities issued 

8. ''Model'' or Test Irrigation 
organizations defined 

9. Closing Date for TA proposals 

10. Aerial Photo Maps completed 

11. Consultant Contractor selection 
made 

12. Bid closing 'date for eq"ipment 

13. Cont.:acts awarded for equipment 

14. TA Consultancy contract 
negotiated and signed 

15. Initial consultants arrive 

16. Work begins on Research Master 
Plans and Rehab Plans 

17. Pilot Farmer Organizations 
formed in various levels and 
tracts of left bank 

Responsibility 

AID/W 

USAID/GSL 

AID/W 

USAID/GSL/AID:W 

USAID 

GSL 

US .... ID/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 
m 

Aug. 1, 1979 

Aug. 31, 1979 

Sept. 15, 1979 

Oct. 15, 1979 

Oct. 15, 1979 

Nov. 15, 1979 

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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Action Responsibility 

18" 

19. 

Training begins at Ga1gamuwa GSL/Con8u1tants 
and Participant Training begins 
Life of Project a~d fi~st 
aCnuDI work plans prepared 
by consultant 

20. Initial Heavy Equipment 
arrives 

USAID/ AID: W 

21. Initial Left Bank Modernizat- GSL/Consultants 
ion Rehabilitation Plans 
Available 

22. Annual Project Impact Assess- GSL/Consultants/ 
mant Review held in Amparai and USAID 
implementation plans updated 

2:::. Modernization of Left Bank 
begins 

24. Initial Overseas Training 
com~leted 

25. Courses for Irrigation 
Extension W9rkers begin 

26. All Equip. Maintenance 
Shops in Gal Oya are fully 
operaticnel. 

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

28. Annual Project Impact AsSElSS
ment Review held in Amparai 
and implementation plans 
updated 

29. Draft Master Plans for 
Systems completed 

30. In-Depth mid-project status 
evaluation 

31. Annual Project Impact Assess
ment Review held in Amparai 
and :lmp1emeotation plans 
updated 

GSL/Consultants 

GSL/Consultants 

GSL/C;onsultants 

GSL/Coneu1tants 

GSL/Consu1tants 

GSL/Consultant/ 
USAID 

GSL/Consuitants 

USAID/GSL/AID:W 

GSL/Consultant/ 
USAID 

Approx.Date 
N" ... T 

July 1, 1980 

July 15, 1980 

AU§J. 15, 1980 

May 1, 1980 

Sept. 15, 1980 

Sept. 30, 1980 

Dec. 15, 1980 

Jan. 15, 1981 

Mar. 1, 1981 

Mar. 1, 1981 

.Sept. 15, 1981 

Mar. 1, 1982 

April 1, 1982 

Sept. 15, 1982 
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Action Res20nsibilitt ~2rox.Date 

32. USAID/AID:W/GSL 
!!i!: 

All equirment for Project Nov. 1, 1982 
i. in place and operational 

33. Replicable Project Activities GSL Jan 1, 1983 
begin operation in other. 
arem of Sri Lanka 

34. All Training activities GSL/Consu1tants Jan 1, 1983 
underway 

J5. All irrigation organizat- GSL April 1, 1984 
ations operational 

36. Annual Project Impact Assess- GSL/Consu1tants/USAID Sept. 15, 1983 
mant Review held in Amparai 
and implemeutation plans up-
dated 

37. Water Management Project GSL/Consu1tants/AID:W April 1, 1984 
officially concludes 
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VI. EVALUATION PLAN 

Pollowing the maj or completion of tlla Gal O}ta Irrigation Development 
Scheme (primary Infrastructure and Supporting Services) in 1952, the 
Government of Sri Lanka through the Gal Oya Development Auth~rity 
conducted annual Project Appraisals and issued annual reports. With 
the AID-assisted modernization of th .. project area, the Government of 
Sri Lania throug~ the Amparai District Government Agent·s effice and 
the Irrigation Department will re-institute an annual in-depth status 
appraisal/ assessment of the proj ect, primarily fOCUSing on the impact 
status of the project on the beneficiaries (predominantly the rural 
poor) and the. projects· effect on the. economic and social development 
within. the. District. Representatives from the. involved <i£partments 
within the Ministry for Lands and Land Development, as well as AID, 
vill participate in tlla- annual on-site Appraisal Reviews. 

Additionally, the Agrarian Research and Training Institute with USAID 
particip~tion will conduct a semi-dUnual evaluation and initiate other 
reviews of tne. direct and indirect impacts of project components as well 
as conduct additional water management studies. These sUpplementary and 
complementary reviews will De conducted for such specific project 
components as: implementation in Gal Oja, education and training (both 
applying to farmers, farmer organizations, and technicians); extension 
activities, ~entral support elements, and social research. Additional 
studies will be conducted either by ART! 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 proj ect 's independent 
viability and status for replication, will provide guidance for any 
modifications during the last two years of the project ~o more -
effectively meet project objectives. Also, this evaluation should prorld; 

-usetill 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 Government 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 Commitment 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 per~on(s) ~n th~ Office of the Director ~f 
External Resources Department who will act as the representa
tive(s) of the Government of Sri Lanka and of the Irrigation 
Department (Implementin~ Agency), along with a specimen signa-
~~re of each such person. 

3. Evidence that adequate GSL budgetary resources are bei~ng 
made available for 1980 and assurance that further budgets 
for 1981-84 will prwide 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. Evidence will include 
assurances 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. Evidence that the Govermnellt 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. For Technical Assistance: 

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

2. For Commodity P~ccurement: 

Prior to the first disbursement or issuance of the first 
disbursing authorization for a procurement bid award or 
selection of a bides), which must be acceptable to AID, 
an approved Invitation for Bid (IFB) shall be submitted 
by the Government. 

1. 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 Government which describes 
the research monitoring and evaluation plans and timetables; 
approves the staffing requirements; and appoints a senior 
research officer to head the unit. 

4. 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 is 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 institutional 
changes as may facilitate the development, operation and 
future viability of these farmer irrigation organizations. 
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2. TIle 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. 

3. The Gov~rnment recognizes that improved maintenance of existing 
irrigation systems in the country is of great importance and 
covenants to: 

a. Provide maintenance funding as certified necessary by 
the irr.igation technicians in operating and maintaining 
the systems. 

b. Provide sanctions in the law for unlawful diversions 
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 ar2 rebuilt 
under this project. 

4. The Government covenants that it will execute the plan for the 
provision (f complementary activities required for increased 
proouctive and remunerative agriculture in the Gal Oya irriga
tion sch~~e as stated in Section A.6 above. The Mission will 
also include in Implementation Letter No. 1 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 facilities, and 
that the plan will include target, schedules~ and base line 
data in sufficient detail for project evaluation purposes. 

5. The Government covenants to continue its policy of allocating 
reservoir water among the three Gal Oya systems (Left, River 
and Right) proportioned to their irrigable (asswedumized) 
acreages. 
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UNITED STAnS OF AMEI\ICA 

AGENCY FOR INTERNATIONAL DEVELOPMENT 
A ........ Em..,. Celom., Sri Lub. 

June 25, 1979. 

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

I, John R. Eriksson, the Acting DirectClr of the Agency 
for International Development in Sri Lanka, having taken 
tntc 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 
a8 the technical assiatance 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 ~roject Paper and is 
subject to the conditions imposed therein. 

~@.~ 
Director (Acting) 
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,.&I:& .. e .01 ... &100 ,....-... fo,. ..... ".'''' 
ot _uac ... _,a - •• "U .. bl • ..-v •• '" ...... 11 __ .... 00' 
" ".!!c icC he. Cli. It ,,".ta-.c. Ie t_ 
UIIi , .. 1_ 01 ..., c-M1&y ,_ .... n. 1D .... ---'i., Uk .. , .. M I_ .... 1 .. __ I. 
_CMU •• \M u.. tao ftealU ... ,....MCU .... 
.... ci&y a.-e ..... tt_ ............. ~ttat .... 
likel, ... _ ..... uaa1al I.,uy .. 0.1. ,eM"",, 
•• t.IIe _ •• 1ao11o .. - -..u.. ~1tr7 

I. ratllDIS CJlIft!lA ro. '!I!JEC'I' 
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A special Congressional Notification will 
be provided. 

Y~. &s prov1de~ in the Project Paper • 

No furt~er legislative action i8 required. 

Yes, see Annex 5 

Yes 

No 

No 

<me of t1!~jorQ'§1~c;.t;be •. of llr01e.ct 18 
to esta6~is~~~1~_irrigation &ssociations. 

Not AppUcable 

Are meeting requirement of Sec 110 a. 

No 

Yes 

Not Appltca&le 

1: ""''''' l .. h.uce ',,'eet liritaria Ca} Tfie. rural poor Caverage 3-4 acre farmer) 
•• PM lec. lUn.! i lUi 11], m.~ tatelle to will D~ actively tDvolved in tMs project since 
.... t" _uvle, vlIl •• , .:r ......... l1'-1I ........ tft. they v1ll wort with the GovermDent in re-
..... 1 ..... 1 ...... e, .., ntelH!laJ ..:c ••• t. 
--r •• s.c.l I_I. bc~ •• e' .. bltoc·I", ... - t..··~.,d.#- ating -d mainta:f:D1ng their d •• ,.......u_ ... &be _ .f ....... dat. ~~ .o\.U.g, opu -
lower level irrigation (fieldl channels. Alao, aU. S. Engineering Con.ulting firm 
wUl .. dat with tec!m.1cal train1ng aDd other upects of project 1IIpl-..ntatlcm. 



-J-

'.c~l~l •• r ..... ~ lov.CLnlnl out fro-. c.tl •• 
.. ... &1 'ewRa ... ,~~.l ~r ••• , aftt !nay'!", 
wi .. ,.rud ... Uoo of 'hi pc:u h. thc t.ant-fh • 
• , .. vol ..... ' Oft •• vlt.'n.' ~ •• 1 •• wlln7 'hI 
.~,.l. g ••• 'A.tlL8~lon •• 1111 h.I, •••• Jo, 

- 4 -
(!:I) A ujor 
11s;h viable 

objective of the project will be to astab
irrigation. association., w.reby the fa~r~ 
control tha water and participate in project oplI!~rate and 

....... U_ ....... cbU' II)' tecMlcol uduAne.. activities 
, ...... , .-11 •• an- ,...r '0 hal, U ..... d....' • 
, ...... _un Ute. a. oth.rvl ... nca ..... , •• -- (cl GSL is providing nearly one-half of project cost 
n.Ue ,1'1".' ••• local ,_~_ntol b.Utwd ..... ' • 
leI ......... ' the .. U-hel, .U_", 0' ..... lop.n' Cdl Since this is an agriculture project women will fie 
_Ul .. , I., 'I'_t. the ... ~uci ... C1o. 0' .... on ' 
1. u.. .. U-.1 .~ ... r .... ~b' oo".u-ha actively tnvo1-ved (~e Part III-D of Project Paper for 
a .. u.. ~.c .f _'0 at.tua •• nd 101 fu h d -~1'\ .uu ..... _.,. r..,~l _ ..... u ... by l't er etcu. J • 

.... ~1at _t.-'oU~ Cel N'Jt applicable 
~. raa .... 10l, 101~, 104. IDS, 101, 107. II 
UUet.ace .... ;;ae A.&11Z1.. h.nel ...... 1, 
... U ... l. per ..... "" _leA 001"1' • .,...'. ~o .-.. ... 
• f fuN ...... It _ ... ""'I _ lund /10 ....... ,. 

.... f.1' ,n,o"'. 'ncl ...... 010"'" p.l'",uph '01' 

..... , ..... _ .... 1 

(II 11111 for .,rlCYltul' •• ru:.1 ..... loprenc or 
auu-lc~onJ If .a, ~ •• an' \0 wh1eh .c~lY11'Y 1 • 
• pecill-..11, d •• l~n.d to incl' .... 'l'Dd .. ctlvit, 
.nd 1 ........ of ""1'.1 poor. /lOlAI it for 1,1'1-
culturAl ~ •••• rch. ja full .~CDunc taken at 
... 41 of amelI f.r&dr., 

IZI 11141 for popwl.ti~ pl.~ft1ft9 Dnd.1' •• c. 
1041111 or health under •• c. 104:cl, It 10 ••••• nt 
'0 vnl.~ .c.lvlc, .-ph •••••• lOV-COl'. 18.09r.t.d 
4oUvul' .y.t ... tor llaalth, ", .. UIUon .nd f ... 11, 
,laftftift9 tor th. poo .... t poopl •• vith particular 
.ce.ntion La tho .... d. of IlII)th.1'I .nd 1ou~ 
UlU.:r .... "ain, par .... di ... l and • ...ulbry DOllicd 
peuG:lnol. clui.:. and haeltll po. to • ......".rciel 
4J.ulllu.iaft .,.eWD •• nd alhcl' ~ •• at camaur.it, 
r ••• al'cA. 

III 11051 tor eOucat1on, public ad~nl •• ra.lan. ar 
h~" r •• ~e •• t.v.lc~Jn~: if aD, •• tant to 
wblCI a~lY1~y ItrenqChena nanto~~l t~uc.t1o~. 
~k •• fOrMAl .d~.tjQft ~r. ,elevane, .~p.~1al1y 
tor rur.l f&ailio. and ar~.n P20r, or .tr.r.9L~an~ 
..... ' .. nt c.p.~J I1ty ef 1n:t.1tuti"na 1r~.It-!1ni 
'h. ~r to PArCicip.~ft in ~.y~lo~.nt: 

,., 110lJ lor cacbaical acaiatan: •• ,ner91. 
sr_a&CIl. sr_uocU"" ....s .. locud dov.l
..... t ,robl .... " ... u, •• C .eely'" t., 
C1I tec1ID1ca.1 _aU ........ l ...... nc • 
•• pocla.11, rit.ll 11.1. pri".ce .... "tIl."tol'l'. oJ:' 
c.tt-l 0l1li ia ..... u-.al ..... ~t. oqanl-
.aU-I 

CUI" 1Ie1p aUeriAta -1'f1 pn~, 

CULl '_",* iat.o ........ 1 .. u.. of. -'.c ..... '-t _ ... .,.. toa.1...-.., 

'~.,._~ alta _1 M'_do 
...... tow, 

cYl ... podal ... ~ ............ t.o 
...a18 ~ .tiU .. U_ 0' GocUOI' v.a. 
iafsr"~, ace., .. d.to .... ' 

MI f01r ..... "- ~ 1II'Ma .... 1....,.' ••• ~aul' 
~ lAloor', • ....t ...... ~i .... arllau., 
....-.... u-:,a.1 _ .tIlel' 1aaU~d_. U 
... " ........ ,.ntd ... ta ia ~ ... .-1al 
........... c. 

e. 1117J 10 ........ I.~. "'.t pl'" 011 ... 
• f ........ ,.ta .. ..,~09J' . 
•• PM IOc. 110!.~. IIU. U. nci",.,,' _nby 
,,..1 .. u 1 .. 1l 2 I of tile CD.to 0' u.. 'I' .. r_. 
pro,act •• 1' acUwity .. it.ll n_cC t.a vftJ.ca u.a 
".'.UtICO 1. t.a 110 t.w"", 101' M. t.IIe l.ctol' co"'-_'''' .....,..t.~nc 110 ..... 1 .... foe. 
"ul.u ... l, 1.u'-d_l~" -U)'I' 

Asdstance is fie1ng provided under Section 103 for 
agx'iculture and rural development, since one maj or 00-
j ac:ttve is to modernize an trri:gatton acneme wfu!reby 
raj,iaB1e irrigation water is provided. T1ien increased 
prc,duction and incomes are expected for the rural 
families 0-4 acre: s1zel wo live along the system. 
Indirectly the entire country should fienefit from 
improved water management and increased production 
,tOrough tecnniques .and metliods(tnc1uding farmer 

No~ Applicafi1e 

Not Applicable 

Not1 Appl:tc.sDle 

Not .\ppl1caDle 

Not App1icac1e. 
Not Appl:tcab1e 

Not ApplicaOle 

Not Appl:tcac1e. 

Not Appl:tcab1e 

Not Applicable. 

Yes 

organization) developed under 
th1s project. 

•• PM S.c. 1ID(bl. VIII ,~ .. , .apltal ••• 1.&anca 
.. .uali ..... .a 101' projact _I' .... til ... J pu.r Not Appl1caalt! 
If .. , .... jutUlc.Uon uu.hct.,- to CMltr ... 
lilt. _ ....... UOl'to for .u.1' Unanc1I1,. 01' ,. 
the I'.cipi .. c couat~ "r.l.u ... 1, 1 ••• , .... I.,.CD

) 

f. FAIl Sec. 2Il1bl. DoIC1'111o uceat ~ .... ,elI Project spe.ctfically destgned jointly ritIL tOe. Govern-
..... r_ nco' ...... u-.. .-rUcalu ........ dru. ment t~r..~ .. ,. into cot18ide.ration the:. need and desires of 
.nd ..... lCl •• of tho plG?l. of thO coun'ry, ~ 
.Ulll •• tile _try'. int.UlCtul ,,0.OUI'C1I1 to the people. Aciapthe. Soc1oeconcmdc and On-FUlIl Water 
_ ... i.nh.liGnAl ..".1~~1 ..... • u,.. ... :,: ed --'1 -
clvU "IIUC'- ..... 'ulI11", i. stUll l'oq.un4' Management rese.arcli to De: conduct ,as W&.I. as ...... en ... 
,- .,I.eth • .-rUel ... Uo. i" ,~ ......... nc ••• ""s si:"'e: tra.t_.t-g to ~e pr-~ded and -basts on. farmer 
po11CiCl1 , ............. ntl.1 t.o •• l'-.ov.~nt. ,w ~ U~. ---r 

organ1.zaUons, will ensure effective part:tc:tpat:ton. and 
ut:tl:tze. tOe country"s resourcu', 



... - s -
,. 1M , .. S. 12.11.1. c.o.. \!I • .cU_Hr ,h • 
••• eeftAil. 'r .. ~ •• ~f' ~r.\ribvtinf to :ho '.v.lo~-
_", ., --.a.. , •• o.&l'':'ee .... to the incl •••• 

Yea, through more effective water mana,eBeDt 
and other aspects, the project w1ll contribute 
to all of these • 

eI ,.Muc"" .. ,.dU ...... I.U •• ""tainJ", ...-a •• .-117 

o. 1M "s:. 1221b1. 11.10 .... &1 ..... nd c:onc1 .... 10n 
.. ca,ACUJ' 0 ill. __ uy .0 r .... , tho 10 ••• 
i_l",lnt .... __ 1 ...... of rep."_nc ,"o.,.CU. 

~. FAA •••• 1201'1' SI ••• 1.caoe. i. ro~ .n, 
• .-..eu .... U~~ •• w/Uc:ll "Ul -,.t. 1. 0:.". 
U ..... l~ .......... ~~b •• le tho ..... "~_n. 
.., .... 000,1_t CDV.t~ to ."..,.. .. t ..... u to. tho 
•••• of _. ~ 20t .r tho •• ta~rio.· ..... vd 
~ 'ourl09 tM 110. of &be J .... , 

J. '1'!1.ct Cl1ta~h Sold: for tco_l.: !uj!EOrt rUn4. 

GSL has capacity to repay tMs loan and tlle 
prospects of repayment are good. 

Not Appl1caUe 

o. rM lee. "11.'. W111 tllb o .. hunc •• vpport Yes - econom1c stability • 
• ~\ •• eo .... c or pollt1c.l .tab!lity' to tho 
•• t .. t pa •• i~l •• 6Do. 1t •• floct tho policy .1 •• c· 
tione of Hct10n Ion Yes 
~. 1M •• c. 5U. \lUI ... la,."c. 10M.' Cllla 
cllopur lie .. ,.a lo~ .qlta.,. oc pu ... iUU~ No 
.cciYid •• 7 



LUt •• IMl ... are .Ut"tocy " ...... wt.lCII .... ,.,. ... U7 -Ul 1M 
_ ........ U ... l' ,. , ..... ,rov"'ona ., •••• du."u 
......... ".11 .. w't~ 1,. l .. ' .... '.tJ.a. or ...... r •• ,. 
tIM .... Ofte.t by 1 .... 1 .. l~t. aa c.r~l ...... of fund •• 

!IIo .. 1'_ .ro· ............... tIM ' ...... 1 II •• dJ",. 01 IA) 
,-_.,. '" CG>aouucdoa ...... IC) O\lIor ".uled .. n •• 

1. 

J. 

J. 

t. 

s. 

,. 

7. 

.. 
t. 

rllA !oc. '02. AI". _ ....... _u t. ,. .. " 
D.I. _11 "'01 .... to ,onlc1pata • ..u~1I1r ill 
- .uaillW ... , .............. lc •• ,ift.nc." 
a:J::t 1141.). V1!l.U ..-41&, '1"OC1II:_nt 

.. Ina &lie a.s ....... ' •• "' ...... 1 .. =-:'.::e by tIM '._'*lIt or ..... r .o1 ... U"" 

I! 'lit fUld,. U tIM ..... ra&l ... c_r.uy 
Clue ••••• , .. t U ••• _.riM l ...... ance 

-.0&1 ..... ill .~"t ...... , •• tlln ... d ... 
tu ....... 1M .lac.' 1 .. tIIo D.I. _ c--.!u •• 
''---7 
1M .... .01(." It ofloll .... proc.u .... l1~ 01 
..~~cul,~. e~dltr o. ,roduet i. to ~ 
fi .. ftC04. 1. tIIor. ''''''''on a,. Ina' .~II procura
•• t ...... &110 ....... ltlc ,dce 01 .~11 eoo_ity h 
1... LhoA p.riLr' 
FAA S.c. '01 r.,. "Ul D.t. Gover_nt nc ... 
~OIIOI propert, ~ utlll •• ~ wlI.r.w.r ~r.cticalll. 
la 11 ... 0' 'ho .nocva_nt of nov It_.1 

~ I.e. 10J. ,.) Conpllanca with •• q .. lra~ .. , 
1ft •• C&&OIl 101111' 01 t.IIo ~rc. ..... t ~ri ... Act. 
o! I'll ...... nd •• ," LII.C Mt 1 ••• , ~o pe. C.Dt~ 
.. C tho ,ro.. ""'11090 of ~odlti.. Icacrutc' 
.., .. a'.lr 10. ~rr buill e.rri •••• 4ry car, .. 
liner •• and tallk ••• , fillOlI~4 .~ll b. Lra"'~rL.d 
on prlv.t.lr own •• U.l.-'la9 ~rcl.' .... al. 
t .. &110 •• t.", tllaC .uell w •••• l •• r. avallAbI •• t 
f.ir and •••• o~l. rot ••• 

'"'"' Sec. 121. If tor:ht.l:1l a:sI.t~"=. h 
fl.lI.ncla. "Ill ."r:J\ .""lynC'e ~J (ur::.it: .• d to 
tt.. lull.at .atc~t pr.c:lc.~l. ~~ ~~=~, ~~d 
,Nt ••• 10RAl en:! ather :..r'·'C'~:' :1"'0:"1 ;-:h"<I'o 
ent.rprl,. ~ft • car.tc.~t b.cit1 If t~. !.CJ1!L;ac 
of oL'-r r.e.r.l ."Gela. viii be .tll! •••• ar. 
Uto). partlC1l1arl, ... '~1 ..... t __ dU ..... ,til 
prtwaLa .n'.:priM •• nd .. d •••• lllbl •• 1&110", 
.n4uo int.rl.r ...... ltll ...... tlc prDfra .. 1 

IM.mad ... l Alr "'aIlOI!!!R. r.t. 5aI:pe~'U ... 
'racuc •• Xct., 1"3. ir.G uaaapc.ruuoa 01 
ponooAO .............. ~ t. u ....... _ ,nat Mo1a, 
will ~io1 ... 1M .... uu lI.a-n ... urian .. ill ... UU'" to tM __ Mr9iaa 10 
... oU&It1a, 

" ,. apr. Act _. liS. ..... tM _&root ,_ 
..--i ........ jOrwridoa ~alII9 .... 
toonaAaoUea ., ... _~ lor tIM ....... _ 
ot ... aal .... atau.. 

.. 9I!!t.I'!!!.t-
1. 
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Yes, usual competitive procedures will be 
utilized and small businesses can participate, 
especially in providing Bmall equipment and 
Yes commodities, 

The. Loan Agreement wUl so provide. 

Not Applicable 

The Loan Agreement will so provide. 

Tha Loan Agreement w11l. 80 provide, 

It is expected tRat aU. S. Consulting Engineering 
Firm, vith possinle participation of a University, 
will De provided using usual contracting pro
cedures. and a fiost country contract. 

Yes 

Contract w1ll so provide 

faa Iotc. te1l4). II. capied ( •• ,., _ou.cu...) 
",'ect, u. ~d ...... :_1 ....... 1 ..... !coI. ~., Gsee A-7 aoovel ef •••• Iu.. __ 16 .• UU1., .. to 1M ..... t.o J.F"" 

a. 

J. 

... _U- _&alit; _alu_t; wlt11 &1M .. u..a1 
,,",-U 

na "c. III (tl. II _U_ In _u.ct1eR 
.we li .. llM_ •• '11 &lie,. !low I", _ • _,.&1- Yes 
Un •• i. t.o ...... _at; practl ...... leP 

~ ace. no IlIk II f __ CncU_ 0' ..... OUn Y 
".~~:L". V& ... ~ ... c .... 1_ 01 .... I.u_ co es 
.. lua! ..... by _ D.l:. "" _ .. nOi aUU..1 

C. nhar r,.&rictl_ 

ru. ...... 1221.l' II .. _~., 1 .... 1. bURn .Yes 
r.t. aC 1 ... , ,,.r 0_ ~i ... ,~ .... ,.~ ... 
... • , lo .. c. J' par _ tIM~,,'urf 

1. 

faa 'ac. JllS.,. II , ... h .no."aII •• _lelr 
5j'T.a. couuLnl_ ...... ,Al.tu'" by •• Not A"pl:1caMe 
lIIt_&1 ... l .... la.u_ ..... Cc8pu .. ll... ~ 

I. 

GoM~.L u_ .... It; d,I\Ul 

faa !if' 120111' .... err .......... t. •• "el .... pnNIU"1 
.. .~Ol&'" ihe 10«.1,. a'. p~j~c ... r .c,I""i •• 
• f c-:.lac-.lec _ul ••• "'''~.r"7 ·t .. ,:wt lou: Yes 

J. 

La&areet • • 1 the D.S.r 



I. fa! hc. "'hl. h h •• Dcin.., ""t , ....... ItU£ 
• .. u •• I. VlC"~' wAlvar. toe ,wrch~ ••• 
.., ••• ,. 1 ........... " ..... of _u:. u"ael • 
.... ' •••• r .... ~.1 •• ,,,. V.I .... I~.'.ntr of 
__ ' ..... .eta •• ' 

.'11 ............. ~.~c!~. MI. 01 linlac1n,' 

•• ru lee. lOC It!. 70 ~r I ... .. do_nco 01 
... £LNUI K ta _u.,.ta ... _.rce ,.~._. to 
.. ~ ..... U ... to p., '0 .... rl.lraIAC. "I 
a-,_uI'J U ... U, .. U._ .... to - .. c. or .... . 
..... IIM",,'a! i __ d ... to I..,. ..... _ C. ...... . 
••• ua .... _' 
•• PM !Hi UO!,!. To ....... n. _n lor 
~.\I Aatl.*>al ........... "r7 
•• PM ..... '". ft '1aaAc ... Uce "' ... "" .r ..... 1 ..... 1c.r_Bc u .. 1I~.nc •• UCtl,t '0" 
_&ic. ,c .... _? 

•• I'M ieI'. 562. ror CIA IcthiU •• ? 

•• rr" Apr. A~ S.c. 104. ~ par ,.n.io •••• tc •• 
lor ~11~I"r ,. ... onn.If 
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t. rr,. App. Att SIC. Ie,. To par U.K •••••• aDont.' 

,. rr ,. Ape. Act '.:. 101. To .... ry out pro,,1.aono 
0' rAX Nchona in cal ,na ZSl (1117 (Tranr!.r of 
r~ , .... to ~lUlat ... al ors •• i .. t10n. fo .. l.ndi ... ) 

Il. "" App. Art J.C. 112. To U ... nc. Ute upon 
of ... 1 .... equ.,..nt. Iuel. or t.chnol .. , oc to 
u.i. '0 .. 01,. Hd..",. 1. Aucl .... f1o1401 

s. "" ~!. Aet S.C. 101. TO" u ••• to .. publicit: 
OR prop&9.n pu..,..'. wIth.n U.S. not l.thor1 •• d 
.., COotr ... ' 

Yes 

Yes 

Yes 

tes 
Y!!8 

Yes 

Yes 

Yes 

Yes 

Yes 
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r. Job n Eriksson, 
Director US AID, :::ting 

lombo 

ar Mr •. Eriksson, 

79 ad 
part:n 
velop 

'Vernm 

lATER MANACEKENT PROJECT 
~==========~&========== 

I refer to the letter dated 25th . 
dres~ed to the Director, External Resources 
ent by Secretary Ministry of Lands & Land 
ment with copy to you on the above Project. 

I, am writing to request, on behalf of the 
ent of Sri Lanka' aSsistance from the United 

ates 
tter 

for "Option B" as enumerated in the Secretary's 
referred to above. I believe that a project 

per h as been finalised and together with thi~ be 

- bmitt ed to' the concerned authorities in Washington 
as a formal request from the Government' of Sri Lanka. 

lourr ' si.ncerely t 

~' 
C M.A. Mohame 

Addition 1rector 
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WATER MANAGEMENT PROJECT 

'l!b.e rep ort on the above project, prepared by the US Consultant 
2M Rill, oonceived of an eight year programme for the Ii"irm, CH 

rehabilita tion and modemization of the Gal Oya and Walawe irrigation 
t an estimated oost of US S 80 million.. At the subseqq.ent schemes, a 

discussi ens on the project with both the donor and implementing I 

it'was felt that the project was ~ too ambitious from agencies, 
rt;he point of view of implementabili ty as well as the availability 
~f funds b oth from the donor agenc:y and the Government of Sri L:u:ka. 
(CSL). ~ e donor agency USAID indicated that their contribution to 

i'unding would not exceed US .$ 10 million, at the present ~roject 
~ime. 

It was 
of Lands 
~SAID, to 

:illdepen 

decided to appo:illt a group of officials fro~ the Ministr,y 
and Land Development, Ministr,y of Finance and Planning and 

examine the 'W8\Y'B .and ~8ZlS of acoomodating.the project, or 
dantly implementable part of it, within the· available 

limit of resources. In particular, the group was 'reqaested to 
examine the possibility. Of implementin8 the project :ill distinct phases 
~r a. period of_ 'time; and :the 'feasibility of effecting oostreductions, 
especially-:ill-the ~rovisions mAde for oontingencies and inflation 
(42% of total cost) and in-themach:iller,y and equipment ·oomponent. 

This group recommended that the implementation of the projflct 
shculd beef£ected in two phases, each 0'1: a. duration b1' betweun 3 to 
5 ;years. !three options were suggested for the first llhase.:"· 

Option A: Provided for a three year project wtil modernization work 
beginning in both Gal O;ya and Walawe, with a govt. contribution of 
US S 5.4 million (lis. 99 million) and a U3AID contribution of 
U~ S 10.4 million. 

Option B: ProVided for a four year project with modemizaUon and 
reha.bili tat ion work for the left bank area of Gal O;ya., together 
with the pla:nn;ng and research oomponents of the W&l.awe rehabilit.,tion 
!L'he Govt. contribution for this Option amounted to US S 8.9 million 
(Ra. 138 millLon) aDd the USJID contribuUcm - US S 9.8 million. 

COIltd ••. 



Option C:· ProVided for a five year project for the rellaD1l1:ta1il.on 01 

Valawe together with the plalUling component for GaJ. Oya. 'l!lle Govt. 
contribution amounted to US I 9.9 million (Ils. 154 millon) and the 
'O~ contribution - U~ i 10 milliQ:l. 

ibe above options were placed before the Hon. Minister of Lands and 
Land Development, loIho has decided to take up Qption B for implemente.tion. 
The US1ID Office has indicated willingness to press AID/Washington f,or ~ 
complete grant :f'Imding of the technical assistance component of 'OS 1-2-T1' Xl. 
OI1t of a total contribution of US I 9.8 million under Option B. However,
it is not certain whether grant :f'Imdil:lg would be forthcom~ for this 
~ount. ~ 

'lhe USAID Office has also indicated that the formal request ..t for 
St'sistance shaUld be sent by you on beha.lf of the GSL (preferably before 
J'pe 5, 1979) $0 enable them to proceed with the processiIIg of the loan. 
Upless the loan agreement is concluded before the end of their fisaal yeu 
<,eptember 30th), the f'unds voted in their current budget for this purpose 
vould lapse and would not be made available in the followillg yea:r. 

The Government has placed emphasis on ,the great need for 1mproved 
~t~r .management practices in our major irrigation scheme.1\! and hM w~lcomed ~ ~:,:.-. 
fpreign assistance m this field. '!he Director, National Planning has 
indicated t:o.a.t, Option B would be acceptable in principle. .A Cabinet -
Memorandum seeking approval to pro~eed with Option :s would be submitted by 
this Ministry shortli. . Pe.tl.!!ing approval by the CabineQ I wish to request 
you to s~d a formal project request, for USAID assistance for the project. 

f(~.,J.)..L~ 
llanda AbeyviclC.ra4a 

Secretary 
[,azids & Laid Development. 

cc. 1. lIr. JlerriQk Perera, 
Dii-ecto~. ~aticmal naming ~ .. llequ.esting .rol'DlaJ. apprav~ xcr· 

Op'ticm. B. 

2. Mr. John ErilCBson, 
'Os AID Office .. ' 
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E.O. 116;2: N/A 

TAGS: 

SUB.JECT: WATER MANAGEMENT - pm 

1. StJBJEC'r pm WAS REVIEWED AND APPROVED BY AP AC ON 
JULY 19.. MAJOR ISSUES APAC FELT SHOULD BE ANALYZED 
AND RESOLVED DURING PROJECT DEVELOPMENT ARE StlMMAllIZED 
BELOW: 

INPO: AIm 
DO! 
ECON 
CBllON 

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 DEVELOP NEEDED 
WATER LOSS LNFORMATION • 

. 3. SELECTION CRITERIA: FOR SELECTING AREAS AND WATER 
COURSl!:S (TANKSl ON walCH TO FOCUS THE PROJECT SPECIFICALLY 
MUST BE DEVELOPED. SUCH CRITERIA· COULD - INCLUDE' PERCENTAGE . 

FARMERS, PUBLIC COOPERATION AND THE ECONOMICS OF 
SUR PROJECT IN AREAS UNDER CONSmERATION, 

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 SUBsmIZE THE 
PROJECT COSTS TO THE FARMER 100 PERCENT, (WE STRONGLY 
OPPOSE THIS}, THE PROJECT MUST DEVELOP A MEANS OF COST 
SHARING THERl:.'BY INSURING REQUIRED FARMER COMMInmNT. 
THIS WOULD PROBABLY INCLUDE LABOR AND CAPITAL CONTRIBU
TIONS BY INDIVIDUAL FARMERS OR FARMERS FOR A GROUP. 
SINCE MOST SMALL FARMERS WOULD NOT HAVE NEEDED RESOURCES 
OTHER THAN LABOR, CREDIT WILL PROBABLY PLAY A ROLE IN 
THE PROJECT. MISSION SHOULD trRGE THE GSL TO USE COST 
SHARING BETWFEN THE GSL AND THE FARMER TO THE EXTENT 
POSSIBLE. 
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6. COST RECOVD.Y: THE PID MAIN'rAINS THAT THE ISSUE OF 
WATD. CHARGES (TAXES) IS SO HIGHLY POLITICIZED THAT AID 
SJI)UIJ) NOT BECOME INVOLVED. THE APAC AGREES THAT TIllS IS 
A DELn:ATE ISSUE, BUT GIVEN ITS IMPORTANCE TO A IAUONA!. 
LONG TERM WATER MANAGEMENT PROCRAM, WE DO NOT THINK IT 
SBOULD BE IGNORED. THE ISSUE OF WATER CHARGES SBDULD BE 
CONSIDERED AS AN INTEIRAL PART OF THE PROJECT AND STUDIED 
DURING PR.OJECT DESIGN. FYI: IN OUR. CURRENT MABAWELI 
LOAN AGREEMENT THERE IS A COVENANT WICH REQtmU:S IMPLE
MENTATION DURING 1978 OF MEASURES TO INSURE RECOVERY -
OF OPERATION AND MAINTENANCE COSTS AND, IF POSSIBLE, 
CAPITAL CONS'?RUCTION COSTS. ASStlMING THE GOVERNMENT IS 
WELL INTO ITS IM.'?LEMENTATION OF THESE MEASURES, THE 
GROUNDWRK SHOUlJ.) BE LAID FOR FURTHER EXPANSION DURING 
THE SUBJECT PROJECT OR HOPEFULLY BEFORE. END FYI. 

7. LOCAL PARTICIPATION IS ONE SF THE KEYS TO A SUCCESS
FUL PROGRAM. IN PAKISTAN PROBLEMS IN FARMER COOPERATION 
REstTLTED IN SERIOUS PROJECT DELAYS, THOUGH THE USAID, 
THE GOP, AND CSU WERE ALREADY WORKING ON THIS PROBLEM AT 
THE TDm THE PROJECT STARTED. LOCAL PARTICIPATION, AN!) 

FARMER. AND GOVERNMENT ORGANIZATION TO ADDRESS THIS 
PROBLEM MUST BE ADDRESSED FULLY IN PROJECT DESIGN. 

8. PAST EXPERIENCE: THE APAC STRESSED THAT IN 
DESIGNING TEl S PROJECT THE GSL AND MISSION SHOULD TAKE 
INTO FINAL ACCOUNT THE AID EXPERIENCE IN OTHF.R COUNTRIES 
WITH SDaLAR TYPE PROJECTS. CHRISTOPHER 
BT 

0558 



Propo.ed Water MaDalement Program for Major Irr1,at1on Sch ... 
in Sri Lanka by CB2M Hill Consultant - February 1979. 

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



PIOJECT DESICH 8UM",..' 
JJ)GICAL FIWtEWOH 

Prol.ct Title' Ku.b.rl W.t.r Hao.,e.eat -- 383-0057 

N.rr.tiv. S_ry 

Prolr •• or S.ctor Co.11(1'7i-1983)11 

Aarlcultur. dav.lopaeat tb.tl 
1) incr ••••• do.aatlc food 

prod .. cUoo; 
2) expan~. a.plo,.ent 

opportunit1e. ; 
3) i..,rov.. tb .... U f.rMra' 

atanderd of Uvin •• 

~roJ.ct Purpo •• : 

Davelop.ant of an In.titutlon.l 
c.p.billty whicb can ba 
r.plic.t.d to ..na,a l.rle 
irrll.tlon .cn .... in Sri Lanka 
ao~e .fficiently and eff.ct
iv.l, vith .ctive f.raar 
••• iat_c •• 

Obj.ctiv.ly V.rifi.bl. lndic.tora 

1) Incn ... paddy productiaa hOll 1.88 
to 2.30 .tUion .tdc tou. 

2) Ab.ol .. t. and r.lativ. n..-b.ra of 
prod .. ctiv.ly .. ploy.d p.opl. ia tb. 
Aaricultur. S.ctor incr .... d f~OII 
2.09 to 2.7 aillioo. 

3) 5 .. 11 F.rMr incDlle. inct .... d 
In r.al t.r.. by 251. 

End of Project St.t ... : 

1) By l.prov ... nt in tb. Cal OJ. 
.cb._1 
•• Incr .... in 'rri,.t •• 

.cr •• I. frOll 67,000 
• cr •• to 85.000. 

b. Incr .... in productioo frOll 
59,400 .. trlc ton. (2.84 
.111ion bu) to 7B~431'~tric too. 
(3.75 .t11100 bu). 

2) l~rov. op.r.tioo. and .. ioten
.nc. c.p.bilit, In proj.ct .r .... 

3) Cov.~t pollcl ... nd r •• ut.tiOGa 
.nact.d to inaur. b.tt.r v.t.r 
.. n •• _nt. 

4) Publicity and .v.r.n ••• pro.r .. for 
policy .. ker •• offlci.l. and 
f.raer. to better .an ••• irrl •• tloo 
vater. 

AIIIU, 
Uf. of Proj.ct 
rrOll n 197' co " 1t84 
Tot.l U ••• 'UDdin. " •• Kil. 
Dat. Pr.p.r", Jun •• l'7' 

Hean. of V.rific.tioa 

GIL .apore. 

l!!!22!.!.1 

l} , .. rl, joint GSL/UWD 
£8 .... _t" 

2)r mj-'p.:-!tlct l.va1uatillla "y "oril, 1912. 
3) CIL I.pore.. 

{I ... Aa .... ptiOGa .. li.t" 
UDder Purpoa.) 

1) CSL po1i~ viii continue to 
encaur... doea.tic foo4 
production thrOUIb iac .. ti .. 
priclnl of coaMOditi ••• 

2) .. lnr.l1 viii .pproach bi.toric. 
trende. 

3) luffict .. t ,roductioa lo,,,t •• 
.uch e ....... nd f.rtlli .. r, 
and cr.dit ar •• veil.ble. 

11 1"t-83 i. lOa ••• inc. v.rifl.bla lnJlc.tor. (1 , ~.ra taken trOll tbe Gova~t'. 
10va.tMOt Plan. 
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1) Ora.ni •• tton of r.r.ar. to 
r.coa.truct. op.r.t. end 
.. int.ia th.ir fi.ld ch.nn.1 •• 

2) W.t.r Menll ... nt tr.lnlna 
f.cllity r.h.bilit.t.d .nd othlr 
UM tr.lainl iacludlnl ob •• r-
•• tioa tour. for policy 
.. klr •• CSL offici.l •• 
.nlin.lr •• nd othlr •• 

3) ••••• rch proar •••• t.bll.h.d 
lor Ud. V.lav •• nd C.l 0, •• 

• ) Ma.ter plen. for Gal 0,. and 
Ude Wal.we. 

5) UPlradial !at.n.ioa S.rvic.'. 
cap.bUit, to i-.prov. on-far. 
•• t.r .. n ..... nt. 

6) •• h.bilit.lioa of C.l 0,. Left 
S.nk irril.tloa .,.t ... 

7) Irri •• tion Dap.rt .. nt re
orleni •• d .t both proj.ct and 
centr.l 1 •• 11 to b.tt.r op.r.t. 
• ad .. int.in .,.t ... 

- 2 -

S) "plicabl. t.chao1ol1 d ... loped 
that can b. .ppli.d to oth.r 
irril.tioa .y.t .... 
MeDeI...at c.p.bilit, of 
irria.tioa d.p.rbaent 
i.,roved. .p.cific.lly in 
.. int.nanc •• r •••• 

Me;nitud. of OUtput. I 

1) 19.000 f.~r. oraeni.l. into 
irria.tioa ora·ai •• tion •• 

2) I ... h.bllit.tion of on. ph,.ic.l 
f2cillt, .ad tr.inlal prolr .. 
.. tab U.h.d, 

b. S •• en tr.inlal .t.ff po.t.d 
• ad uPlredl!! • 

c. Twenty p.rticipant. p.r , •• r 
Itvee .hort-t.r. ob •• rv.tion 
train1ol' 

d. I, •• coad , •• r of proj.ct follow
inl offici.l. tr.io.d p.r , •• r • 
(1) 95 eelin •• r5. TAl .nd oth.r. 

,iv.n 1-3 aonth •• 
(2) 160 KDT tr.in •••• trrilator. 

and otbar provid.d I ••• k 
r.fr •• h.r traioinl. 

(3) 110 plopl. ncabina tm'l'. 
(4) 150 Work Sup.rvl.or •• 

Irril.tor. and oth.r. li •• n 
2-4 we.k W.t.r HlDaI ... at 
COur •••• 

a) On-f.r. fi.ld r •••• rch co.pl.ted oa 
Unit 21 in Cal 0,1 (572 acr •• ) and 
Tract 3 in W.l ... (500 .cr •• ). 

4) Me.t.r Pl.n. pr.p.r •••• pprov.d aod 
di.tribut.d to includ. r.coaaend
.Uon. 001 

•• a.tura flow re-u ••• 
b. Operatioa of .. iD cenal .D4 tank 

.y.t ... 
c. no.a.tic vat.r. 

Outputal 

1) Quart.rl, CSL proar ... 
report.. • 

2) USAlD annual ... lu.tion 
3) eoa.u1tant r'lular r.port. 
.) AaTI ... i-.nnual ••• lu.tion 

.nd otb.r report •• 
5) 'i.ld trip. .nd in.plction • 
6) Ixtan.ioa Dep.rbaen~ 

1) Quallfi.d •• r.onael ... il.bl. 
for ... ior/all-l ... l poaltiODI. 

2) Suffici.nt lower-l.v.l per.oaael 
...U.bl •• 



1. GIL 
- pera_l 
- c-.titi •• 
- TraiDiDI 
- Local COIIt 

2. USAID 
- rachaieal Aaaiatanc. 
- eo..odttia. and Iquip-
_t 

- ParUdpenta 
- Other 

5) ay .aeond y.ar of projaett 
a. Traillina of 80 .xtaulon agant. par 

,a.r ta Laprovad on-far. Irrilation 
b. Trainln. of 80 far. laadar. aaeh 

.oath in 60 Di.trlbut.ry Irrigation 
eo..ittaa. in I.prov.d Irritation 
taebaiqua •• 

~} a •• ahaDllltatlon ofl 
(1) 32 .tla. of l.ft bank eanal. 
(2) 50 .tla. of .. jor di.tributary. 
(3) 68 .tla. of .tnor di.tributary. 

and fiald ehanaal •• 
b. Spaciflcation. davalopa~ordar. pl.c.d 

and 2 .xcavatibn and I 2 .. intaDllDea 
unit. arriva. and are ta full 
opar.tiCIII. 

e. na.elop And belin vat.r dalivary 
.ch4ldul. and .... ur_nt prolr_. 

d. Prapar. and Lapl_nt op.ratinl and 
tralnlnl prolr .. for aquipaant. 

7) "-orleni.ation takaa plac. vith appolnt
.. nt of k.y and ot:1Ar lup!lortina par.onnal. 
aattar op.ratiou and .. lntanaaca proeeduru 
aatablbb". 

~ __ l 
T.chnieal ... Iatanea 
C~itlaa 
Tretllina 
Pera_l 
Other 
Coatin.anela. and 

Inflation 

CSL($OOO) 
o 

2,080 
230 

1,540 
2,470 
2,220 

USAID('OOO~/ 
2,530 
4,170 

700 
o 

430 
2,240 

l!!puta 

Quart.rly AID I~te.aftt
.tlon, Shippinl and 
Plaaaeia1 laport •• 
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Technical Anna 1/ 

A. Operational C~ntrol 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: 

Daily 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 c~mpute~ from these schedules. 

A properly sized aud maintained irrigation system 
with control structures and gates that will meet 
the dd:1.very scherl.uleEl. Water measurement devices 
are requi:t:pd \~O DIOt'.teor performance, to provide 
the ba&is fer gate ndjuS1.meDtB and to prepare daily, 
monthly, and annual vat~r 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 whi.cb is set 
well in advance and communicated to the farmers and 
which is designed to ~~ze water u£~ interference. 

The preparation of an operations and maintenance mHnual 
for the ready reference of field offices 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 should be effectively 
communicated to farmers, establish an understanding of the rights~ 
duties and responsibilities of both the farmer and the government. 

B. Improved Water Use 

With the attainment of operational control there will still he a 
need to reduce return water flows which are now being wasted since 
they pass directly into the sea. This waste of water is caU8~d by 
both poor water manageu:ent practices at the farm levels and the 
lack of drain recapture and reuse facilities:. Although return flow 
can be reduced through the implementation of on farm water management 
"prog~8JI!S J_ .~!l~_~~J!I- ~!it~~~._o~.~t~~c:! .c:!~a1n rec~pt;ure _and r~s.t 

11 !his Annex was partially taken from Chapter 5 of the CHZM 
Hill Consultant Report 



programs. These will increase the overall efficiency of the entire .cheme. While these are some facilities being utilized for 
this purpo.e 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 purposes is of concern 
to public health authorities. Finally domestic water issues tend 
to interfere with canal maintenance. 

C. 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. Based on this review, the e4uipment listing will 
be finalized, specification will be prepared and the IF! will be 
prepared and cleared with the GSL prior to issue and procurement. 
The Implementation ~lan in Part V provides additional information 
on this matter. 
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Table 1 

A .ugge.tad partial Operational Cnntro1 Program for Main, Brancha., 
Di.tributaries, and Larga Field Channels is as follow.: 

1. Provida for arosion control and silt removal. 

2. Repair the existing coJntro1 gates and provide for water level and 
gate positio1'£ indicators at the main bifurcatiol18. 

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

4. Provide locld.ng handwhee1s 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 n.n7 takeoff gates with locking handwheels. 
Install measurement devices. 

6. Indentify reaches where excessive water 10SS88 are occurring. 
Determine the feasibility 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 issues. 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 rehabilitatiOtl schedule. 

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

11. Adopt a aergency canal maintenan:eprogram with and without farmer 
VOluntary/compulsory involvement. 

12. Organize training class2s 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 regulations for ,- th.- operation: and iuintenance 
of the system. 

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

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

17. Organiza and train the Water Management staff at all levels. 



Dperational .l'.ontr;o! for Field- Channels- * ----

Technical Annex 7 
Tallle 2 

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 rel/lVant to management of their command area. 

2. Creates a Registry 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 organizations, 
optimal size of organization in terms of number of farmers 
covered, method of selection and payment of leader(s), functions 
of leader(s) etc. Include in activities of organization a 
determination of whether farmers wish to have Irrigators, Cultivation 
Officers, or som£ other mediator arbitrate disputes which are 
not settled at the farm and the field channel level. Also determine 
the need and inter.est in a federatiun of irrigation organizations 
and use of same as a chapael of communication and involvement in 
water/crop production activities. 

4. Conduct the field research ne~essary 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 regulations 
governing O&M which will apply to their respective field 
channels. 

8. Rehabilitate field channels where ever there is a need to restore 
the design capacity. Provide at least one access road/path 
on each field channel. Extend takeouts. Provide berJD on 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' ner needed. 

'Ie It is assumed that prior to establishment of farmers irrigation 
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 ~partment'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 

eoa.m1catious, and Tran.portation Equipment * 
( U.S. FIC, 1978 Pric.a) 

LtD 
C&pitarcoats 

COIIIIlUI11caUons Equipment 
Bu_ StatiIM UHF-FM SOW 
nth line and tower 

Quantity Unit Coa!. Subtotal ~ 

1 2,000 2,000 

RaJleater VHF FM 60W 
with line and tower 

Mobile Radio, Pickups, SOW 

Mobile Radio, Motorcycles 
l5W 

Portable ~~dio, lOW 

1 

15 

10 

8 

Spare Parts and Test Equipment 

Installation 

Contingency and Inflation ** 
Tot;~ Communications Equipment 

Transportation Equipment 
Motor Cycles 

Bicycles 

Pickups/Jeeps 

Contingency and Inflation ** 

20 

240 

15 

Total Transportation Equipment 

Grand Total Communications and 
Transportation E~uipment 

4,000 

900 

1,350 

1,670 

1,200 

120 

9,000 

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

** Includes freight and insurance 

4,000 

13,500 

13,500 

13,360 

6,000 

14,000 

21,500 

24,000 

28,800 

125,000 

51,000 

87,860 

238,000 

325.860 
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Table 4 

Ka1Dtenance Equipment Unit * 
(U.S.Oo11&;;:8) FIC, 1978 Pricu) 

.!!!.s guantitI Unit Cost ~ 

Dump Truck (5 yd) 1/ 4 22,000 88,000 

Loader & Trailer 1 59,000 59,000 

Dozer 1 42,000 50,000 

Vibratory Roller 1 14,000 14,000 

Road Grader 1 69,000 69,000 

Hand Compactor GVR220Y 4 2,500 10,000 

Jeep w/Radio 1 9,000 9,000 

291$000 
Spare Parts (20% of total) 58,000 
Contingency and Inflation ** 118,000 

Total Cost 475,000 

* During the final revip.~" 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. 



Ma1DtCWIce aDd Shop tTnit * 
(tT.S.Dollar.) FIC, 1978 Pric .. 

ll!!! 
Lube/Fuel Truck 

Shop tTtility Truck (4-wheel drive) 

Portable Welder 

" Jeep w/Radio 

lfachine and Miscellaneous Tools 

Spare Parts (20% of Total) 
Contingency and Inflation ** 
Total Cost 

Tecbn1cal Alma 7 

Table 5 

Quantitt tTDit Co.t Total 

1 20,000 20,000 

1 30,000 30,000 

J. 5,000 5,000 

1 9,000 9,000 

20,000 20.000 
84,000 
17,000 
32.000 

133,000 

* Adjustments in this list may be made during final selection of 
equipmeut. 

** Includes freight and insurance. 
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Table 6 

Ixcavat1Dg 11I11t * 
(U.S.Dollars FIC, 1978 Pric .. ) 

Item Qu.nti~ Uuit Cost 
1 cu yd Dragline 1 115,000 

Backhoe 1 134,000 

Rubber-Tired Backho.'/Loader 1 60,000 

Lowboy Transport Truck 1 50,000 

Jeep w/Radio 1 10,000 

Spare Parts (20% of total) 
Contingency and inflation ** 
Total Cost 

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

** Includes freight and insurance. 

Total 
115,000 

134,000 

60,000 

50,000 

10.QOO 
369,000 
74,000 

145.000 
588,000 
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ASPECTS OF UP FOR TECHNICAL ASSISTANCE 

(Water Manasement Project - Sri Lankal 

A. Introduction: '1'ba GSL/USAID encourages tfla ut:tltzatton 
md jointCoUaboration Detwun a P'trm (cOll8Ulttng 
englnaaring or other) and a Untversity tn su&mttttng a 
proposal. ~"h1s should De the Dest means of prov1d:tng 
the optimum quality of technical assistance to the 
project. 

B. Scope of Work for Consultant Team: 

1. Antat the Government"s Intgatton Department and 
farmers to moderntze and rehaB:tlitate (check. redesign 
as appropriate. de-silt, and reCOZlBtruct} the Left Bank 
irrigation system of Gal Oya, which includes 32 m:Ues 
of left bank canal. 50 miles of major distriDutar: and 
68 miles of m:tnor distriButary and Held channels. 

2. Assist the Government to upgrade, improve and conduct 
its irrigation and vater management related training 
prog~ams in tne Country. This will include: 

a. rehabil1tate and upgrade irrigation training 
institutes in Galgamuwa and in Amparai CRardy 
Institutel; 

D. assist with. various types of water management 
tratntng for designated personnel connected with 
the project from the policy makers and officials 
levels down to the f amers; and 

c. assist vttn. arrang:tng all partictpant trdntng 
and oBservation tours tncludtng programming, 
orientattng and handltng aU fund:tng of the 
p arttc:tp ants • 

3. !asut the. Irrigation Department :tn tha preparattan of 
wee Master Plarut for Gal Oya and Uda w.J.ave dUlrtng 
ftrst two years of project as foll~: 

a. Operatton of mail1 canal and tank system plan; 

D. Return FlOW' Use Plan; aud 

c. Domesttc Water Plan. 



4. Aaat.st tfia Government: and tamers nth oa.-tUDl-1latH1anqllllea.t 
r .. ~4.. ~ f)oth. Gal Oya and trda Val __ whtch tD.cludu· a program 
to .~l1ah a revtsed and :1lDproved !:teld cliaImel layout nth 
OIl-fam levelUng. Also, assist the Government (lnigation 
Departmant and Aarartan Research and. Training rnst:ttutel with 
various types of socio-economtc research to include a Denclunark 
survey of Gal Oya,estaBlisti:tng dtfferent types of inigat:1on 
organizing on a pUot oasts, D1-annual evaluations, and spedal 
socio-econom1c water management research. 

5. Aasist the Government in testing various models of inigadon 
associations and then replicate the model Csl widely so that 
all 15 ,000 farmers on the Left B"ank system are organized into 
viable irrigation associations. 

6. Assist the Government wit&.. preparing all equipment/cOIIDDodity 
l:1sts required for tne proj ect and to &Bsist wtta tM final 
selection, estaoli.~ti:tng specif tcations, procurement, clearance 
at port, utilization of aeavy equipment including operations and 
maintenance, and specialized training courses. (liajor items 
include dredges or draglines, dozers, Dackhoes and various types 
of transport equipmentl. 

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

8. Provide supervisfon/ms.nagementtlogist1cs in Sri Lanka for all 
expatriate personnel under tne contract. 

9. Develop Life of Proj~ct and Annual WorIt Plans in collaooration 
with the GSL Project Director and Staff to delineate the respon
sioilities of Doth Consultants and tne GSL personnel. The plans 
Will De based on operational requirements and modified as 
conditions and operational requirements of the project require. 
All work planB will De suoject to approval oy the USAID. 

10. Part:1c1pate as required in-depth tecfm1cal evaluations in 
conjunction with the GSL and the USAID at specified junctures 
during the project. 
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C. Kat1Jlat.d Level of Effort:. 

POition/Location Sp.cial1zftd Field P.rson-KOllth 

Loaa-T.rm Coneu1tanta 

1. T... Leader in Colombo (Civil or Agric:ultu'ral. 
!ng1neer, spec. in 
Irrigation or Water 
Resout!'ces) 48 

2. Tra:tn1ng Advtsor /GalalllllU'W& Water ReRurces 36 

3. Soc1a-Economic/Rasearen 
Advisor tn Colombo Social Anthropologist 12 

4. Institutional Advisor 2/ Parmer Organtzat~on 
Colom&o or Gal Oya Specialist 

36 

5. Water Management Advisor/ Civil/Agriculture 48 
Gal Oya Engmeer 

6. Planning and Researen Social Scientist 
Advisor /Walawe 36 

Short-Term Consultants 

1. Equipment Operation Keavy Equipment 
SpeciaUst Operations 18 

2. Maintenance Specialist Ruvy Equipment 
Mechanic l8 

3. Planntng Specialist Irrigation Engineer/ 18 
Economist/Water Resources 

4. Tratn1ng Consultant Curriculum Designl () 

Education 

s. EXtension Specialist Agronomy-Extension 12 

6. Economtst Agriculture Economist 6 

(contd. L 

1/ Cost data would nat b. 1ncluded in UP. Coat for each conaultant 
- dou include. firm ave.rhead, all travel cost mc1ud1ng vehicl.s, 

bous1:q, education and Clther cost. 

Coat 1/(000) 

400 

300. 

100 

300 

400 

300 

126 

126 

126 

42 

84 

42 

11 Socia-Economic Research Advisor may conttnue u InstitutiOll&l adviaor 
it ha i. qualifi.d to activ.ly ... 1st tha GSL in .. tahllsh1n& irrilat1.on 
cOllll1.tt .... 



7. Socio-ecou01lic Research 

8. Land Levelling/Farm Layout 

9. Miscellaneous Consultants 

Miscellaneous (Budget) 3/ 

D. Logistic Support and Cost: 
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aural Sociologist 8 

Agriculture Enaineer 12 

15 

.56 

84 

105 

189 

$ 2,700,000 
-

While in Sri Lanka, Contractor's· personnel will be provided with 
office space, office equipment and interpreter/secretarial services 
by the Cooperating Coutttry. 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 Lallka, involved in the implementation of this 
proj ect, will, undel~ 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 wi.ll 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 regulations. 

Also the following is 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 

Educational Allowance 

Unlisted Posts-Areas 

Colombo 

At Post 

$ 150 

700 

700 

Away from Po8't 

$ 7,100 

700 

7,100 

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

1/ To include books. etc: tor the Irrigation library, miscellaneous 
commodities and travel cost of GSL. 



E. IMPLEMENTATION PLAN FOR WATER MANAGEMENT 

(TECHNICAL ASSISTANCE REQUIREMENTS PERSONS-MONTHS) 

Ye~r 1 (80) Year 2 (81) Year 3 
I 
(82) Year 4 (83) Year 5 

Lons Term 
; , 

1 2 : 3 4 1 , 2 3 4 1 2 3 4 1 2 3 4 1 ! 2 I 3 4 , 

, ; I 
1. Team Leader I 48 I I 

i : , i ! 
2. Training Advisor 24 , 6 ~ .2... , ; 

, 
I I I I 

3. Socioeconomic Research Advisor 12 , I , I i j ! ! : 
I I 

4. Institutional Advisor ; 
36 

: 
I ; 

I , , I 5. Water Management Advisor 
! 

48 I 

! I 

6. Planning and Research Advisor ; 24 6 i 
I 

6 

Short Term , I I ! 
I , i , , , : I 

1. Equipment 3 ! 3 
,.....-.. ~ , 
; I ! 

2. Maintenance : --L r-L l ~ ( --, ! 
3. Planning 9 l 6 i , -- I 

I : 

4. Training i 2 2 2 , - --. -
s. ExtenSion/Agronomy 2 2 2 I"F-< 2 2 

: - - - -- -
6. Economist 2 2 2 - - - I 

7. Socioeconomic Research , ....! 2 2 2 , - - -
8. Land Levelling/Farm Layout 2 2 2 2 2 i 2 

,~: - - - -
9. Hi.cellaneous (15 Person-Months : 

as required) : . 
-

s 
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PROJECT AUTHORIZATION AND REQUEST FOR A.I.I.O'rM!NT OF FUNDS 

PART II 

Nama of Country: St:i Lanka. Name of Project: Water Management 

Num&er of Project:383 - 0057 

Pursuant to Part 1, Section. 103 of the Fore.ign Assistance Act of 1961, 
as amended, I hereb, authorize a Loan zd a Grant to Sri Lanka the 
"Cooperating Country" of not to exceed five tni.Uion, 11ine hundred 
thousand United States Dollars ($5, '00, 000) tne ("Authorized Amount") 
to help in financing certain foreign exchange and local currency costs 
of goods and services r~quired for the project as described in the 
following paragraph. The project will modernize 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 Ga1 Oya and Uda Walawa (the se.cond largest irrigation scheme in 
Sri Lanka), conduct other socioe.conomic water management: research, 
provide an improved irrigation training program, improve central 
support to De provided oy 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 fielci" channels, 
. (bere~fter . referred to as tlie 'tproject"J. Of the Authorized Amount, 
fi ve milllon four. hundred thousand dollars ($ 5,400, 000) (''Loan ") 
will De loaned to tlie Cooperating Country to assist in financing 
certatn 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 nine~lion eight hundred thousand 
United States Dollars ($q,800,OOOl assistance of which $6,800,000 
will DE. Loan funded and $3,000,000 Grant funded including the funding
autnorized aBove, durtng the pertod FY 1979 through FY 1981. I 
approve furtner increments (Beyond those authorized aDovel during 
that period of assistance funding up to $3,900,000, suBject to the 
availaBility of funds tn accordance with A.I.D. allotment procedures. 

I hereBy authorize. the ini:tiation of negotiation and execution of the. 
Proje.ct Agreement oy the. officer to whom such aUthority has been 
delegated in accordance with A.I.D. regulations and Delegations of 
Authority suojectm the. following essential termB and ~ovenants and 
major conditions, together with sucn other terms and conditions as 
A.I.D. may deem appropriate: 
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a. Interelt Rate and Tarms of Repayment 

The Cooperating Country shall re,ay the Loan to A.I.D. in United 
State. Dollars within forty (40) years from the date df first disburse
ment of the Loan, including a grace period of not to exceed tP.n (10) year.. The Cooperating Country sball pay to A.I.D. in United States 
Dollars interest from t~ date of first iisbursement of the Loan at the 
rata of (a) two percent (2%1 per annum during the first ten (10) years, 
and on three percent (.3%) per annum thereafter, on the outstanding 
d1lbursed b.l.ance of the Loan and on any due and unpaid interest accrued 
therein. 

b. Source and Orisin 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 9.41 except as A.I.D. may otherwise uree in writing. 

Assistant Administrator 
Bureau for Asia 



Annex 11 

SOCIOECONOMIC PAT'l'EltNS IN THE GAL (JYA REGION 

The foll~g information on socioeconomic 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 a~ the Head of the Irrigation System 

A. The Sinhalese, Buddhist Villages of Paragahakella and Wawinna. 

(Ampara! District. on the right bank of the Gal Qya River) 

1. Socioeconomic Characteristics: Data in these villages were 
collected frOM groups of Sinhalese Buddhist~farmers of varying 
ages (between 31 to 73 y~~rs of age). all of whom .. ~e colonists 
who flad oeen relocated into the area from other places. (those 
in ParagahaKella had been relocated from Badulla District while 
soma in WawiDna were from other par!.. I."f the Gal Oya region). 
They were from very poor cackgrounds. and they pointed out that 
while some colonists were forced to relocate, others were lured 
to the Gal Oya with promises of ideal living conditions. 

The Case of A.M. Sundarbanda: In Badulla District, Sundarbanda 
shared J;; acre with h.:f s elder brother, but he Poarned his liveli
hood working as a laborer. In 1952 he joined the colonists from 
the district 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 "w"'given two 
acres of ''highland'' land (apparently a reference to nou-irrigable 
landl on which his farmstead was located. The GSL provided him 
with a three-room masonry house with a tile roof, farm implements 
Ga tradiCional long-handle hoe, axe, crowaar, etc.), a pair of 
Doots, and seeds. 

First Cr~: Sundaroanda's first crop was planted in the '~igh 
land" surrounding his farmstead using the chena technique which 
involved cutting down trees end scruo orush, which was burned 
prior to the mafia rains. Using his hoe, he then turned the 8011 

and planted maize, manioc, and various vegetables. During this 
period he purchased rice to feed hift family. 

First Paddy Crop: Preparation of paddy fields was done with the 
help of kin and neighbours - a syotem of mutual aid that appears 
to be cOllllllOn 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 yield was 40 Dushels per ~ acre (or around 240 buahels for 
the 3 acres). 
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2. Current Water Manas_ent Problems: 

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

(&) Normally there i. available irrigation water in r.h~ maha s.a.on 
but insufficient supply in the yala season. Several cauees can 
be identified: 

(1) Population increase is an important factor. When the colonists 
first arrived there vas no problem of irrigation water availability. 
TIi.e'ViUage of Paragahsi.eUa initially aad only 152 families and 
110V bs 700 families. Tlits Ugure. lias increased not only by a high 
cMld birth rate Dut 01' otIier Un and friends arriving and often 
encroaching on availaole. land. 

CZl Lack of cooperation among farmers is an equally important 
factor. Given the population increase. and the uncertainty of water 
availacility during the yala, cooperation among tlie farmer is 
essential, Dut unfortunately it is laci.ing. Two contributing 
factors are.: 

01 Tfie BreaKdown of tne Vel Vidaner- System. The Ve.l Vidane was a 
local farmer, traditionally chosen by the. farmers in a given tract, 
and his autllority was recognized oy tfta government (including the 
British colonial administration1. The~system was weakened when the 
role of the Vel Vidane became appointive (making him a governmp~t 
civil servant), thereby eliminating the participation of the farmers. 
More recently the role of the Vel Vidane was officially abolished 
when it was rep13ced by th2 role of the Cultivation Officer. 

([+1 Uncoordinated Planting Scfiedules. Farmers in this area tend to 
·var'f . the.ir planting schedules. At any time during the season there 
v11L Be farmers preparing fields while others are irrigating or 
pre.~aring to. harvest. Some of the factors related to this are the. 
unreliable availaBility of irrigation water and competition for 
tractors, draft animals and laBor which occur if all farmers 
ODserved the. lIame achedule.. Lad of coordination in planting 
schedules, nawever, 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 1s 
no one to bring pressure on these and other negligent farmers to 
maintain their portion of the irrigation system. 

3. Other Related Farm Problems: 

D1ainishing Yields. It was note above that when farmer Sundarbanda 
first began to farm paddy in 1953 hi. yield was around 40 buahela per 
~ acre (of H-4 long white rice). One 31-year old farmer complained 
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that hi. current yield. were down to 30 bushels for 3 acres. Other 
far.ars reported that their average yielda vere between 6 - 10 bushels 
(90-2 variety rice) per ~ acre. They attributed this drop to several 
factors. one of which i. the problem of available irrigation water 
DOted above. OtIier factors include: 

Ca) Declinins 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 is being 
constantly worked, resulting in diminisIiing fertility. One 
tarmer pointed out that rotation of paddy land would help 
ameliorate the situation. 

(b)~. All of the f&rmers interviewed cOtllplained of pests, 
expl1c1t1:y __ noting that they have become worse since the hybrid 
varieties of rice have been introduclld. 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. 

(Cl Lack of Extension Support. The colonists had received cun~iderable 
support from the GSL when the Gal Oya Project was first implemented 
in the 1950 t s • The.re &.ad been tractor stations for maintaining 
tractors wh1~ t~e farmers could rent, but around 1965, the 
stations were all closed. None of the tractors in the area are 
now functioning. Except for a few wealthy farmers wo rent their 
tractor most farmers have reverted to using buffalo'and bulls for 
tOair plowing. 

Cdl 'Marketing ProSl~. All of the farmers interviewed complained 
of the. marke.ting situation. They normally sell their paddy 
soon after harvest because they need the cash. Often the coop 
will not accept th~ paddy, claiming that there is a lack of 
storage space. no cash for payment or a shortage of gunny sacks. 
Private paddy dealers 'lSually pay tlie farmers around Rs 10 
less than the government rate of Rs. 40 per bushel. 

Ce) Suggested Solution to the Problems. One young farmer who has 
been experiencing diminishing yields of 90-2 variety rice 
(curr~tly he gets a~ound 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 de:ivery of fertilizers and pesticides; and 
C. Rotating of paddy crops to avoid exIiaustion of the soil. 
D. Provide -varieties tfiat are pest resistant. 
E. Let the farmers liave a greater voice in how the. system is 

managed. 



(a) There is a definite problem in water manaBement in the Sinhale.e 
vUlaa" at the head of the irrigation system. On. of the principal 
caus.. at the local level i. the disruption in the traditional social 
organization of irrigation that was embodied in the Vel Vidane system. 
When this system was aboU.bed in the 19fiO' s, there wu insufficient 
.ocial cohesion in the communities to r~ovide any continuing order in 
mainta1nin, the local irrigation wystem. This has resulted in -kind 
of local anar~y in the soetal organization relating to irrigation .,._taR. 
(61 !be 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 80vernment to satisfy many 
of their farming needs. 

II. Data from V~~£~ in the Middle Zone of the Irrigation System 

A. The Muslin \Tamil-spe.aldng) 'Village of Irrakaman (lmparai District) 

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

Gal Oya River. 

1. Socioeconomic Characteristics: 

Irrakaman village is ~ 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 wate!' 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 Pr~ject, 
10,000 - 15,000 acres were. given to the Sri Lanka Sugar 
Corporation for an entate. This corporation continues to 
luse some land 0500 acres in 1978) frCIIII. 'Villagers. 

2. Population and Land Holdings: 

TIle present population of the village is around 1000 families, 
most of whom are engaged fn paddy farming. The average holding 
is around 3 acrlts (maximum holdings a1'8 around 25 acres while the 
minimum are about ~ acre), Most villagers also have sa. dry 
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laDd that they farm uSing the £!!!!!! athod. 

3. The Social Organization of Irrigation: 

With the implementation of the original Gal Oya Irrigation System 
there arose a need for the farmers in the village to organize their 
u.e of water. They instituted the traditional Vatta Vidane role 
which had long been in use in other irrigated are.. and is identical 
to the Vel Vidane role of the Sinhalese communities. A Vatta 
Vidane was elected for each of the ten tracts in the village. 
Usually he was 40 - 45 years of age, and an experienced farmer. One 
of them was A.M. Meeralebbe; now 55 years of agei a farmer who owns 
a sizeil1Sle shop in the center of the village. He also is a leader 
in the vU1age mosque society. He was responsible as the Vatta 
Vidance for a 500 acre tract (that now is part of a 1arg. sugar cane 
estate}, and everyone recognizad h:ia authority. If he could not 
get a negligent farmer to clear Mjs field channel, he would hire 
laborers to do it and then charge the farmer whatwver it cost. 
For fds services, 'Meera1ebbe. was paid by each farmer in the tract 
at tfi~ rate of of 8 rupees pe.r acre annually. 

In the 1960.'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 is one CD for each of 
the five, one-thousand acre tracts). Nonetheless, Meera1ebbe 
continues to a't'bitrate water problems, usually in conjunction with 
the Cultivation Officer (who happens to be a Tamil-speaking Muslim 
fr01ll the vUlage). If a channel is blocked, Meeralebbe is informed, 
and he confers with the Cultivation Officer (who is primarUy a 
liaison officer). Together they bring pressure on the errant farmer 
to make. him clear his channel. If a dispute ensues, tne. Cultivation 
Officer does tthe mediation. 

4. Cultivation Patterns and Problems: 

Prior to the original Gal Oya Project, farmers in tbe village only 
had one crop ~a) with yields of around 60 bushels per acre. 
Since irrigation was introduced, most of these farmers now have had 
two crops (BG-ll, 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 avaUability of 
tractors (five in the village, all privately ownad) and buffalo-.
There is no problem however with obtaining enough laborers 
Decause they come in from otfl.er areas. Many of them. are recruited 
DY ''Dodyshop'' contractors. 
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b. Irrigation Problem: Aa i. indicated above, the social organization 
of irrigation i. relatively effective in this village because the 
Vatta Vidane continues to function. In the Yala sea.on, however, 
there is still a shortage of water for some farmers. There are 
al.o problelll8 with some of the sluices and some of the main channels 
need dredging. Parmers reported that they require at least 4-6 
incfl.. of water in order to avoid "dry spots" because. of their 
uneven fields. In two tracts (each of 1000 acres) tt~re are 
irrigation problems caused by the water being averted into the 
nearby Sugar Corporation fields. This could be solveid, they 
pointed out, by damming the Salva Rive"). 

c. Other Parm Problems: Pests are a problem throughout the village 
area. Marketing also is a problem, and the Cooperatives lack 
sterage space sud often insufficient funds to buy paddy. 

d. Changes Brought by Gal Oxa 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 baa 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 wi~h better food -- particularly meat and ~ish (the 
villagers do not eat DI1Y veget.ables). Farmers complained that 
production costs have recently increased, notably the price of 
fertilizer and pesticides. 

e.. Observations: Irrakaman appears to Dea relatively well-off 
community with no signs of dire poverty. It is a long-establ1shed 
village, and its social cohesiveness is manifest in the well
organized way in which the local irrigation system is managed. 
lbe Vatta Vidanes continue to exercise authority, and appears 
that farmers have no problems in receiving available 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. 

B. ~~inhale8e. Buddhist village of Weeragoda (Ampara! District) 

located on the left bank of the Gal Oxa River: 

The infomauts were a young farmer, B.M. Piyarant1n1 (20 years), 
and an older farmer, Bodapala (62 years) who were working in their 
fields. The younger farmer and his friend were plo'Wiug a paddy 
field using two bulls and a traditional plow. He explained that 
he and his friend assist one another in keeping with the mutual 
aid tradition that characterizes his community. 

Their village, Weeragoda, was founded by colonists who cama 
to :his area in 1952 from the Telden1ya-Victoria area east of Kandy. 
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WIleD. the yOUllg farmer's parcta migratad they had 3 children 
(two son. and a daughter) and now there are nine in the family. 
Tha father diad in 1971, and although the yOUllg man i. tfl. seventh 
child .ince hi. older Brothers have moved away from the villaBe,
k baa .. .,..d reapona:t~ility for tf1e. fadly farm. It consiats of 
4 acr .. of paddy land and 2. acra of highland land. 

Bodapala, tbe older faI'7"'A1:', CD;4! to tMs area with his wife 
ed four children frOli Perafieniya in .:\954 as one of the Sinhale.e 
coloa..:tsta. Re, l:ti.e tM other colon:hts, had no land in his natal 
rtllage, and the government gave Ti:1m II acres and aome 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 
b~ 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 is 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. 

Most farmers in this area are currently cultivating the 
BG-94 variety of rice. Most broadcast their seeds, although 
some prefer the transplanting method. Labor is provided 
through a system of mutual aid~ hence there is little h1ring 
of workers. 

b. Irriaation: Both informants noted that there were numerous 
~roblems 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 channel. are gone, (destro,ed) so it 
~.:~ difficult to 1D8intain the flow of irrigation water. 
Tliey receive water from tha feeder channel and acknowledge 
tliat water ~. be .mew:~~; so that thair neighbours 
can also receive the water ti~.ey need. 
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(4) The infomanta claim that the. water 1a too alkallne. 
(S) Tba older inforJlallt, Bodapala, had aerved .. a Vel Vidan" 

IIa llad been elacted DY tBa tarmer. in hi!! tract and be 
raceived a percentage of tfta agrarian tax pa:td By tbe 
tarman. JIa dealt with farmers vlio failed to maintain their 
field channels, aLd if further arbit~ation was need~, he 
took the case to the Agrarian Seryice. In 1977, the role of 
t&a Vel Vidane vas officially abolished, and his responsibilities 
vere taken over by the newly appointed Cultivation Officer. 
ID. this village, however, the Cult bat ion Officer is a Tamil, 
and tfwa far the villagers have had no contact with him. As a 
result, tlie farmeTs will contact Bodapa:a when proolems 
concerning irrigation water ari~e. 

(61 The 1!l78 cyclone. damaged the. irrigation system. 

2. Other Production Problems: 

Two problems were emphasized: 

(l),Fertilizer prices are too high for many farmers; 

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

3. Yields: 

The informants contend that their yields have been very poor 
with some farmers harve.sting only 10-12 bushels per acre..and plant 
Oopper losse. often exceeding 7S% of the crop. 

4 .. 'Mari.e.ting: 

!fie two farmers said that this vas one of::their worst problems. 
The cooperative often rejects the paddy which the farmers bring to 
them, claiming 0) it is mixed paddy; (2) it oontain .. ~and oZl'other 
foreign 11!atter; 01 or tfiat the.1I1oisture conten~ is too high. They 
claim that the. personnel at the cooperatbe often under-weigh the 
paddy or offer a price that is too low. 

S .. Extension Services~ 

This is almost non-ex1stent. 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 Oya River. 

1. Socioeconomic Characteristics: 

Informant is the son of a colonist from Kagalle who came to 
area some 2S years ago. The father received 2~ acres of paddy 
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land and about I acra of highland. Ther. were some 20 other 
f-.11i •• from Kagalle who came to •• ttl. h.ra; mo.t of the •• were 
from the same vIDag.. Tb~ father nad b.en a farmer but at the 
t:lme of immigrating was landl.... T&a son is currently encroaching 
on 4 .cres of land. The.r~ appears to D. no proDlem because water 
18 plentiful her •• 

Houses in this area are modest: and self-constructed. Most 
ar. brick and mortar with tin or tile roofs and earth.rn floors 
unlike the mud waddle of the upper system colonuts). 

2. Planting Patterns and Problems: 

a. Pr.paration of Fields: Most colonists in this area use buffalo 
power sine. it is cheaper and more readily available. Th.re is 
a d.finite constraint regarding the availability of plow power 
and this leads to staggered cultivation which in turn results 
in water-use inefficiencies. 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 f;-om t~ Irr1aCl.t~on De?artment 
is to be issued for ten days, with a gap of ten days between 
issues. However, schedules and availability is sporadic. The 
farmers have organized themselves to clear the branch canals. 
These organizations are "informal" and Ne~ assistance j~ 
the Cultivation Officers. The Vel Vi dane system is not operable. 
These informal farmer groupings do not cover the entire 500 
acres in a colonist "tract". OrgantzaUon is by sub-unit, with 
little or no cooperation (or concern) with down-land farmars. 
~Since the Itsystem" does not include field side channels, it 
relies on flaw from paddy to paddy from top to Dottom. This 
males non-cooperation a "disaster" for farmers at the. end of 
tne system •• Farmers admit to the waste,and 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 or~the System: 

A. The Hindu. Tamil-speaking Village of Karatayu CAmparai District) 

on the left Dank of the Gal OXa River. 

1. Socioeconomic Characteristics: 

The village of Karatavu is populated with Tamil-sp.aking Hindus. 
Long established in this location, the settlement pattern is 
characterized DY densely grouped farmpteads, each o~ which is 
surrounded oy an enclosure. T&a paddy fielcis 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 tow. of Sainthama~Jthu. Th. 
population of the village is 1200 families (or about 10,000 people). 
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T!la !adl.s in thi. cOllllllUl1ity trace descent through the female 
line (matrilineal ducent) and the preferred marriage is either 
with the u~ther's hrother'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 
cohe.iven6lss. The informa1lts:included three farmers (with 6~ acres, 
10 acres, ,and 22 acres). and a practioner of traditional Tamil 
medicine. 

2. 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 dsing continually. Around 80 percent of the farmers 
hire tractors while the remaining 20 percent either own or rent 
Dulls. LaDor is no problem Decause contractors supply teams of 
wori:ers wfiidi. are Drought into the area.from the outside. The 
teams hire. out'for Rs. 200 - 300, depending on the acreage involved. 
Som& 98 pe!rcent of the farmers broadcast seed while 2 percent use 
the tranSi,lanting method. Rit:e varieties currently used are. Bg 
90-1 and 90-2. . 

3. Irrigatian Water management is a proble here, reflecting very 
graphic.ally the tail-of-the-system pattern. 

a. Floodj~: is a major problem. During the maha, some 30 percent 
of ttul fields are flooded. This is a long standing problem and 
much 'Jf it is due to the placement of field channels. A tract 
of 400 hundred acres, for example is flooded first, and drainage 
from that tract irrigates the next tract of ~OO acras. FlooJing 
of al:ound 100 acres in the larger tract occurs when the S1Ialler 
trac1: is flooded, but there is no place for all of the water to 
go, :50 it remains in the lower portion of the larger tract. 
This could De resolved by arranging field channels to handle each 
trac.t separately. 

D. ~dfic!.ent Irrigation Water is a problem during the y~~~. 
The Irrigation Department informs thEm 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, 5athe in it and wash their 
clclthes in it".) They indicated that being' Tamils had something 
to do with it. Theil' annual acreage tax is Rs. 6 per a.cre. 

c. ~1 Social Organization of Irrigation has been interfered with _ 
by the. ruling political parties. The informant W'.4th 22 acres 
hal, served as Vatta Vidane Detween 1956 a.1d 1968. He has been 
chlJsen 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 d:tscuss 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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di8CU.8ion about tha condition of the channels. Should a farmer 
refuse to clear his channels, the Vatta Vidane will have it done 
and charge him for the cost of the work. 

Around 1971, the role of the Vatta Vidane wag affected by 
formation of the new Agriculture Production C~ttee, composed 
of betwe8n six and olebe members (six must be farmers). Thill 
wu the program of the Sri Lanka Freedom Party (SLFP). To :!dd 
to the present confusion, the United National Party (UNP), which 
camtto power in 1977, created the role of Cultivation Officer. 
His role absorbed tnose 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 fa1:'Dler. The Cultivation 
Officer for this village is a Tamil and a local farmer, but people 
still loc~ to the former Vatta Vidanes for advise and assistance. 

d. Pests: arl;-, a eerious problem. The farmers pointed otit:that"prior to 
~vent of hybrid 'varieties of rice they farmed traditional 
paddy which.. Drought smaller yields,. out there was no:'.pest problem. 
TIley say "Now we nave. all of the. British and American diseases" 
TIley are. conv1T.Lced tllat tRe new strains 'Drought the pests, and 
they expressed tlie.1r view tfiat pesticides 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 personnel at the Cooperative 
and the PMB *are said to be corrupt. At the PMB the farmers 
lII1lSt. DriBe. the. employees to get them to load or unload the sac..Tts 
of paddy. t* Paddy Marketing Board) 

B. TIle Tamil-speaking village of Chawalakadai CAmparai District) on 
i 

tlie. left. Dank of the Gal Oya River: 

l~ Socioeconomic Cliaracteristics: 

TIla informant is- a 44 year old Muslim, who is a farmer (with 
3 acresl and Jlso a vernacular teacher. Farmer~ in this area 
live. in Muslim or Tamil villages along highway A-4, which runs 
along tne coast. 'They farm fields located some. 5 - 7 miles 
inland to the. west. 

Kthically this 15 a Muslim area. The residence after marria~_ 
t8 uxor:Uocal. Women re.ce.tve. a dowry (usually land and a house) 
and the. men come to live. in the. matrtltneal homesteads with their 
vives. There ts an individual called a Cli1e.f Trustee, who is 
the reUgious leader of the area. In some areas, tMs individual 
plays a numBer of leadersfi1p roles (e.g. Vel Vidana, lineage. bead, 
etc.,l. 
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2. Planting Patterns and Problems: 

The farmer interviewed claimed to be unable to cultivate during 
the Yala because of lack of irrigation water. His yield in the 
previou* maha was 35 bu/acre. According to the interviews the 
major pr.oplem was timeliness water' distribution. The irrigation 
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 condol the water in the field channel.. 

The average holding in this tract varies between 2 and 10 
acres. This farmer listed the following problema: (a) the 
channel needs to be maintained (by the government); (b) the 
land. 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. ~en it is not forth
coming, they are unable to do it themselves. Fertilizer is already 
heav1ly subsidized, waintenance of the canals is handled up to the 
distribution canal by the government and the farmers' responsibility 
is at the lower end, and the farmers elsewhere have levelled their 
own fields. 

C. The Tamil-speaking Hindu village of Naipaddamunai (Amparai District) 

located on the left bank of the Gal ala River: 

1. Socioeconomic Characteristics: 

This is a Hindu settlement scarcely distinguishable trom the 
'Muslim villages nearby. The paddy fields are located some 3 miles 
:tnl.and in. the. Anamalai area • 

2. Planting Patterns and Problems: 

Mana cultivation is always carried out, the yala varies accorciing 
to the availability of water. The informants claimed getting 
low yields during the mana of about 35 bu/ac. There are approxi
mately 850 acres in tlieir tract which is not irrigated during 
the yala; the tract is aetween 1,000 and 1,250 acres. The reasons 
cited for tne lac~ of water were: lack of maintenance on channels, 
lack of repai~ of irrigation structures, and the need~~o build/ 
replace certain sluices and anicuts. These problems appear 
to be' related : to the' actuaJ. __ O-R@D1 ;,~ _and __ .~los~ - ~ - . 
of sluices, i.e., there. is peor control within tr.e system and 
e.ffid.encie.s of use are very low. In some areas ~ there is em 
aDsolute shortage of wate~ and the sluice cannot auild up a 
sufficient head to irrigate certain portions ~f the tract. 

Complaints were voiced that funding constraint& led to poo~ 
timing of insecticide application. This resulted in ineffective 
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control of in.-eta and pests since they merely move to untreated 
fields. Small holders and those with low yields attempt to make 
ends meet &y 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 price., delaying payments etc. The biggest problem appears 
to ce with agriculture. loans. Most of these were rec~ved 
after the ne.e.ci:::for inputs lias pasaed, and this contributes to 
stagg~~~d cultivation and tna difficulty in repayment of the 
loans. the Vel Vidane of this area reported that he controlled 
500 acres p which were irrigated fly a tank. During the yala 
only ZOO acres were irrigated. Even during maha he reported 
that only 300 acres were irrigated cecause some zoe 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 Depe.rtmen.t persODJlel had removed sluice planks 
and had not replaced tIiem. 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 awn 
field coannels, e.tc. 



ORGANIZING FAIME1lS FOR WATE:a MANAGEMENT IN SU UNlCA 

BY DIl. GEOllGE E. RADOS!VICR* 

Introducticm. 

Agriculture is the backbone. of tha economy in Sri Lanka and irrigated 
agriculture the lifeblood of food producer and consumer al1k&. Yet 
this sector of the economy is most vulnerao1e to changing geoclimatic, 
economic and political conditions and f ore1gn exchange. considerations. 
Although irrigation has Seen practised fer centuries on this island 
country, the farmers nave not had a le~af and uniform system of self
organization for operation and maintenance of common irrigation 
cMnnels and water management act:1viti,..s. The customary system of 
appointing one person as irrigation aeadman (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, 
numetous representative oodies, such as Agricultural Eroductivity 
Committees and Cultivation Committees, have been organized under law to 
4eal with the important topic of increasing irrigated agriculture pro
duction, including water management at the farm level. The efforts to 
date have not b~en ~uc~e~sful. 

Role of IrrigatioA Associations 

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 watar distribution and 
management that persist and rob the country of its true productive 
capacity • .!/ In addition to ongoing development of in-ilJation schemes, 
efforts are underway to revise th~, irrigation ordinance, improve agency 
organizational structures and opp.!"ations, and focus on the farmers role 
in resolving the~e water problems. 

To successfully ~lement a progr~ of improved water management at the 
local level, it is essential to enhance or introduce an institutional 
structure to represent the irrigato~s and enable them toa9sume respon
sibility for use of this public resource. In many countries this local 
orgaoization is referred to as Water User Association, Irrigation 

* Advocate and Associate Professor of Water Law 
Colorado State University 

Fort Collins, Colorado, U'.S .A. 

11 See. A. Mahe.swaran, "Engineer's. Role. in Water Manag .. ~t"j Jalavrudhi, 
Journal of the Irrigation Departmant Vol. 1, No. h, P.48, Dec. 1~7b 
and CH2M HUl, Proposed Water Management for &jO'.1:' Irrigation Schemes 
in Sri La~, Fe6.1979, for discussions on water p~oblems. 
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Aa.ac1ation, Coaaunity of Irrigators or some 11ke term. It is 
mportant when trazalatiug the name into the national language that it 
convey the organization&' purpose and coonote the importance of the 
re.ource to society. In Sri Lanka such a nue might be "Jala Sampath 
Palaka Sabahawa" (Council for Administering Treasured Water Resources), 
md abbreviated J.s.P.S. It is proposed _t.hat a.svatem of farmer _ .. _~._ 
Q.~I~z.~lon ge c~i4e_r,d.in Sr~~Lanka:&8 hereinafter p.rovided. wieh._':" 
che tut1na_of .. delj.b~rate_ .variat~Qt1s _ Jti Q.rg~niz~~ion. forms and 
internal operations. 

Ceoerally, the basic objectives of local water organizations are to 
pperate, maintain Cld rehabUitat9 the wc.ter distribution system at 
the farm level in ~ efficie~t and effective manner as possible and 
promote proper application and conservation of water on the farm. 
Specifically the J.S.P.S. 1n.Sri Lanka might indude: 

1. To properly improve. and maintain field channels. 

2. To insure that water will be equitably distributed among farmers 
throughout the fie.ld channel and from distributary to field 
cham!el. 

3. To operate the delivery system in such a fashion. s' as to 
prevent u:mecessary 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. 

S. To resolve disputes among farmers within the organization 
command area, and if necessary to assist in enforcement of 
sanctions against offenders unwilling to correct their action. 

6. To eucout'age adherence to cropping patterns that maxfm 1 ze 
tlie use. of water under the particular soll 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 ~omestic water to run 
through field channels during non-ir.rigation periods. 

8. To possibly expand the benefits of cooperation and collective 
action into other related activitieo common to the irrigators 
within the immediate delivery system, e.g. letting realistic 
cultivation schedules, cooperating in renting or purchasing of 
certain agricultural implements (spzayers) and production 
inputs (seed, weedicides, etc.,). 

9. In general, to prOlllOte improved water management, equitable 
distribution of available supplies, and conservation of water. 
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What 1_ bppening :In other COUlltri .. ? 

Pro5l .. of vater _u\lply in arid areas are s1m1lar throughout the World 
e.g. more land that can De cultivated than vater ,to irri~ate CQJlVl!VClce ad - . -
application lo •• es and disputes Detween competing water users. Water laws 
in almost all coun.t.ries attempt to set out the policy for water: un, 'Oasis 
and method :Jf allocation of vater, diatrihution requirements and use con
ditions. 

At the local level, cOUlltries with the~ore successful irrigated agriculture 
have adopted some form ot Water -User Association. And, although many of 
the physical proDlems are similar, a review of the approaches taken provides 
wide variety of example£> to examine in l1ght of the conditions in Sri Lanka. 
The organizations generally occur either from spontaneous or independ~t 
action of the .ster users and hance develop over time and become recognized 
as having customary law significance; or are !overnment influenced or induced. 
When they can be traced to Deing sanctioned DY the government, they may 
. _ -_'b~ created either the top-down approach. which is mandatory formation 
through some development 9chme; Qr bott91ll-1,111 approach, which is a volun
tary organization of water users at some level according to a law or regula
tion, specially providing for their 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~on1y the appreaches of two 
cOUlltrles, Spain and Philippines, will be briefly discussed here. 

Spanish Community of Irrigators 

The hierarchy of t.he irrigation association begins with a very simple en
tity serving a small area from a lateral or sU&-watercourse to a federation 
of irrigation associations on the river. At tfle llase of the hierarchy is 
the simple community (ample communidadl. The next level 1.8 the general 
cO!llllUll1ty (communidad general} which takes on very formal organizational 
characteristics and consists of simple communities and asers served from a 
public canal and div~~sion works. The general community must defend the 
:lntereats of the simple commUllities within their water delivery area. They 
are also responsible for the control and distribution of the community 
waters. 

The communities may oe organized voluntarily by action of water users 
of a common canal or watercourse, or by direction of the Comisario de Aquas 
in the llasin. 

When the waters are granted to a community it is charged with the control" 
of the-distribution of the water among its members. It administers the 
waterE. If a person leaves tfla c01lllllUJ1tty fllS loseB his right Decause he is 
leaving the. land... The. right to use. tne water -riis"t,s With the - TIl8Dlbers of the 
community_ The. community, even when granted the ,rater, performs cmly a 
distributive. function, 

G. 
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The organic structur& of the community of irrigators illuatrat.. ~lolical 
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 (~oard of directors). 

3. Jurado de Riego (jury of water users). 

Each members of the community must pay the aS8essments 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 
.indicate. That quantity is distributed through canal outlets cllculated 
to deliver a certain flov for a certain period of time. The junta apprO'lT8S 
the. Dudget and fees c:brged to tlle memBers. 

There are four basic concepts of the association which enable local control 
and self-imposed mana~ement. 

(a) An association's existence is justified by a need to del~ver water 
to a specific parcel of land in a more efficient and 
effective way. 

CD} 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. 

(el Concept of individual responsibility to community for maintenance 
of his part of the watercourse and duty not to'waste water makes 
ea~ irrigator unique and significant. Infractions may result in 
fine or non-delivery of water. 

(d) Concept of collective responsibility through interual organs of 
the association placed tBe capaoility and success of effective 
contro! and 1I18Ilagement upon the irrigators themselves. 

One final feature of the Spanish system of water users associations is their 
method of resolving disputes. When the Moors ill'vllded the. Iberian Penensula 
in 892, they Drought 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 cOtllll1mity property and 
equitable apportionment of water a~e 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 inside, at noon on every Thursday" , 
and listen to complaints, accusations and reDuttles from the ittigators. 
This "Tr1tiunal of Waters" would dec1de the. disputes expeditiously and fairly 
Defore tRe eyes and ears of God. 
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Wbau the Spmi.h Christian conqueror, El Cid, recaptured Valencia in 
1232, h. Wal .0 impr .... d witl, Muslim practices, that. he decreed they 
should .be adopted. The mosque was however, re'~laced -;:ith the Apostles 
Cath.dral and the ''Tribunal of Waters" moved t(' the door of the Cathedral 
for ita 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 ~roblema of water l~e and to resolve these disputes. 

Philipp in. Irrigation Service Associations 

The Spanish system has been tried and tested for over ten centuries and 
haa stood well, serving as a model for many countries in NOT:~h and South 
America. In 1975 the Philippine government created an autonomous organiza
tion, the Farm Systems Development Corporation (FSDC) to implement a 
gov.rnment policy of increasing self-reliance and productivity of th~J 
small farmer and to expand his participation in country development~ A 
program called Barangay Irrigators Service Associations (BISA) was 
adopted with two major components-improve the efficiency of communal 
gravity flow irrigation systems and introdut:e small pumps, properlJ':' 
located to provide supplemental water supply or in s~ cases, the sole 
source.. 

To implement the program, approximately 70 farmers in an aru of 100 to 
200 acre!J could ~olunt:trily creatE: an Irrigator Service Association (!SA). 
The ISA was eligible for loans and grants to carry out the work, with the 
irrigatmrs providing at least 10% of the cost of sharing through labour or 
cash, and ret-aying the loan over 10 years after a 10 year period of grace. 

FO!'lDation of the ISA is voluntary, but once agreed upon by a fhed % 
(i.e. 70 or 80%) of shareholders, membership is mandatory. All irrigaton, 
whether land holders or tenants, are. memBers. The memBers make up the 
General AssemBly. !very 70 farmers along a lateral elect a representative 
to the. Executive Board. The. !SA is legally constituted and is registered 
with ehe Se.curities and Exchange Commission. At first the lSA is single 
purpose., 1.e.. delivering vater, cut can later- expand to obtaining credit 
and purchasing sprayers, seed, fertilizer, etc. Ditch tenders and PUJIP 
operators are employed and the ISA is responsie1e to operation, maintenance 
and rehabilitation of the watercourses. 

It was difficult to get the·program started the first ye.ar 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 trus~By December 1977,40,000 farmers were 
organized into 600 ISA' s. however. 

21 Summarized from ~ P'I:'oj act Paper- PMlippine.s- Small Famer Systems, 
USAID, Phlli:ppines, March, J. 918 • 
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Creating Irrilation Associations 

Several key issues must be addressed st.ultaneous1y in developing 
structural models for ir:igation associations. They are: nature and 
structure of the o~ganization, levels of formation, and functions to 
be performed. To insure long-term success of the Government'. efforts 
to increase agricUltural production through improving water control 
and management, it is highly recommended that formal and legal recog
nition ee grauted the creation and ezistence of the irrigation 
organizations. Many de facto and aa hoc forms of farmer organizations 
exist in Sri Lanka, often with great success in achieving 11m1ted and 
local goals. The appointed farm leader conception in Uda Walawe Scheme 
represents an impressive attempt ey the River Valleys Development Board 
(RVDB). Permanency se1ecUen 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 irrigated areas, it is essential to estaBlish a certain degree of 
uniformity and perpe.tual continuity. It is timely to incorporate a 
section on formatioru.of irrigation organizations (J,S,P,S,) in. the 
.current revision of the Irriga.tion Ordinance or preparation ofa 
·comprehens1v.e 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 
tha organization at the lowest possiele 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 servic~ 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 tailk (reservoir) to farm plot. 
They are:' '!../ 

1. Main Channel - The principal supply channel from a tBni. with 
no direct issue to the field plots·. 

2. Branch Channel - An offshot from the main channel, used generally 
in larger irrigation scn.em8.S 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 fiP.1d channels but may also make a few individual 

. s. Ar1.J!IlUgam. Development of Village IrrlUtioP Wgrks. 
Government Presa, Ceylon, 1957. P.31 
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iI.oa. through pipe outlet. to farm plot •• 

4. Field OkaDnels - The.e are the lowest level of water .upply 
making direct is.ue to farm field plots. 

UpCll aam11"1ation of the distribution systema in Gal Oya and Uda Walawe 
project are .. , it found this system of c1a •• ffication in fairly 
.taudard. Some rlte:1ul1fication of channel. from nde. currently 
provided may~:be useful, but in general, this scheme of channel desig
nation is understood by officials and farmers. 

Based upon the examination of two irrigated schemes, discusdon ".Lth 
-numeroua. farmers and govenu:aent officials and drawing heavily upon 
the authorS examination, of water user associations laws and practices 
in 37 other countries~2J a' form of local farmer organization is 
proposed consisting of one organization with two integrated bodies 
(See Figure 1). The legally sanctioned organization or J.S .P~S. would 
Se fomed at the distriButary cfiannel level:., (or whatever channel 
feeds the field channels in a particular system) and represent all 
irrigators receiving water from this channel. The J.S.P.S. would consist'!' 
of an executive committe.e (E. C.1 at tlie distri5utary level and field 
channel committee (F.C.C.l for each fi~ld channel. 

The following details for the internal structure of the J.S.P.S. are 
provide.d as guide.llnes in the. legal formation of the farmer organization, 
and re.flects a he.avy 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 idiosync1!asies 
in the crution of local organizations. It is presumed, tnat in addition 
to the information provided from discussions with farmers and written 
documents, the re~ommendat1ODS will De evaluated in~ore detail by social 
scientists. However, it ts considered imperative that some organizational 
oencIitnark Be proposed from whtcli. to progress. The use of traditional 
Vel CVattal Vidane is not ~ommended partly cecause numerous individuals 
(farmers and off1ci~a1s1 remarked that reapect for elder leadership 
and tradition has changed among the younger generation:of farmers. 

Field Cbannel Level - Field Channel Cormni ttee 

On every field channel st".rve.d 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 ~ome 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 plo~s going down the channel, a greater number should come 
from the lower middle and tall 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 Adm1n. & Development, Inc., Fort Collins 
for TAB/RD. USAID Washington D.C. Contract No. 3158408. 1977. 
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cultivating 3 acr... Howaver, th18 may vary widely and tfws the nud 
for flaz1b1l1ty in F.C.C. formation. 

'l'ba F.C.C. would elect a Cha1man. from tl1eir jroup. Is is racOJlllllended 
that the F.C.C. b. elected every year and that n" C&a1rman succeed him
self for 2 years. This will introduce tfta rotating c&airmansh1p 
concept to theoretically provide more equita6le representation. Theory, 
can be circumvented in any case if desired. 

The Field Channel Committee would have specified basic functions to 
per~orm. It is recommen~ed 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 scu~duled 
cleaning and rehabilitation of F.C. and farm plot outlets. 

2. Provide timely distribution of water to farm plots according 
to a6ility of the farmer to properly use the water (prepared-
ness of tlie irrigator to ase water under cultivation schedule) 
and to ensure. equitaSle distriBution of water to 1rri~ tion in 
all portions of tns. F. C. rus function would include. pre
determintng wfi1ch farmers are ready to receive water under. the. cult: 
vat ion 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 fww 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 ootain other agriculture inputs that will enable 
adherence to the cultivation schedule. 

3. Make initial efforts to resolve problems and disputes within 
F.C. This function is a key to local water management on the 
F.C. Every effort should be made to avoid protracted litigation. 

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 
Assembly. The F.C.C. representative should De the F.C.C. Chairman. 
The. primary purposeso£ the. Representative Assl!lllblyar"e" to elect tne 
Executive Committee and be. the communication link Detween the committee 
and F.C.C. 

It is sUgieSted~' that an Executive Committee of 5 or 9 members be elected 
from within the Assembly members, depending upon the distrif1utary channel 
or F .C. feeder canal length. and total acres served. Again, because of 
the silll:tlarity oetween F .C. and distriSutary proolems of del1ver~g water 
to the lower h.a1f or tail end. __ the Executive Committee sllould be elected 
£rom'·"cl1.str1butary' rep_resentinsr the three regions in the following manner: 
for 5 or (9}-1 (2] head, 2 C311Diddle and '1 (41 taU. '!fie Executive 



- 10 -

Committee should elect from among itself a Chairman and vice-Chairman 
aa well aa other officials con.idered necessary to carry out its tasks. 

Further, it is . suuested· that the Irrigation Department o:fficial 
(Irrigator or &veneer) responsible for the particular distdbutarY or 
P.C. feeder canal, ee designated as ex officio member of the Executive 
Committee, without voting rignts and serve as the commlttee' s 
81ecut1ve secretary. Due to the capability 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 PQrtion of 
the distribution system, be .1s th~ most-lo~ical. and ootent1a.llyvaiuable 
influence upon the farmers in promoting a successful water management 
program. Also" any complaints that farmers have about the cOlldition of 
r.haunels tmder jurisdiction of the Depart1nftllt or ~upply delbedes can 
best be discussed and resolved by him. 

The activities of the executive committee can be divided intOI two major 
categories. The first is to manage the organization according to the 
legal requirements, e v g. convening meetings, elections, adO~pting by-laws 
keeping records, etc. ManY of these organizational ftmctions 'will become 
routine and the executive secretary can be of invaluable ass~gtance. 

The second maj or actiy.ity is to carry out the duties and resp()Usibilitiel 
of water management. ccn.tained. h ,i"Rctiner .1aw_ ancLorsranizatioJl bv laws. 
The primary water management ftmctions 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 P.C.s according to F.C. 
water duty set oy die Irrigation Department and the falcmers 
stage of preparedness to effectively utilize water delivered 
to tnem. 

3. Represent tlie farmers needs, views and interests, and be 
tIie cflannel of cOllllDU1lication with Irrigation Department and 
otfler government agencies. 

4. Undertake tRe initial effort to resolve water problems and 
disputes that occur in the organization~s command area. 

Several secondary ftmcdons are suggested based upon the review of 
documents and cOft'Venations with officials and water users. They are: 

1. Be designated by Revenue Department to_collect the water rates. 
Accrued water rates prior to Jan. 197:8 have been released from 
collections, but suesequent to Jan. 1978, water rates will be 
levied and collectable by tlie Revenue Department. The Revenue 
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Dapar~t can appr~7& any person or ~ody to collect the 
r.te. and they recatve • percentage of fees collected. 
Should the irrigation orgmLtzation through the F.C.C. 
representative or de.ignated collector elect to undertake 
this activity, the percentage received could defray the 
collection . co.t. and remainder use.! for maintenance or 
other needed expenditur~. 

2. AII.1st in preventing encroachments. This is considered a 
major problem in providing adequate water supplie. to the 
designed acreage of a.p~oject or water supply area. Any 
.enc~oachment adversly_ efucts existing farm lands by re
ducing both distributable quantity and often system dalivery 
capabUity. 

3. Assume or assist in maintanance of drainage channals and 
cooperate with Irrigation Dapartment in presenting ways to 
re-use the. drain water. 

In areas where farm plot sizes are fairly uniform each landholder 
cultivator or ten~t cultivator should have one vote. A graduatad 
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 Irrigation Department, or other level of 
Irrigation Department offices as det.ermined by the Director. 
Irrigation Department. In addition tne organi%ations may need to 
comply with registration requirements of the Societies Ordinance. 

Hierarchy of Associations 

Under present operat:f.on practices, cultivation meetings are held 
prior to each irrigation season to determine the cultivation schedule. 
This mc.eting sets the first and last day of water delivery:' and 
sowing of crop. Tfie Irrigadon Department participates in this 
aetiD.g along with other governmental officals. However, the 
schedule is seldom adtlered to oy the. trrigatlin due to inabUity 
to obtain other agricultural inputs or a variety of other reasons. 
It 1EI prop"~sed that pursuant to results of F.C.C. meetings on 
cult:.Lvad.ng schedulbg either the Chairman of the eJtecutive committee 
or entire c01DDl1ttee, depending upon the ird.gated area included, 
meet with the appropriate political and government officers to 
realistically construct a cultivation scb.edule that can be followed 
by the 1DJ1jority of famers. Tnt! level of the meeting may be a 
federation of all associations on a main or Drench channel and the 
purpose, time and format for the "cultlvat~on meeting" become a 
standard procedure. 
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SUIIIII&!7 

Irrigation assoc1at.:iaa. or J .S.P.S. ". can ce.come one. of th& most implrtant 
tnatruments of change ~ Sri Lanka to improve the water management practices 
of farmers and implement adaptiv£ tecDnolng~. and tecnniques. They can, 
u they nave done ~ many other countries, ~. 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 proDle~ faced by the farmer ~ the total 
cycle of crop production. Seminars and workshops for field staff and 
farmers on changes in, th~ law, new regulations and functions of irrigation 
associations is mand~tQ~. 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 
~puts, makes a nations~agricultural sector viable. 
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INITIAL ~:-NIli>JNMENTAL 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 .cverall economic terms. It is pre
d.ominately an agricul tur'al 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 inconle, in many of the country's rural 
areas is poor water management. ·One problem is that all 
major irrigation systems in the country are releasing 
more ~ater for irrigation and other purpose~ than is 
act~ally 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 dr~inage. 

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-s.cheduled flows of 
water to a farmer's field. ·Therefore, when fanner'S 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 does 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, is wasted. 

II. ~escription of the Project 

This water Mangement Project will directly increase 
produc~ion 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 ~anagement 
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and (2) improving the institutional capacity of the GSL 
Irrigation Department to manage large scale irrigation 
schemes in a more efficient manner. ·More specifically 
the project will: (1) ~~a~~~i~~ 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); (!) 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 ~ocioeconomic 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 ~f the country. 

III. Identification and Evaluation of 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 positive. 
Impacts shown on this form were largely derived from an 
"Environmental Soundness" evaluation performed by CH2M 
Hill as part of their feasibility study for the proje~t. 
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 
portj.ons of the system, and the expanded GSL anti
malaria campaign which, with USAID assistance, will cover 
such major irrigation Echemes as the Gal Oya. 

2. ·Increase in water-borne disease. ·Increased popu] 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 likel~l to 
change much and, therefore, this would not be expected 
to be a factor. The proposed domestic well program 
(expected to start around mid-project) should have a pos-
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itive effect--that is, ~educe 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 consequ~nce 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. Soil erosion 
is lik~ly to be reduced because of more proper water 
applications and less incidence of large quantities of 
flowing water through fields. 

5. ·Increased waterlogging of soils and salinity buildup. 
It is expected that water ap~lication will be less or no 
more than present. ·Therefore, water logging of soils 
and salinity buildup will likely be lessened becau~e of 
better water distribution and reduced quantities of 
water in areas which are p~e~ently wa~ered excessively. 

6. Decline in variety and number of birds and animals. 

This 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 il'lCreased production will be 
labClr-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 2Y 
the rehabilitation and repair work on the Left Bank 
canal system. ·Such impacts are unavoidable, but will be 
short-term in nature. 

10. T-he highly positive socio-economic impact the'project 
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will have on approximately 19,000 farm families that use 
the Left Bank Gal Oya system. ·Over the long run agri
cultural production will increase, thus raising farm in
comes cmd raising the standard of living for many people. 
It is amticipated that the relativ~ly poorer families at 
the tail ends of field channels and the system as a whole, 
who currently receive little or no irrigation water, will 
benefit most. ·Increa~ed 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 social impact of reduced water use at the head 
of the system. ·Farmers at the head of the system, who 
will have th~ir 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 econom~c impact outside the project 
area. ·Modernization and reorganization of the Gal Oya 
IrrIgation System will create numerous employment oppor
tunities for administrative personnel, technicians and both 
skilled and unskilled laborers. ·Some of these ~ersonnel 
will receive the benefits of special training programs 
both in Sri Lanka and overseas. 

Also, as farmers increase their production they will 
begin to 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 wi thin the proj ect area, incomes 
and employment opportunities will increase and a higher 
quali ty of life will be achieved. ·The proj ect· 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 I 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 
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be identified early and mitigated. 

Since nearly all project activities will not have a 
significant negative impact on the environment, the Mission 
~ecommends that the project be given a Negative Determination. 



IMPACT IDENTIFICATION AND EVALUATION FORM 

Impact Areas 
and 

Sub:areas 

Land Use 

Impact 
Identification 
and Evaluation 

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. 

water Quality 

1. ·Physical state of water 
2. ·Chemical or biological states 
3. ·Ecological balance 
4. ·Reduction of leaching of chemical 

fertilizers 
5. Other factors 

Atmospheric 

1 . ·Air addi ti ves 
2. Air pollution 
3. ·Noise pollution 
4. ·Other factors 

Natural Resources 

1. ·Oi version, altered use of water 
2. ·Irreversible, inefficient commitments 
3 . ·More efficient use of water 
4. Other factors 

Cultural 

1 . ·Al tering physical symbols 
2. Dilution of cultural traditions 
3. 'Enhancement of cultural traditions 
4. ·Other factors 

None 
None 
None 
None 

None 
None 
N01'1e 
Positive 
None 

Slight Negative 
Slight Negative 
None 

Positive 
None 

Slight negative 
Slight negative 
Slight negative 
Slight negative 

Some, neutral 
None 
Positive 
None 

None 
None 
Positive 
None 



Socio-Economic 

1 • 
:2 • 
3. 

Changes in economic/emplo~ment patterns 
Change in population 
Others 

Health 

1 • ., 
'" . 
3 • 
4 • 

Changing natural environment 
Eliminating an ecosystem element 
Providing more and better domestic water 
Other factors 

GenC!ral 

1. 
2. 
3 • 
4. 

International impacts 
Controversial impacts 
Larger program impacts 
Other impacts 

Positiv~ ..• 
None 
None 

Some negative 
None 
Positive 
None 

None 
Some, neutral 
None 
None 




