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CURRENCY EQUIVALENTS
 

The Sri Lanka Rupee is officially pegged to thePound Sterling at a parity rate of E 1 = Rs 15.60. The
Pound floatb relative to the US Dollar and consequently
the Rupee, US Dollar rate is subject to change. The
 
rate below has been used throughout this report, except

where stated to the contrary. 1/ 

US$1 Rs 7.5 
Rs 1 
 = US$0.133 
Rs 1 million US$133,333 

WEIGHTS AND MEASURES
 

1 long ton = 2,240 lb 
 1.016 metric tons
 
1 hundredweight (cwt)
 

- 50.8 kP 
 112 lb
1 bushel (bu) of paddy 45 lb
1 pint = 	 0.57 liters

1 acre (ac) 0.405 hectare (ha)

1 ac 	ft 
 1,233 cubic meters
 
1 million ac-ft


(MAF) 
 = 1,233 million cubic meters
1 mile (mi) 1.609 kilometers (km)
1 square mile (sq mi) 
 = 	 640 ac (259 ha)1 foot (ft) 30.5 	 centimeters (cm) 

1/ 	 Through the sale and purchase of Foreign Exchange
Entitlement Certificates (FEECs), Sri Lanka effec
tively practices a dual exchange rate. Most non
foodgrain imports have to pay a surcharge of 65%
through the purchase of FEECs. ost non-traditional 
exports receive a 65% premium over the official rate

through the sale of FEECs. 



PRINCIPAL ABBREVIATIONS AND ACRONYMS USED
 

ADB - Asian Deviopment Bank 
AI - Agricultural Instructor 
AO - Agricultural Officer 
APC - Agricultural Productivity Committee 
BG - Batalagoda (a new improved HYV) 
CAD - Command Area Development 
CC - Cultivation Committee 

CFC - Ceylon Fertilizer Corporation 
CP - Cooperative Program 
DA - Department of Agriculture 
DAEO - District Agricultural Extension Officer 
DDA - Deputy Director of Agriculture 
DME - Department of Machinery and Equipment 

DRI - Director Rural Institutions 

FAO - Foreign Agricultural Organization 
FEEC - Foreign Exchange Entitlement Certificate 
GA - Government Agent 
GDP - Gross Domestic Product 
GNP - Gross National Product 
GOSL - Government of Sri Lanka 

ICB - International Competitive Bidding 
ID - Irrigation Department 

IRRI - International Rice Research Institute 
KVS - Village level worker (Krushikarma Viyaptha Sevaka) 

LHG - Low Humic Gley Soils 
M - Million 
MAL - Ministry of Agriculture and Lands 
MDB - Mahaweli Development Board 
MIPH - Ministry of Irrigation, Power and Highways 

MPC - Multi-Purpose Cooperatives 
MPCS - Multi-Purpose Cooperative Societies 

- Megawatt 

0 & M - Operation and Maintenance 

PMB - Paddy Marketing Board 

RBE - Reddish Brown Earth 
RVDB - River Valley Development Board 

SAI - Senior Agricultural Instructor 

SDCC - State Development and Construction Corporation 

SLTC - Sri Lanka Tractor Corporation 

SMS - Subject Matter Specialist 

TCEO - Territorial Civil Engineering Organization 

USBR - United States Bureau of Reclamation 



GLOSSARY 

chena 
dhal 
District 

ganga 
jaggery 
maha 
mammotie 

manioc 
oya 
paddy 

-
-
-

-
-
-
-

-
-
-

slash and burn or "shifting" agriculture 
pulse crop (pigeon peas) 
The first subdivision in the country for 

Government administrative purposes. There 
are 22 Districts. 

major river 
unrefined sugar 
northeast monsoon season (October to January) 
hoe -- an implement with a thin blade on a long

handle used for cultivating, weeding, or 
loosening the earth around plants 

cassava  the plant from which tapioca is made 
minor river 
the unhusked grain, obtained after the threshing 

of the rice crop or the actual rice (Oryza
sativa) crop itself. 

rice 

wewa 
yala 
kurakkan 

-

-
-
-

the husked rice, ready for cooking (also refer
red to as "milled rice"). 

tank 
southwest monsoon season (April to July) 
finger millet 

FISCAL YEAR 

January 1 - December 31 
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APPRAISAL OF THE MAHAWELI GANGA PROJECT STAG II, PART I 

SUMMARY AND CONCLUSIONS 

i. Agriculture dominates the economy of Sri Lanka. 
 It accounts for
 
about one-third of the GNP, more than one-half of all employment, about four
fifths of export earnings and much of tne C-overnment revenues. However, Sri
 
Lanaa imports about 40% of its foodgrain requirements. Historically, the
 
CoLntry has depended upon the export earnings from tree crops -- tea, rubber
 
an coconuts -- to provide for the import of foodgrains and other goods. The
 
worsening terms of trade, particularly during the last few years, have
 
prcmpted a reexamination of the past strategy. Increased food self
sufficiency is a major objective of the Government's current agricultural 
policies. Better utilization of existing irrigation facilities and the development of 
new irrigation otential are the two most important elements in the Govermnent's strateg.. for increas ng increased self-sufficiency.

iiI. The Mahaweli Ganga is the largest river in Sri Lanka and drains
 
an area of about 4,000 sq mi. It is the principal source of wnter available
 
for diversion to the dry zone. 
During 1965-68, UNDP/FAO undertook a thorough 
study of the development potential and formulated a Master Plan, to be imple
mented in three phases over a 30 year period, for 900,000 ac of irrigation 
and 970 MW of hydropower. The first phase of the Plan envisaged benefiting 
231,000 ac -- 127,000 ac of existing irrigated land and 104,000 ac of new 

land. In addition, it provided for a 40 MW of hydropower generating capa
city. Implementation of Stage I of the first phase, comprising the major 
works for the whole phase, and improvement of water supply to 127,000 ac of 
existing irrigated land, started, with Bank Group assistance, in 1972 and 
is expected to be completed by 1976. The proposed project would cover part
 

of the areas to be developed in Stage II.
 

iii. The project would cover two non-contiguous areas with a total 
irrigable area of 26,000 ac. 
The project would include: (a) clearing the
 
jungle into levelled fields and settling some 10,000 families on them;
 
(b) constructing the irrigation, drainage, and road network and rehabilita

ting the existing irrigation infra-structure for integration into the new
 



- ii 

system; (c) providing the social infra-structure for the new communities; and 

(d) nroviding the necessary agricultural supporting services to complement the 
investments in physical facilities.
 

iv. Total project costs are estimated at S$82.0 million equivalent,
 
including about US$21.0 million in 
 import taxes and duties. The foreign 
exchange component is estimated at US$23.4 million or about 38Z of the total 
net of taxes and duties. The major elements in the cost estimates are: 
civil works (US$26.3 M); construction equipment and vehicles (US$14.0 H); 
agricultural equipment and vehicles (US$4.8 M); technical assistance 
(US$0.5 M) and engineering and administration (US$3.9 M) -- making the 
base project cost US$60.0 M. Physical contingencies of US$5.3 Mand price 

contingencies ( US$16.7 4 raise the total project cost to US$82.0 M. 

v. Project implementation would take four years. The Mahaweli Deve
lopment Board, an autonomous agency, under the Ministry of Irrigation, Power
 
and Highways would be responsible for implementation, and initial operation 
and maintenance of the civil works proposed under the project. The Depart
ment of Agriculture in the Ministry of Agriculture and Lands would be re

sponsible for the reorganization and strengthening of the extension service. 
The Sri Lanka Tractor Corporation would be responsible for the procurement 
and distribution of farm equi.pment to the project area farmers. Provision 
of social infra-structure would be the responsibility of the concerned 
ministries and agencies of the GOSL. A Project Co-ordination Committee 
would be established to provide inter-agency co-ordination. The committee
 
would be chaired by the Director, External Resources Division (Ministry of 
Planning and Economic Affairs) and would include heads of the various 

participating agencies.
 

vi. Equipment, vehicles and office supplies would be procured through
 
international competitive bidding in accordance with IDA guidelines. 
 Civil
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works, proposed under the project, would be simple, labor intensive, indivi

dually small, scattered over large areas and restricted to seasonal con

struction. They would be unsuitable for international competitive bidding 

and would be carried out instead on the basis of local competitive bidding 

or through unit cost contracts to local farmers. 

vii. At full development by 1986, annual foodgraint production in the
 

project areas as a result of the project is expected to ieach 37,900 tons
 

compared to the current 3,000 tons atid a projected 6,500 tons under "without
 

project" conditions. The project related increase of 31,400 tons would 

represent an annual net foreign exchange savings of about US$5.5 million. 

viii. The project would directly benefit some 10,000 families who, 

3t present, are landless or practice subsistence agriculture on small hold

ings. Their present income levels are substantially below the national
 

average; at full development, the project would raise their incomes to the
 

national level. The civil works and village infra-structural works proposed 

under the project would provide a total of 10 Mman-days of employment during 

implementation. The increased cropped area and the more intensive cultiva

tion envisaged under the project would generate an annual employment of 

1.6 M man-days in on-farm works. Also, there would be a substantial increase 

in secondary employment in activities such as marketing, processing, and 

supply of farm inputs. The increased employment would help to relieve some

what the large unemployment and uWderemployment prevailing in and around the 

project areas. 

ix. At the projected 1985 world market prices, the project's economic
 

rate of return would be 13%. Sensitivity tests indicate that excapt for a
 

combination of highly unlikely adverse assumptions, the project remains 

economically viable.
 

x. Suiject to appropriate assurances to be obtained from the Government, 

the proposed project is suitable for an IDA/co-financing countries credit of 

US$30 million. The credit would cover all foreign exchange costs and some 

local currency costs, or about 49% of the total project costs net of taxes 

and duties. The Borrower would be the Republic of Sri Lanka. 
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APPRAISAL OF THE MAHAWELI GANGA PROJECT, STAGE II, PART I 

I. INTRODUCTION 

1.01 The Government of Sri Lanka (GOSL) has requested IDA assistave in
 

financing part of the Stage II works under the Mahaweli Ganga Project. Stage
 

I of the project, supported by the Bank Group through Credit 174-CE (US$14.5 M) 

and Loan 653-CE (US$14.5 M) is expected to be completed in 1976. It includes 
works that would divert Mahaweli Gcnga water in order to improve the water 

supply to 127,000 ac of existing irrigated land, and to provide irrigation
 

to 104,000 ac of new land in north central Sri Lanka. 1/ The second stage
 

of the project involves the development of 71,000 ac of new land to use,
 

partially, the additional irrigation potential created by Stage I. The
 

proposed project would cover 26,000 ac of the areas earmarked for Stage II 

development.
 

1.02 Since the beginning of its operation in Sri Lanka in 1954, the 

Bank Group has made seven loans and extended eight credits, totalling
 

US$127.6 M. This would be the Bank Group's fifth project in support of the 

country's efforts in water resources development. In addition to supporting 

the Mahaweli Ganga, Stage I project) the Bank Group has been involved in a 

Lift Irrigation Project (Credit 121-CE) and a Drainage and Reclamation Proj

ect (Credit 168-CE). A Tank Irrigation Modernization Project, prepared and 

appraised concurrently with this project, is now being processed. 

1.03 The feasibility study for Stage II, provided for under the Loan/ 

Credit Agreements for Stage I, was prepared by the consulting firm SOGREAH 

of France. In addition, an FAO/IBRD Cooperative Program (CP) mission visited 

3ri Lanka in early 1975 to prepare this project. The findings and recommend

ations of the CP mission are presented in Report No. 17/75 CEY. 7 dated 

April 25, 1975. The project was apparaised in April/May, 1975 by a Bank 

Group mission comprising Messrs. R. Morton, M. Fireman, P. Garg, J.K. Lee, 

and A. Seager (IDA) and R. Shukle, Z. Matmor and D. Benor (Consultants). 

1/ In addition it includes the installation of a 40 MW hydropower plant and
 
on-farm rehabilitation and development of 4,000 ac of land under sugar
cane cultivation. 



-2-


The mission was accompanied by representatives of four prospective co-finan
cing countries: Messrs. R. Bailey (Canada); R. Glazner (The Netherlands); 
W. Franklin (UK), and J. Coles, R. Perry and J. Watson (USA). This report, 
based on the findings and recommendations of the appraisal mission, was 

prepared by Messrs. J.K. Lee and P. Garg.
 

II. BACKGROUND 

General 

2.01 The Republic of Sri Lanka is a tropical island in the Indian 
Ocean with an estimated current population of about 13.5 million, 80% of
 
which is rural. Of the total land area of 16.2 million ac (about
 

25,300 sq mi), about 5 million ac are used for agriculture, 9.3 million ac
 
are under forests, and the remaining 1.9 million ac are water bodies, urban
 
areas or under other uses. 
About half of the forest land is potentially
 

suitable for agricultural development.
 

2.02 The island's climate is characterized by nearly constant temper
atures but with large variations in rainfall. Based on precipitation, the 
island can be divided into two tistinct zones: the wet zone (average annual 
rainfall over 75 inches), situated in the southwest quadrant and covering 
about 30% of the land area, and the dry zone (a-erage annual rainfall 35 to 
75 inches) covering the remainder of the island. The wet zone supports more 
than three-quarters of the total population and accounts for about 70% of 

the cultivated land. 

The Economy
 

2.03 Per capita income levels (US$110 in 1973) are low. Since 1970,
 
growth in national income has averaged 2.5% a year, only slightly higher
 
than the population growth rate of 2%. A large part of the labor force, 
perhaps about one quarter, is unemployed or underemployed, and indications 
are that the employment situation has been worsening for some years. During
 



the last few years, Sri Lanka has bcen severely affected by rapid deteriora
zion in its terms of trade -- prices of its major imports, foodgrains, 

4ertilizers and petroleum products have shot up, while price increases 

for its main exports tea, coconuts and rubber have been relatively moderate. 

2.04 Past Government programs have emphasized social welfare and equit
able income distribution. On the positive side, this has meant an increas

_agly egalitarian income distribution, a rather well-developed system of 
health care and other public services, a high literacy rate, and an absence 
of the extreme poverty. These developments, however, have not been accom

panied by a satisfactory growth in output, mainly because of inadequate 
investment in productive sectors. Much of the capital stock of the economy 
is obsolete and requires replacement and modernization. The country faces
 
a severe foreign exchange gap, and 
 the budgetary resources of the Government 

are barely adequate to cover its current expenditure, leaving most capital 

Eormation to the vagaries of external assistance. The Government is aware 
if the problems confronting the economy and has been gradually shifting the
 
amphasis towards production oriented investments, particularly those for
 

increasing food production.
 

The Agricultural Sector 

2.05 Agriculture contributes about one-third of the gross national
 
product (GNP), more than one-half of all employment, over four-fifths of 
export earnings and much of the Government revenues. Dominance of the 

sector gives it a pivotal role in influencing the economic activity and
 

the course of development in the country. 

2.06 Sri Lanka's climate is suitable for year-round crop production.
 

The major constraint is water; in the wet zone there is sometimes too much 
4hile in the dry zone there is often too little. The variations in precipi
:ation and elevation make it possible to grow a wide range of crops including
 

1/ 
 A detailed analysis of the various constraints to agricultural develop
ment in Sri Lanka is given in the Bank Group Report No. 579-a-CE. 
Republic of Sri Lanka, Agricultural Policy and Program Review, datei 
February 19, 1975. 
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tea, rubber, coconuts, paddy, manioc, chillieal maize, potatoes and millets. 

About half of the total cultivated area of 5.0 million ac is under tree 

crops -- primarily tea, rubber and coconuts. The other half is under field 

crops, the major ones being paddy (1.3 M ac), manioc (0.2 Mac) and chillies, 

maize, potatoes and millets (about 0.1 H ac each). Where sufficient water 

two or more crops a year.is available, it is the common practice to produce 

The cropping intensity on paddy lands ranges from about 185% in the wet 

zone to about 110% in the dry zone, the aveirage for the whole country being 

about 150%.
 

2.07 In the decade ending in 1973 (the last "normal" year), agricultural
 

output increased by about 25%, i.e. at an annual rate of only 2.3%; on a
 

per capita basis the rate of increase was insignificant. While foodgrain
 

production increased by about 36% over this period (3. 1%annually), output 

in the tree crop sector increased by only 13%. Paddy production, under 

favorable weather conditions, reached 77 Mbu in 1970 and that level is 

still to be surpassed. In 1974, the dry zone experienced a severe drought;
 

both the maha and yala crops harvested in 1975 were much below normal. Ten

only
tative estimates of the 1975 paddy crop place it at about 47 M bu --

about two-thirds of the 1970 production. 

2.08 The slow growth of agricultural production despite considerable
 

potential for higher output levels may be attributed to a number of factors.
 

Thi-! sluggish performance of the tree crop sector is largely a result of
 

inadequate investment due to poor financial returns and uncertain investment 

clinmate.. Production of field crops has suffered from poor water management, 

lack of adequate for tillage, inadequatescarcity of farm inputs, farm power 

attention to extension, marketing and credit facilities and the system of 

controls and subsidies which works to reduce incentives to the farmer.
 

The Government is concerned about the stagnation in agricultural2.09 

production. Among the measures recently taken to increase field crop output
 

are: increases in eiiarrnteed aunnfl-t nriceV and elimination of compulsory 

paddy procurement to provide production incentives; reduction in free and 



subsidized rations; import restriction on subsidiary crops such as chiliies,
 

onions, potatoes and pulses to promote domestic production; establishment of 

Agricultural Productivity Committees (APCs) to improve the supp!y of farm
 

fnputs and supporting services, and most importantly an increase! emphasis on
 

-ifficientwater utilization and management.
 

*rrigation
 

2.10 Agriculture in the dry zone depends entirely upon irrigation 

during the yala season and because of erratic monsoons, supplementary 

irrigation is necessary even during the maha season. 

2.11 Irrigation in Sri Lanka dates back to about 600 B.C. when an exten

sive network of irrigation tanks (reservoirs) was developed in the northern
 

part. Over the last century, many of these facilities have been reconditioned
 

and incorporated into new irrigation systems. Currently, they irrigate about
 

900,000 ac and efforts are continuing to expand this acreage further.
 

2.12 In addition to reconditioning the ancient tank network, the Govern

ment has undertaken a number of multi-purpose water development projects-

amorg them are Gal Oya, Uda Walowe and Mahaweli Ganga projects. With the
 

completion of the ongoing works by 1985, the total irrigated acreage would
 

increase by about 200,000 ac.
 

2.13 Farmers in Sri Lanka follow the traditional methods of irrigating
 

paddy; they let water run continuously, ponding it on the fields. In addi

tion to meeting the consumptive use requirements of the crop, this method
 

has the advantage of assisting in weed control. However, it is highly
 

wasteful in the use of water, particularly on soils with high permeability.
 

Mahaweli Ga.a Devclopment 

2.14 The Mahaweli Ganga is the largest river on the island and is the
 

principal source of water available for diversion to the dry zone. It
 

drai.ns an area of about 4,000 sq mi with a rainfall varying from about 50
 

ichs in tie lower reaches to over 200 inches at the head of the catchment. 

Ti'. t-ean annual discharge near the mouth is about 7 million ac-ft (MAF). 
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2.15 Early investigations of the irrigation and hydropower potential
 

of the Mahaweli Ganga River were undertaken by the United States Operations 
Mission (now USAID) during 1958-61 and the Irrigation Department (ID) of 
,he Ministry of Irrigation, Power and Highways (MIPH). During 1965-68, 
UNDP/FAO undertook a thorough study of the development potential and formu
..
ated a Master Plan, to be implemented in three phases over a 30 year
 
period, for 900,000 ac of irrigation and 970 MW of hydropower. The first 

phase envisaged benefiting 231,000 ac -- 127,000 ac of already irrigated 
land and 104,000 ac of new land. In addition, it provided for a 40 MW of
 
aydropower generating capacity. Due to the magnitude of the task and the 
need for further investigations, after discussions with the Bank Group, 
:he Government decided to implement the first phase in three stages. 
Lmplementation of Stage I, comprising the major works for the whole phase, 
and improvement of water supply to 127,000 ac of existing irrigated land, 
started in 1972 and is expected to be completed by 1976. Stages II and 
III would involve, primarily, the on-farm development of existing irrigated 
lands and reclamation and development of new lands to be served by irrigation 

potential created under Stage I. 

Project Formulation 

2.16 The 71,000 ac included in the Stage II development have been 

divided into six sub-areas, labelled as: H1 (6,000 ac); (12,000); H4H2 
(23,500 ac); H5 (15,500 ac); H7 (8,000 ac), and H9 (6,000 ac) as shown 

in Map 11908. Three other sub-areas: H3 (23,000 ac), H6 (2,000 ac) and 
H8 (2,000 ac) cover lands which are already developed and served from 
existing tanks -- area H3 from the Kala Wewa tank and areas H6 and H8 

from the Kandalama tank. Water supplies to these three sub-areas would 

also be supplemented by Stage I of the project. 

2.17 The GOSL has already undertaken the development of sub-area H1 . 

The proposed project would include the development of H2, H7 and H9. 
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These three areas are adjacent to lands already developed or under develop

ment and hence constitute the logical next step. Exclusion of sub-areas
 

H4 and H5 was due to the constraints on implementation capacity. At some
 

future date, they would be developed as a contiguous unit by extension of
 

tne right bank Kalawewa canal.
 

III. TIE PROJECT AREAS
 

teneral
 

1.01 The proposed pro3ect includes 26,000 ac of irrigable land in two
 

ion-contiguous areas in Anuradhapura and Kurunegala Districts. Except for
 

,ome 5,000 ac partially irrigated from small village tanks, the project
 

areas are covered by brush and scrub timber. The areas are sparsely
 

populated; the estimated current total population being about 15,000.
 

lae settlements are mostly purana (old) villages with the traditional
 

pattern of clustered homesteads around village tanks. In recent years,
 

a considerable number of migrants in expectation of impending development
 

aave moved into this area and squatted on public lands.
 

Climate
 

3.02 The climate in the project areas is tropical with mean monthly 

Lemperatures ranging from 76*F to 86*F, making it suitable for year round 

cropping. The mean annual rainfall is about 55 inches and about two-thirds 

of that occurs during the maha season (October to January). Mean relative 

aumidity varies from 69% to 80% and average daily sunshine, from about four 

hours in December to nine hours during February through April (Annex 1). 

3.03 The rainfall pattern is highly erratic. The onset of the monsoon
 

may vary as much as six weeks from year to year. The amount of rainfall
 

received also varies considerably from year to year. Precipitation amount

ing to 6 to 8 inches per week as well as dry periods extending for 2 to
 

3 weeks are not uncommon during the maha season. The unpredictability of the
 

rainfall makes irrigation necessary even during the maha season.
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Topography and Soils 

3.04 	 The north central region in which the project areas are located
 

are
is a large plain sloping gently from south to north. The soils 


They are unusually
lateritic and derived from coarse grained granites. 

low in silt content and therefore are very hard when dry. They have 

high permeability and low waterholding capcities. The warm winds that 

island during the yalaregularly blow over the northern part of the 

season dry the soils out quickly and, therefore, they require frequent 

irrigation. 

In addition to the general slope, there is local undulation in
3.05 


surface relief which is related to the stream pattern. Generally, three soil 

types are found: (1) reddish-brown, moderately coarse, highly permeable 

soils, located on uplands with elevated rolling topography; (2) slightly
 

darker, slightly finer, less permeable soils with fair drainage, located mostly 

on the gentle slopes below the uplands, and (3) brown to grey-brown, slightly 

finer, impermeable, poorly drained bottom land soils. All the soils are 

slightly acidic. 

3.06 	 Because of the coarser structure and higher permeability of the 

the production of upland crops,reddish brown soils they are best suited for 

while the bottom soils are ideal for paddy production. Even though the soils 

on the uplands and incermediate slopes are better suited to crops other than 

paddy, they are officially described by GOSL as "paddy soils". Paddy is 

uniformly grown on their during the maha season (Annex 2). 

Population, Farm Size and Land Tenure 

Rouga estimates indicate a total of about 3,000 households in the
3.07 


project areas -- about one-quarter of them recent migrants, mostly from nearby 

indicate:areas. Socio-economic surveys conducted during project preparation 

(a) an average of five persons per household; (b) 55% of the population in the 

15 to 60 year age group; (c) a literacy rate 	of about 70%, and (d) about 80% 

of the households are agricultural. 
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On the average, agricultural households own about 2 ac of tank 

irrigated paddy land, 1.5 ac of unirrigated high land and 1 ac of chena 

-- most of the 

3.08 


lana. There are considerable variations from the average 


paddy land belongs to the old settlers -- the new settlers generally have
 

highland and chena land only. Practically all farms are owner operated.
 

However, the new settlers do not have any tenancy rights to the lands culti

vated by them. 

Agricultural Production
 

As most of the project 	areas are forests the present agricultural
3.09 


most widely cultivatedproduction is rather small (para 3.01). Paddy is the 

crop in the tank irrigated areas. Sowing of the maha paddy starts in 

October/November, after the tanks have been filled to a 	level deemed adequate
 

to ensure the water requirements of 	 the crop until maturity. Because of 

inadequate farm power for land preparation and the priority given to chena
 

The crop is harvested
cultivation, the sowing is extended 	into late January. 


between February and April. Subject to the water availability in the tanks, 

a second paddy crop, yala paddy, is broadcast during March/April for harvest 

in June/July. 

3.10 	 Maha paddy is grown on some 4,500 ac and yala on 500 ac. Due to
 

are low about tons/ac,
chronic water shortages, the yields -- 0.7 and 0.6 


Farmers prefer broadcasting to transplanting despite the
respectively. 


row seeding which allows
iatter's potential for 	higher yields. Recently, 

easier weed control, has become popular. Cultivation is by manual labor,
 

except for land preparation which is done by tractors and buffaloes.
 

3.11 	 Crops such as kurakkan (finger millet), maize, sorghum, pulses
 

under rainfed conditions on about 1,500 of high

and chillies are grown ac 


lands. Some coconuts, bananas and vegetables are grown on household garden
 

plots. On chena lands, farmers grow millets, pulses, sesamum, and other 

drought-resi-,ant crops. The total production is about 	 3,500 tons of paddy 

Present cultivationand about 506 tons of pulses, cereals and other crops. 
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practices, cropping patterns, yields and production levels are detailed in
 

Annex 3.
 

Agricultural Supporting Services
 

3.12 As the project areas are largely undeveloped, there is only a mini

mal social or econmic infrasructure in the areas. Essentially, the project
 

farmers practice subsistence agriculture using few purchased inputs and 

marketing only a small fraction of the produce. For the limited commercial 

links, and for the supply of services such as extension and inputs, the 

project areas depend upon the nearby more developed areas (primarily sub

areas H3 , H6 and H8 ). Annex 4 describes the general set up of agricultural 

supporting services in Sri Lanka. 

IV. THE PROJECT 

General 

4.01 The project would develop about 26,000 ac of irrigable land for 

using part of the irrigation potential created under Stage I of the Mahaweli
 

Ganga project. Except for some 5,000 ac, the areas to be developed are 

forests, covered by brush and scrub timber. The proposed project would 

include:
 

-- clearing the forests into leveled fields; 

constructing the irrigation, drainage, and road network, 
and rehabilitating the existing irrigation infrastructure
 
for integration into the new system; 

selecting some 10,000 families for settlement into about 
100 hamlets in the areas to be developed and providing the 
hamlets with the necessary social infra-structure; and
 

providing the agricultural supporting services to complement 
the investments in physical facilities.
 

Project Components 

4.02 The main components of the project would be: 



Civil Works (Annex 5) 

(a) 	 rehabilitating and enlarging the two existing sluices 
on the Kandalama tank to deliver 250 cfs and 200 cfs to
 

the right bank (RB) and left bank (LB) main canals, 
respectively;
 

(b) 	rehabilitating, enlarging and extending the RB main
 

canal from the Kandalama tank. The canal would be about 
22 mi long and would terminate in Mankadawala tank. It 
would carry 250 Cfs for the first 7 mi, 210 cfs for the 
next 6 mi, and 100 cfs for the rest. Three village tanks, 
located along the canal, would be integrated into the
 

canal by providing appropriate control structures. A 
3 mi long branch canal would leave the main RB canal 
after about 12 mi; 

(c) 	rehabilitating, enlarging and extending the LB main
 

canal from the Kandalama tank. The canal would be 14 mi
 

long and would terminate in Ranawa tank. It would carry 
200 cfs for the first 5 mi and 170 cfs for the rest. 
An earthen dam would be built on the Dambulu Oya, to
 

enable the canal to cross that waterway. Two branch 
canals, one 3 mi long and the other 2 mi long, would 
take off from the Ranawa tank, the terminal point for 
the LB main canal;
 

(d) 	 extending the LB main canal from the Kala Wewa tank by 
about 3.5 mi. It would carry about 160 cfs and would 
feed two branch canals, one 7 mi long and the other 
10 mi long; 

(e) 	constructing distributaries and field channels in the
 
ser-vice area to carry water from the main and branch 

car.als to the individual farms; 

(f) 	constructing field drains, secondary drains and main
 

drains for removing excess surface water from the fields. 
Design capacity of the drainage system would provide
 

for removal of 0.125 cfs per ac for farm drains, 0.105 cfs 
per ac for secondary drains, and 0.90 cfs per ac for main 
drains;
 

(g) 	 constructing 12 ft wide unpaved roads along the field 
channels, 16 ft wide paved roads along distributaries 
and branch canals, and 20 ft wide paved roads along 
main canals ; and 

(h) 	 clearing the vegetative cover and stumps from the forests 
and Levelling the land into 2.5 ac - sized farm units. 
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Construction Equipment and Vehicles (Annex 6)
 

(a) 	 provision of equipment and vehicles (base cif cost about 
US$6.4 M) for use in the construction program. After 
project completion, leftover usable equipment would be 
used either for the 0 & M of the completed system or 
would be deposited in the equipment pool of the Department 
of Machinery and Equipment (DME), Ministry of Irrigation, 
Power and Highways (MIPH). 

Agricultural Equipment and Supporting Services (Annex 6)
 

(a) provision of 150 four-wheel and 570 two-wheel farm 
tractors, all with necessary attachments and equipment 
for use in land preparation. In addition, the project 
would provide 150 sprayers for applying pesticides
 
and herbicides;
 

(b) provision of buildings, vehicles and equipment for 
strengthening the extension services, and 

(c) provision of equipment and supplies to the Maha Illupalama 
Research Station fo: continuing its program in irrigated 
agriculture. 

Land 	Settlement and Social Infra-Structure (Annex 7) 

(a) 	selection of some 10,000 landless/small holder families
 
from in and around the project areas for settlement on the 
newly developed lands; and 

(b) 	 provision of social infra-structure such as schools, 
health clinics, markets, community centers, post offices 
and banks to serve the settlers. 

Technical Assistance
 

(a) provision of a hydrologist/water resource specialist for
 
1 to 2 years to assist the Mahaweli Development Board
 
(MDB) in analyzing the water availability from the 
Mahaweli project, particularly the potential for further 
expansion of the service area. A water management/on-farm 
development specialist would assist in designing on-farm 
works and preparing project operating plans at the field 
level. The project would also provide an construction 
engineer to assist the Mahaweli Development Board (MDB) 
in planning, scheduling and management of the project 
implementation (para 5.06).
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Water Supply, Demand and Quality (Annex 8) 

4.03 Water Supply: The water supply for the project areas would come 

from two sources: from the Mahaweli Ganga diversion via the Bowatenna tun
nel and from the existing tanks fed by the local catchments. For a total 
irrigable area of about 125,000 ac, of which the project areas are a part, 

it is expected that the diversion from the Mahaweli Ganga would average
 

5-40,000 ac-ft per year, and the yield from the local tanks, about 400,000 
ac-ft per year. Together, the two sources would provide an average of 7.5 ac

ft of water per acre per year. 

1.04 Water Demand: For the proposed full development cropping intensity
 
-.f 160%, the average annual water requirements are estimated at about 6 ac
 
ft per ac. Under the proposed project, the irrigation deliveries to 
the paddy
 
fields would be restricted to daylight hours and as a result, overall irri

gation efficiencies are expected to be about 40% compared to 20% 
or less
 
achieved under traditional irrigation in similar other areas of the country.
 
A simulation study covering the total irrigable area of 125,000 ac, cultivated
 
Lt the proposed cropping intensity of 160%, indicated that over a 24 year period
 
1945-68), the supplies would have been fully adequate except in one extremely
 

,ry year (1947/48). Even then the shortage would have been less than 15%.
 

'4.05 Until the development of all of 125,000 ac, the proposed project
 

..
reas would have abundant water supplies. Even after completion of the whole
 

.etvelopment, supplies 
are expected to be fully adequate. It is proposed,
 

,owever, that before starting the remainder of Stage II development, a 

,:horough updating of the water supplies and requirements for the entire 

lahaweli Ganga project be undertaken.
 

.,.06 Water Quality: The water available for the whole of the Mahaweli
 

Ganga project is of good quality and fully satisfactory for irrigation.
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Implementation Schedule 

4.07 The project implementation would take four years (Annex 9). 

Tender documents for construction equipment would be prepared and issued so 

that deliveries would start in August 1976 and would be completed by 

June 1977. Using the machinery and equipment already with the Mahaweli 

Development Board (MfI), some preliminary works would begin in January 1976. 

However, the progress is expected to be slow until the arrival of lhn rew 

equipment. It is expected that about 10% of the construction work would be 

completed in 1976, and 30% each year in the following three years. Selec

tion and settlement of the new families into the developed areas and the 

strengthening of the supporting services would proceed concurrently with 

the implementation of the physical works, and it is expected that by 

December 31, 1979 the project would be fully implemented. 

4.08 To minimize interference with crop production in existing tank 

areas and also to take advantage of the favorable construction weather,
 

most of the field work would be performed during the nine month periods from 

January through September. Many of the farmers from the project areas and 

from the surrounding areas could be employed on project works. 

Cost Estimates 

4.09 Total project costs are estimated at US$82.0 million equivalent,
 

including about US$21.0 million in import taxes and duties. The foreign
 

exchange component is estimated at US$23.4 million or about 38% of the
 

total net of taxes and duties. Estimates are based on preliminary design, 

with unit prices at January 1976 levels. The major elements included in 

the cost estimates are: civil works (US$26.3 M) ; construction equipment and 

vehicles (US$14.0 M); agricultural equipment and vehicles (US$4.8 M); social 

infra-structure (US$10.5 M)'; technical assistance (US$0.5 M), and engineer

ing and administration (US$3.9 M), making the base project cost US$60.0 M. 

To this cost, physical contingencies of US$5.3 M (20% of civil works costs) 
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and price contingencies 1/ of US$16.7 M (26% of the base cost plus physical 

contingencies) are added to arrive at the total project cost of US$82.0 M.
 

Estimated project costs, presented in greater detail in Annex 10 are summariz

ed below:
 

1/ Price contingencies have been calculated assuming the following infla

tion rates: 

Rate of Inflation (Z) 1976 

Year 

1977 1978 1979 

Civil works 
Equipment & Vehicles 

14 
10 

12 
8 

12 
8 

12 
8 
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It___ 	 /aofLocal Foreign Total- Local Foreign Total Total 
... (R Million)-------- (U.$ M.llioiYZ
 

I. Civil Works
 

Kandalama tank 
 6.1 1.5 
 7.6 0.8 0.2 1.00 1
 
Main and branch
 
canal /b 
 49.9 17.3 67.2 6.7 2.3 9.0 
 11
Distributary canals 26.0 
 1.5 27.5 3.5 0.2 3.7 5
 

Main 	 and secondary
drains 
 5.1 1.5 
 6.6 0.7 0.2 0.9 1
 

Field channels and
 
drains 
 26.4 2.2 28.6 3.5 0.3 
 3.8 5
Land 	clearing 
 16.7 7.5 24.2 2.2 1.0 3.2 4


Land preparation 
 10.2 3.0 13.2 1.4 0.4 1.8 
 2

Roads 
 16.0 6.0 22.0 2.1 0.8 2.9 4 

Subtotal 
 156.4 40.5 196.9 
 20.9 5.4 26.3 32
 

II. Construction
 
equipment and
 
vehicles 
 57.0 48.0 105.0 7.6 6.4 14.0 17
 

III. 	Agricultural
 
equipment and
 
vehicles
 

Farming equipment 15.0 17.3 
 32.3 2.0 2.3 4.3 5
 
Extension vehicles
 
and supplies /c 1.5 0.8 
 2.3 0.2 
 0.1 0.3 -


Research equipment
 
and supplies 0.8 0.7 
 1.5 0.1 0.1 0.2 -


Subtotal 17.3 18.8 36.1 2.3 2.5 4.8 
 6
 
IV. Social Infra

structure 
 63.0 15.8 78.8 
 8.4 2.1 10.5 13
 
V. Technical Assistance 1.5 	 3.8
2.3 	 0.2 0.3 0.5 1 

VI. Engineering manage
ment and adminis
tration 29.5 - 29.5 3.9 
 -	 3.9 5
 
Basic 	project cost 324.7 125.4 450.1 43.3 16.7 60.0 73 

VII. 	 Physical 
contingencies 31.3 
 8.1 39.4 4.2 1.1 5.3 6 

Subtotal 356.0 133.5 489.5 47.5 17.8 65.3 80 
VIII. 	Expected price
 

increase 
 83.5 42.0 125.5 11.1 5.6 16.7 20 
Total project cost 439.5 175.5 615.0 58.6 82.023.4 100 

/a 	 Due to rounding, the figures may not exactly agree.
 
/b Includes the costs of Damulu Oya rese'voir and village tank improvements. 
/c Includes the costs of bicycles and motorcycles purchased for resale to 

Extension staff.
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FinancnP 

4.10 The proposed contribution of US$30.0 million by IDA and the co

financing countries would finance the full foreign exchange costs and some 

local costs, or about 49% of the total project cost net of taxes and duties. 

Commercial banks and the buyers of the farm equipment (tractors and sprayers) 

would provide about US$5.0 M for financing the farm equipment. The Government 

would contribute the remaining US$47.0 M through annual budgetary appropria

tion. Net of receipts from taxes and duties on iml rted project items, the 

Government's contribution would be about US$26.3 M, or about one-third of the 

net project cost. Assurances would be obtained from the Government that it 

would make adequate budgetary provisions to the agencies concerned to cover 

all project costs and that it would furnish to IDA not later than November 1 

each year a detailed plan for the implementation of the project with related 

financial requirements for the following fiscal year.
 

4.11 Assurances would also be sought from GOSL that after the construc

tion phase is completed, such parts of the construction equipment as needed
 

and agreed with IDA would be retained by the MDB for the 0 & M of the proj

ect works (Annex 6, Table 1). 

Procurement
 

4.12 All equipment and vehicles would be procured through International 

Competitive Bidding (ICB) procedures in accordance with Bank Group Guidelines. 

Small off-the-shelf items costing less than US$10,000 each, which are not 

practical for international tendering, would be purchased through normal
 

Government procurement procedures which are satisfactory to IDA. Such 

purchases would however, be limited to an aggregate total of US$500,000.
 

4.13 Because most of the civil works (base cost US$26.3 M) would be
 

simple, individually very small, labor intensive, scattered over a w- .e 

area, restricted to seasonal construction, and could not be grouped into 

large contracts, they are unsuitable for international competitive bidding. 

Work such as excavation of field and collector drains, and enlargement of 
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dis tributaries and field channels, would be done through contracts with 

villagers/day laborers on a unit-cost basis. The construction of other 

works would be done by public or private contracting firms, selected through 

local competitive bidding according to procedures satisfactory to IDA. 

Disbursements 

4.14 Disbursement from the proposed credit would be made for (a) 100% 

of the foreign expenditures for directly imported equipment, vehicles and 
spares; (b) 50% of local expenditures for locally procured, equipment, vehi

cles and spares; (c) 100% of foreign expenditures for technical assistance; 
and (d) 50% of the cost of civil works performed under local competitive 

bidding and under day laborer contracts. Applications for disbursements 

would be fully documented. It is expected that disbursements would be 

completed by June 30, 1980, approximately six months after the end of a
 

five year implementation period. An estimated schedule of cxpenditures of
 

the project, a semi-annual disbursement schedule ahd the proposed allocation 

of the proceeds of the credit are shown in Annex 11. Upon completion of 

the project, any funds remaining in the credit account may be used at the 

Association's discretion, for project related expenditures. 

Accounts and Audits 

4.15 The organizations responsible for carrying out any pai t of the 

project would be required to prepare and maintain separate project accounts 

and financial statements in accordance with sound accounting practices snd 

to have such accounts and financial statements audited annually by indepen

dent auditors acceptable to IDA. Certified copies of the audited accounts
 

and the auditor's reports would be sent to IDA within six months of the close 

of each fiscal year. 

Environmental Effects of the F: .;t 

4.16 The only known water-related disease in the area is malaria. 

Schistosomiasis and other similar diseases 
common in some tropical parts
 



- 19 

of the world do not occur in Sri Lanka. At one time malaria was practical.y 

eliminated, but in recent years the incidence of the disease has been 

increasing. The implementation of the project would extend the time during
 

which storage water would be held in the tanks and run in the canals and 

thus would increase the breeding potential for the mosquitoes. On the other 

hand, the opening of the natural drains would remove the tailwater from 

tt.e fields which stagnatas in borrow areas and low spots. As a precautionary 

measure, the Government would be asked to institute a malaria monitoring 

system, and if, necessary, to take appropriate remedial measures in the 

project area. Assurances to this effect would be sought from the Government. 

V. ORGANIZATION AND MANAGEMENT 

Project Implementation 

-.01 Civil Works: The MDB would have the overall responsibility for 

ioroject implementation. It would prepare final plans and designs, prepare 

specifications and tenders for construction equipment and vehicles, award 

construction contracts, and supervise the implementation. The Board would
 

be supported by the Irrigation Department (ID) in the Ministry of Power,
 

Irrigation and Highways (MIPH) in the preparation of plans and designs, 

and by the Departmen': of Machinery and Equipment (DME) in MIPH for the pro

curement and maintenance of the major construction equipment. 

5.02 The MDB, an autonomous agency under the MIPH, was established in 

1970 to oversee the development of the water resources of the Mahaweli 

Ganga River. The Board makes its own rules and regulations, recruits its 

own staff, and is financed by regular budgetary appropriations by the 

Government. The Board is well staffed with exnerienced technical personnel. 

Currently, the Board is in charge of implementing the Stage I of the Mahaweli 

Ganga project. It is also involved in the development of some Stage II areas 

(sub-area H1). Its future work program includes the development of remaining 

Stage II areas (sub-areas H4 and H5 ), Str e III areas, and Phases II and III 
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of the Mahaweli Master Plan. In view of its limited implementation capacity 

in land development works, it would be necessary that until completion, the 
Board restrict its attention to the development of the areas proposed under
 

this project. Assurances to this effect would be obtained from the GOSL 

during negotiation.
 

5.03 Agricultural Extension and Supporting Services. The Department
 
of Agriculture (DA) under the Ministry of Agriculture and Lands (HAL), would
 
be responsible for the reorganization and strengthening of the extension
 
service and for the procurement of vehicles, equipment and supplies for the
 
extension service. The motorcycles and bicycles to be used by the extension
 

staff would be sold to the staff by the DA on terms and conditions which
 

are satisfactory to IDA. The MDB would-be responsible for procuring the Vquip
ment and supplies for the Maha Illupalama research station. The Sri Lanka
 

Tractor Corporation (SLTC) would be responsible for the procurement of the
 
farm tractors and equipment and for their allocation to the dealers for re
sale to project area farmers and APCs. For farm tractors, a condition of
 
resale 
would be that the buyers would agree to engage in custom operations 
within the project area for at least 40 days per year. The PMB would be re
sponsible for improving marketing, processing and storage facilities. The
 
Bank of 
Ceylon and the People's Bank would provide credit to the eligible 

project farmers.
 

5.04 Sccial Infra-structure. The concerned Government agencies and 
departments, co-ordinated by the Land Settlement Division of the MDB would 
be responsible for settler selection, hamlet and village design and for
 

providing the necessary social infra-structure. 

5.05 A project Co-ordination Committee would be established to provide 
inter-agency co-ordination. The committee would be chaired by the Director, 
External Resourcec vision (Ministry of Planning and Economic Affairs) and 
would include the heads of the various participating agencies. The establish

ment of the committee would be a condition of Board presentation.
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Technical Assistance 

5.06 The MDB would employ the following specialists for assistance in 
project implementation: (a) a well-qualified on-farm development/water 
management specialist to advise on the design and layout of the irrigation
 
network and on the operating criteria for the system. 
The specialist would
 
also work in the field with the extension service and the project operating 
personnel to effect a viable water management plan compatible with the 
proposed rotational irrigation; (b) a hydrologist/water resources specialist
 
to assess the water availability in the Mahaweli development, and (c) a
 
construction engineer to assist in 
 planning, scheduling and management.
 
Draft terms of reference for the three specialists are given in Annex 5.
 
The appointment of *he three experienced specialists, with qualifications
 
acceptable to IDA, would be a condition 
of credit effectiveness. 

Coeration and Maintenance (Annex 12) 

5.07 Principal Irrigation Works. The MDB would be responsible for the
 
0 & M of the major project works (estimated costs Rs 75/ac/yr) until five
 
years after completion of 
the project. Thereafter, the responsibility for 
0 & M would belong to the Territorial Civil Engineering Organization (TCEO) 
in the MIPH. Assurances would be sought that the Government would providc 
sufficient funds for the proper 0 & M of the project facilities. 

5.08 Field Channe2.s: The Cultivation Committees (CCs) acting under 
the general supervision of the Agricultural Productivity Committees (APCs) 
and advised by Irrigation Engineers and Agricultural Extension Officers, 
would be sponsible for the maintenance of the field channels and for the 
di.stribution of water among the various users on each field channel (Annex 
4;.. The MDB/TCEO would oversee the maintenance operations of the CCs, and 
would report any deficiencies to the APCs or other higher authorities. In 
case remedial action is not taken, authority would be given the MDB/ TCEOto 
to take over the maintenance of the field channels and assess the costs 
against the water users with such charges to be thecollected by Government 
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Agent (GA). Assurances that such arrangements would be established would 

be sought from GOSL. 

5.0 e Water Management: It is anticipated that under the project, the 
CCs would make recommendations to the MDB/TCEO with respect to cropping 

calendars and the water issue periods. The CCs would also recommend minimum 
flows for domestic purposes and livestock. With this information, the MDB/TCEO 
would then establish the operating calendars for the various canals and dis

tributaries which would be strictly followed. The success of this program 
would require complete cooperation of the CCs and the APCs in the adopted 

water management plans. 

5.10 Agricultural Equipment and Services. Adequate repair facilities 
and workshops exist in the private sector in nearby areas to provide main

tenance services for the farm eequipment. It is expected that with the 
settlement of the project areas, private entrepreneurs would move into 
these areas as well. Accordingly, no problem is foreseen regarding the
 
availability of maintenance services farm equipment.for The maintenance 
of motorcycles and bicycles to be sold to the extension staff would also 
be done through private workshops. The DA would provide mileage allowa 

ance to the staff for the operation and maintenance of these vehicles. 

The maintenance of the extension equipment and other vehicles would be 
the responsibility of the DA. Funds for such maintenance as well as for 

fuel, personnel and operating supplies would be provided through the annual 
budget of the DA. Assurances would be obtained that the GOSL would continue 
to make available adequate funds and personnel for the agricultural exten

sion services in the project area.
 

Monitoring Project Performance
 

5.11 The MDB would establish a small unit to monitor the operation of 
the project. The unit would record: the water releases through the Bowa
tenna Tunnel; the amount of water released from the storage tanks, and its 
distribution to the branch canals, distributaries and field channels; 
canal and distributary conveyance efficiencies; field channel conveyance
 

efficiencies; the number of families settled; cropping patterns and yields
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during both the maha and yala seasons, and 0 & M costs. Such reports would 

be submitted to IDA annually on September first. Assurances that such a 

monitoring program would be implemented would be sought from GOSL. 

VI. PRODUCTION, MARKETING, PRICES AND FARM INCOMES 

Production 

6.01 Development of the newly irrigated lands and strengthening of
 

the supporting services would lead to increased cropped area and higher crop 

yields. It is estimated that at full development in Year 11, the cropped
 

area would increase from about 6,500 ac at present to about 42,000 ac.
 

Similarly, the average paddy yield is expected to increase from the present 

0.7 tons/ac to about 1.4 tons/ac. It is projected that even "without" 

the project, there would be some increase in the cropped area because of 

the increased water availability from Stage I of the Mahaweli project.
 

Similarly, it is expected that the yields in the presently cultivated areas 

would become similar to those in surrounding areas. The estimated present 

and projected future cropping patterns and production levels for project 

areas are summarized below: 

Area Cultivated Production
 
(thousand ac) (thousand tons)
 

Future Future Future Future
 
Without With Without With
 

Crop Present Project Project Present Project Project 

Maha Season
 

Paddy 4.5 4.5 24.5 3.2 4.5 34.3
 
Cereals - 0.5 1.5 - 0.4 1.5
 

--Pulses - - -

Yalj. Season 

Paddy 0.5 3.0 9.0 0.3 2.7 11.7
 
Ceceals 1.0 1.0 3.0 0.6 0.8 3.8
 
Pulses 0.5 1.0 4.0 0.2 0.5 2.8
 

Total 6.5 10.0 42.0
 

Cropping Intensity 25 38 162
 

(Z) 
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The projected "with project" cropping intensity would be about 160%. Annex 3 
gives the details of projected cultivation practices, cropping patterns, 

yields and production. 

Market Prospects 

6.02 Sri Lanka currently imports about 4% of its estimated annual
 

foodgrain requirements of about 1.6 million tons. Despite the Governmhnt's
 

emphasis on food self-sufficiency, it is likely that Sri Lanka would con

tinue to be an importer for the foreseeable future. Accordingly, the
 
project related increase of about 38,800 tons of paddy (equivalent to 25,200
 

tons of rice) and about 3,900 tons of cereals would be readily absorbed 

into the domestic market. 1/ No problem is foreseen in marketing the in

creased production of pulses. Before the import ban by the Government in 

1970, the per capita consumption was over four times the current level 
of 1.5 kgs. The projected annual increase of 2,300 tons would amount to 

a mere 10% increase over the present production in the country. 

6.03 The proposed improvements in transportation network and marketing 

channels would reduce the problems of any localized surpluses. The exist

ing processing and storage facilities around the project areas, augmented
 

by the PMB's planned expansion, would be adequate to handle the additional 

production. The recent decision to allow private trading in paddy would
 

also be helpful in handling the increased production.
 

6.04 To ensure farmer incentive and confidence, it would be necessary 

that before each crop season, the Government should set the guaranteed 

support prices for the various crops at reasonable levels and then procure 
all the supplies offered at those prices. The Government should take parti

cular care not to lower the guaranteed support price in the middle of a 

procurement season. 

1/ 	 Maize and sorghum, somewhat inferior substitutes to rice and wheat 
flour, would be consumed directly or mixed with wheat flour. The 
Oils and Fats Corporation would also be a likely buyer of theLe 
cereals for use as animal feed. 
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Prices 

6.05 For rice and cereals, the estimated future farm gate prices are 

derived from the Bank's projected 1985 World Market prices expressed in 

1976 constant prices. Prices for pulses, for which no projections are 

available, are based on the historical ratios between their prices and 

0ne rice prices. On this basis, the estimated future farm gate prices, 

a. prop.iately adjusted for freight, handling and processing are: US$180 

pur ton for paddy, US$140 for cereals, and US$270 for pulses. 

6.06 For economic analysis, the official exchange rate of US$1 = Rs 7.50 

hz.s been adjusted to a shadow exchange rate of US$1 = Rs 12.00 (roughly equal 

t( the VEEC exchange rate) to reflect the foreign exchange scarcity in Sri 

L. nka's economy. For farm budgets, the local farm gate prices have been 

b. sed on the official exchange rate, but with a 20% premium to reflect the 

& vernment's emphasis on food self-sufficiency. 1/ To isolate the project 

e .fects from the effects of unusually high foodgrain prices pr:vailing at 

present, the projected 1985 farm gate prices are used even for the present 

situation. The various price assumptions are discussed in more detail in 

Annex 13. 

Farm Incomes
 

6.07 Since the farm sizes, cropping patterns and cultivation methods 

would be the same in all the areas to be developed under the project, the 

f iture farm incomes would essentially be uniform. Accordingly, only one 

f irm model was analyzed -- a 2.5 ac irrigated farm with cropping patterns 

a-td yields representative of the project areas as a whole. It is estimated 

tiat at full project development in 1986, the annual net farm income 2/ in

cluding tne imputed value of the farm produce consumed at home would be about
 
.
As 6,OGO (in 1976 currency values) (Annex 14).
 

1/ Financial farmgate prices arrived at in this manner are quite similar 

to the current official procurement prices. 

2/ Before ?aying any water charges. 
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6.08 For the families' currently in the project areas, the present net 

farm income on the same basis is estimated at Rs 1 ,900, which would increase 

to about Rs 3,000 in 1986 under "without project" conditions. Thus, as a 

result of the project at full development, their income would be doubled. 

6.09 For the new settlers who would be mostly landless famil:Les from 

surrounding areas, the present income levels are unknown. However, they 

are unlikely to be above those for the farmers currently in the project 

areas. Furthermore, it is unlikely that without the project their incomes 

would experience any significant increase. Thus the gains for the new 

settlers would be even larger than those for the existing farmers. 

Cost Recovery 

6.10 At a discount rate of 10% per annurl, the present value of the 

project investments (in economic terms) is estimated to be about Rs 285 

million or about Rs 11,000 per ac. In addition, the 0 & M of the irrigation 

system would require an annual expenditure of about Rs 75 per acre. Assuming 

that the water charges were introduced in phase with the construction sche

dule, but with a two year grace period, it would require an average annual 

charge of Rs 2,000 per ec -/ -- Rs 1,925 for recovery of capital costs and 

Rs 75 for 0 & M costs -- to recover fully all the expenditures on this 

project. For the families currently in the project areas, these charges would 

exceed, their net incremental farm incomes (before accounting for family labor, 

even at full development.
 

6.11 Analysis of the farmers' ability to repay the project indicateg 

a "project rent" of about Rs 740 per ac (Annex 14, Table 4). In theory 

this is the maximum charge compatible with leaving adequate incentives to 

the farmers. It would be better however, to set the charges at a somewhat 

lower level because of (a) below average income levels of the project area 

farmers; (b) absence of any water charges in other areas of the country; 

1/ in constant 1976 prices. 
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apd (c) indirect recovery by the Government 	of about
 

half of the project cost through differentials between tl1e crop procure

ment prices and their "economic" prices. Tentatively, aa average water 

charge of about Rs 300 1/ per ac, equivalent to about 25% of the net 

family labor) aboutaccounting for 	 or
incremental farm income (before 

40% of the project rent would be most appropriate. This level of 

all 0 and capital cost,:harges would recover & M costs about 15% of the 

not counting the "indirect" recovery by the Government. Inclusion of the 

cost recovery index of about 65%.indirect recovery would imply a 

6.12 In the near future, the Government is planning to enact a Land
 

would permit the Government to impose
Betterment Tax Legislation. This 

and water 
taxes on increases in land values resulting from public projects, 

factors such as amount and dependability of water supplies,
charges based on 

capital costs, and 
increases in agricultural production, cropping intensity, 

project 0 & M costs. The legislation would permit the imposition of adequate 

charges to recover a reasonable proportion of investment costs for this 

project. 

(Credit 174-CE and Loan 
6.13 	 Under the Mahaweli Ganga Stage I project 


committed to impose water
 653-CE), soon to be completed, the Government is 


the full 0 & M costs and a reasonable propor
charges in that area to cover 


tion of the capital costs. Submission of a detailed implementation plan
 

project would be a condition of negotiations for
 
as stipulated under that 

this project. Actual implementation of that plan would be a condition of
 

Assurances would be obtained that within
 effectiveness for this project. 


two years of the credit effectiveness, the Government would submit to IDA, 

for implementation after IDA concurrence, a study indicating 
the appropriate
 

level of charges as well as the administrative mechanism to be used for 

Following the initial implementation, the Governcollecting such charges. 


IDA, would review and revise the level of

ment, in consultation with 

charges at intervals of not more than three years.
 

1/ In constant 1976 prices. 
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VII. BENEFITS AND JUSTIFICATION
 

7.01 Sri Lanka presently imports about one half of its foodgrain
 

requirements. These imports put a severe strain on the balance of payment
 

situation of Sri Lanka. Accordingly, the primary national benefit from 

the project would be the increased foodgrain production and the resulting 

foreign exchange savings. 

7.02 The project would develop and settle about 26,000 ac, most of 

which is forest land and only sparingly used for crop production. At full 

development, the project related increase of about 31,400 tons in food

grain production (rice, 25,200 tons; cereals 3,900 tons and pulses 2,300 

tons) would represent an annual gross foreign exchange savings of US$7.6 

million. Allowing for the added imports of fuel, fertilizers, agro

chemicals and farm equipment this would represent an annual net foreign 

exchange savings of US$5.5 million. 

7.03 The labor intensive civil works and village infra-structural 

works proposed under the project would provide a total of 10 million man

days of employment during project implementation. The increased cropped 

area and the more intensive cultivation envisaged under the project would 

generate an annual employment of 1.6 M man-days in on-farm works. Also, 

there would be a substantial increase in secondary employment in activities 

such as marketing, processing, and supply of farm inputs. All this would 

help to relieve somewhat the large unemployment and underemployment prevailing 

in the area.
 

7.04 The primary project beneficiaries would be some 10,000 families 

who at present, are landless or practice subsistence agriculture on small 

holdings. Their present income levels are substantially below the nationahl 

average. At full development, the project would bring their incomes to 

the national level. 
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7.05 Based on the following assumptions, the project's economic rate 

of return is estimated to be about 13% (Annex 15): 

(a) 	 a four year project implementation and a 50 year project 
life;
 

(b) 	 full agricultural development six years after project 
completion; 

(c) 	 projected 1985 World Market prices in terms of 1976 dollars 
for crops, fuel, fertilizers and pesticides; 

(d) 	 allowance for the shortage of foreign exchange by using a 
shadow rate of US$1 Ra 12; 

(e) 	 all farm labor valued at about 70% of the average market 
wage rate of Rs 8 per man-day (see Annex 15) and construction 
labor at the market wage; 

(f) 	unly the project related increase in crop production is
 
included in the benefits. Benefits from improved farm roads, 
and strengthened extension service in the rest of Anuradhapura 
District are not included in the analysis, and 

(g) 	 inclusion of all project costs except price contingencies, 
taxes and duties, cost of farm equipment (tractors and 
sprayers) and cost of social infrastructure. The cost of 
farm equipment is included as a recurrent cost in crop budgets. 

7.06 Tests made to determine the sensitivity of the ROR estimate to 

various alternative assumptions about costs and benefits, indicate that the 
project remains viable except under an unlikely combination of highly adverse 

assumptions. Results from some of the important tests are given below: 

Alternative 	 Rate of Return 

(i) 	Basic case 13% 

(ii) Foreign exchange valued 
US$1.00 = Rs 9.00 

at 
11% 

(iii) Foreign exchange valued 
US$1.00 - Rs 15.00 

at 
15% 

(iv) Farm labor valued at the market
 
wage rate of Rs 8.00 per man-day 12%
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(v) A decrease of 25% in net incremental 
benefits 10% 

(vi) An increase of 25% in project 
investment costs 11% 

(vii) 	 A two year delay in realizing the 
full project benefits 12% 

(viii) Combination of (v) and (vi) 	 8% 

(ix) Combination of (vi) and (vii) 10% 

(x) 	 Combination of (v), (vi) and (vii) 7% 

7.07 The results from the sensitivity test emphasizesthe need to 

carefully monitor and control the project costs and to ensure the realization
 

of the full 	project benefits.
 

VIII. RECOMMENDATIONS 

8.01 Conditions of negotiation would be that: 

(a) 	 the Government has submitted a detailed implementation 
plan for land settlement and for the provision of social 
infra-structure to the project areas, and 

1(b) tie roverrnent kas sul-ntteA a etaf'e' lrp~ementation 
plan for cost recovery, as stipulated under the 
Mahaweli Ganga Stage I Project (Credit 174-CE and 
Loan 653-CE) (para 6.13). 

8.02 Assurances should be sought from GOSL that: 

(a) 	 the Government would make adequate budgetary provisions to 
cover all project costs and that it would furnish to IDA 
not later than November 1 each year a detailed plan for 
the implementation of the project with related finan..ial 
requirements for the following fiscal year (para 4.10); 

(b) 	after the construction phase is completed, such parts of
 
the construction equipment as needed and agreed with IDA 
would be retained by the Mahaweli Development Board (MDB) 
for the 0 & M of the project (para 4.11); 
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(c) 	 the MDB and other organizations responsible for carrying cut 

any part of the project would prepare and maintain separate 

project 	 accounts and financial statements in accordance with 

accounting practices. Such accounts and financialsound 
audited by independent auditorsstatements would be annually, 

IDA. 	 copies of the audited accountsacceptable to Certified 
and 	the auditor's reports would be sent to IDA within six
 

(para 	4.15);months of the close of each fiscal year 

(d) 	 the Government would institute a system to monitor the 
necessary,incidence of malaria in the p .oJect area and if 


it would take appropriate remedial measures (para 4.16);
 

(e) 	 until the completion of the project, the MDB would not
 

undertake any other major development works (pAra 5.02);
 

& M of the(f) 	 the Government would provide adequate funds for 0 


project facilities (para 5.07);
 

(g) 	 the Government would make such arrangements for the mainte

nance of field channels as would be accepLable to IDA 

(para 5.08); 

funds 	and per(h) 	 the Government would make available adequate 
in projectsonnel for the agricultural extension services the 

areas (para 5.10) ; 

a unit to monitor the project(i) 	 the Government would establish 
and would send to IDA every September 1, annual progress, 


progress reports (para 5.11) ; and
 

(j) 	 within two years of the credit effectiveness, the Government 

would submit to IDA, for implementation after IDA concurrence, 

a study indicating the appropriate level of charges as well 

mechanism to be used for collecting such as the administrative 
charges. Following the initial tmplementation, the Government, 

IDA, would ceview and revise the levelin consultation with 
three tpara 6.14).of charges at intervals of not more than years 

3.03 Conditions of Board Presentation would be that: 

(a) 	 the Government has established a Project Co-ordination
 

Committee acceptalle to IDA (para 5.05).
 

8.04 Conditions of Credit Effectiveness would be that: 
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(a) the MDB has appointed a qualified and experienced on-farm 
development/water management specialist, a hydrologist/ 
water resources specialists and a construction engitteer 
acceptable to IDA (para 5.06); and 

(b) the cost recovery plan as stipulated 
Ganga Stage I Project (Credit 174-CE 

under the Mahaweli 
and Loan 653-CE) has 

been implemented (para 6.13). 

8.05 With the above assurances obtained, the proposed project would be 

suitable for an IDA/co-financing countries' credit of US$30 million under 

standard IDA terms. The Borrower would be the Republic of Sri Lanka. 

December 12, 1975 
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SRI LANKA
 

MAHAWELI GANGA PROJE(2, STAGE II., PART I
 

Topography and Soils
 

1. The project areas are located in the "dry zone" in north central Sri
 

Lanka which is characterized by rolling topography with rough,. eroded water
 

catchment areas above the more or less flat lands commanded by the tanks,
 

2. The soils are residual (i.e. were developed in place), derived
 

from and underlain at relatively shallow depths by granites, and are un

usually low in silt content. As a result, infiltration and permeability
 

rates are high, water holding capacities are low and the soils are quite
 

hard when dry. Erosion in the uplands has resulted in the lowlands soils
 

being somewhat finer in texture and lower, jt not low, in permeability.
 

3. Land classifications of the commanded areas, done somewhat along
 

the lines of the United States Bureau of Reclamation method, indicated that
 

there are no Class I soils; that most of the high lands comprising about
 

half those considered irrigable are Class II and III; and the bottom lands,
 

because they are suitable only for paddy, are in Class IVR which is con

sidered excellent for paddy.
 

4. The soils of the areas are similar in most respects and are com

posed almost entirely of three types: (1) well-drained, dark brown to
 

reddish brown soils (Reddish Brown Earths or Alfisols) on the crests and
 

upper slopes of the undulating landscapes, (2) imperfectly drained, slightly
 

darker and usually slightly finer brown to reddish brown soils (Haplustalf
 

sub-group of Alfisols), and (3) poorly drained, finer, dark brown to dark
 

grey soils with pseudo-gley and gley horizons (Low Humic Gley, Aqualf sub

order of Alfisols).
 

5. The most important characteristics of the soils of the project
 

areas, with regard to development and use, are: (1)high infiltration and
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permeability rates, (from a low of 0.17 to more than 3 inches per hour) 
(2)low available moisture holding capacities (1.2 to 1.6 inches per foot
 
of soil), (3) high bulk densities (mostly 1.6 to 1.7 gram/cm3) and (4) very
low silt contents. The soil clays are mostly of the non-expanding type
 
(illitic and kaolinitic), 
the pH rang-r from 6 to 7, the exchange complex
 
is 80 to 90% base saturated, the silica: sequioxide ratio is about 3, the
 
Exchange capacity is 0.5 to 0.6 meq per gram of clay and the exchange
 
capacities range from 4 to 20 meq/100 grams. 
There are some salt and
 
alkali accumulations in low spots where the drainage is completely
 
blocked. 
The organic matter content of the surface layer ranges from
 
1 to 5% and averages about 2%. 
Nitrogen and available phosphorous are
 
low and potash is moderate.
 

6. The infiltration rates of the upland soils are above an inch an
 
hour and of the Low Humic Gley soils, 0.1 to 1 inch per hour. Thus, water
logged conditions can exist in these soils only where the drainage outlets
 
are blocked. 
Since the soils retain a relatively small amount of water
 
that is available for plant growth (13 
to 16% by volume) and the rooting
 
depth of most crops apparently is restricted, a few irrigations will be
 
required in the wet season, and more often in the dry season. 
Because of
 
their unusually low silt content, these soils are very soft when wet and
 
very hard when dry and the period when they can be effectively worked for
 
seed-bed preparation is very short. 
Hence, it will be necessary to provide
 
mechanical equipment timelyfor land preparation. 

7. 
 As implied above, the Reddish Brown Earths (i.e. uplands) are best
 
suited for the production of upland crops such as 
cereals, pulses, chillies,
 
maize, etc, whereas the Low Humic Gley (bottomlands) are suitable only (in
 
the absence of drainage) for paddy. 
Even though the upland soils, because
 
of their high permeabilities, are not well suited for flooded paddy culture,
 
they are almost entirely used for paddy simply because it is by far the most
 
profitable crop that can be grown. Since only a few supplemental irrigations 
would be required to ensure a good paddy crop in the maha (wet) season, the 
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fact that a high proportion of this supplemental water would be loot is not 

inconsistent with the objective of taking effe:tive use of available irriga

tion supplies in the wet season. No paddy would be grown in the uplands in 

the dry season. 

December 1975 
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SRI LANKA 

PART I
MAIAWELI GANGA PROJECT. STAGE II. 

Cultivation Practices, Cropping Patterns 	
and Yields
 

grown in the project areas. There 
Paddy is the main irrigated crop. 

orbroadcast, row-drilled 
-- maha and yala. Maha paddy is 

are two seasons 

transplanted during October-January, 
for harvest during January-April.
 

Yala paddy is planted between February 
and April and harvested during May-


July. Cultivation is by hand labor with 	draft 
power for plowing, tilling
 

Har
and leveling supplied by buffaloes 

and 2-wheel and 4-wheel tractors. 


Despite higher yield potential
 
vesting and threshing are not mechanized. 


and easier weed control, transplanted 
paddy is not popular with farmers.
 

Broadcasting is most favored but row 
seeding, which allows weed control 

by
 

rotary weeders is spreading.
 

2. 	 Considerable amounts of water are used 
in field preparation 

to maintain at least a 2 inch depthand thereafter(saturation and leveling) 

of water to help control weeds, reduce 
labor and animal draft demand, and
 

Because land preparation
 
to enable continuous irrigation to be practiced. 


usually does not begin until the tanks 
are sufficiently full to ensure a
 

use is madeand insufficient 
crop, the maha planting season is delayed 	 of 

rainfall.
 

reason for the extended paddyAn important3. 	 Cnena cultivation. 

(chena agriculture in
 

sowing periods is the practice of slash and burn 


the yala rains cease in

The slashing begins whenareas.nearby jungle 

To make maximum use of the
 
April-May; the cuttings are burned in August. 


maha rainfall and to enable the crop to keep ahead of the regenerating
 

it begins to rain.
 
weeds, planting of the chena lands takes 	place as soon as 


source of food other than paddy, 
Most farmers look upon it as their major 

consider chena cultivation dependable and 
are reluctant to give it up. Only
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does the farmer and his family transferwhen the chena lands are secured 

attention to rice lands where, in the meantime, much of the rainiall and
 

often a significant amount of the irrigation water released from storage 

for those who sowed earlier has been wasted. Yala plantings are delayed
 

partly by the delays in starting the maha crop and partly by the need to 

harvest maha cereal and pulse crop in the chena lands and to replant them, 

usually with sesamum, before starting the yala crop on the irrigated lands. 

The cereal crops consist of finger millet, maize and sorghum. The
4. 


almost entirely a chena crop because of its great sensitivity to
former is 


recently been expanding becauseweed competition. Of the others, sorghum has 

some good varieties have become available from India and these ratoon well 

in Sri Lanka. Maize has always been grown, although not to a large extent, 

Neither sorghum nor maize are grown on irrigatedin the northern dry area. 


can
lands at present, but investigations in Maha Illupalama show that they 


both be grown successfully under irrigation, especially on the more per

meable soils.
 

5. The pulse crops. Cowpeas, green and black gram, and pigeon peas
 

would appear to present good prospects for the future. Very little is grown
 

under irrigation at present, but a start has been made to grow them after
 

rice on the irrigable lands. Elsewhere in the country, farmers have grown 

some under irrigation. laa Illupalama has good varieties and encouraging
 

field data to support pulse growing on irrigated lands.
 

6. Fruits and vegetables. Tree crops such as jack fruit, mango,
 

coconuts, guavas together with some vegetables are grown in home gardens.
 

7. Present yields. Information on present paddy (unhusked rice) yields 

comes from a socio-economic survey conducted by the MDB in January 1975 in 

sub-areas H 7 and H9 . The survey indicated an average yield of about 0.75 

tons per ac for maha paddy. No reliable yield information is available for
 

sub-area 112, but i*; is considered to be lower than in H7 and H9 . Accordingly,
 

the average for the three areas is assumed to be 0.7 tons per ac. In yala 

season, :he water ,;upplies are more unreliable and yields are somewhat lower -
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perhaps about 0.6 tons per ac. For cereals and pulses, the estimated present
 

yields are based on observations of field crops as well as on discussions with
 

farmers and extension and research workers.
 

T.-e Future Without the Proje-t 

8. It is projected that even "without" the project, there would be 

some increase in the cropped area because of the increased water availabil

ity from Stage I of the Mahaweli Project. Also, the paddy yields are expected
 

to increase faster than at the historic average rate of about 2% per annum.
 

However, the yield would remain somewhat below those in the surrounding areas, 

because agricultural inputs and supporting services would not be as readily 

available. Yields of other crops would increase at the rate of about 2% per 

annum compounded. Cropping intensities would increase from about 25% at pres

ent to 38% under without project conditions. 

Projected Cropping Patterns and Yields 

9. The main factors contributing to increased yields under the proj

ect would be the much improved and reliable irrigation supply, the provision
 

of drainage, better cultivation practices with the help of a reorganized ex

tension service and improved supply of inputs such as agricultural machinery,
 

seeds and fertilizers. Cropping intensities in the project area would increase
 

primarily because of land clearing and irrigation devel pment.
 

!0. Research station yields at Maha Illupalama between 1970 and 1974
 

indicate that if sufficient water is available, the paddy yields in both
 

the maha and yala seasons are about equal. However, in the case of maize,
 

sorghum and pulses (given sufficient water), the yields during the yala
 

season will exceed those secured during the maha. The difference is due,
 

in part, to more hours of effective sunshine.
 

11. Considering the above information as well as farmer practices and 

the findings of surveys by the Agricultural Research and Trainir- Institute, 

Lt has been concluded that approximately five years after the completion of
 

,	roject works (assuming a strengthened extension service), average yields 

ould be of the following order: 
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Haha Yala 
- tons/ac--

rice (broadcast) 1.40 1.30 

Pulses 

Dhal .66 .66 
Green gram .66 .66 
Black gram .55 .60 
Cowpea .70 .75 
Groundnuts .80 .85 

Average pulses .59 .65 

Maize 1.00 1.20 

Sorghum /a 0.90 1.20 

Average cereals 0.90 1.20 

/a Including ratoon.
 

12. 	 The proper management of irrigation deliveries would permit early
 

of maha Daddy in September and the introduction of
pre-season preparati .. 

Maha sowingintermittent irrigation would conserve water for the yala crops. 


would be from late September through October for harvesting in January and 

early February. Yala sowing would be in February and early March for harvest

ing in late 1ay through June. The principal agronomic changes would be:
 

(a) Under the project, 	irrigation to paddy fields would be 

restricted to daylight 	hours while the other crops would be
 
irrigated on a 4 to 5 day rotation. Also, it is expected
 
that a significant portion of the lands would be prepared
 

while dry and otners just after the first rain. The 
practicability of this has been demonstrated at Maha 
Illupnlama, at IRRI and on two operating projects in 
Sri Lanka. However, it has not been tried on a farm 
basis in the northern dry zone and therefore its ex..en
sive demonstration must be the first priority of the 
reorganized extension service.
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(b) The seedbed for the entire service area of a given

unit would be prepared with mechanical power within
 a short time  preferably a significant portion of
it while dry or following the first monsoon rains.

This would decrease the demands on stored water for
 
pre-irrigation to soften the soil.
 

(c) Firm irrigation seasons during which stored water
 
would bn released would be established. This would
 
enable slzortened crop cycles over the whole service
 area, but would require much greater discipline of

farm operation than at present.
 

(d) To secure the results anticipated it would also be
 
necessary for farmers 
to grow other crops such as
maize, sorghum, pulses, millet and sesamum on the
"paddy" lands during the yala season and perhaps
 
even during the maha season.
 

As the above practices imply many techniques that are new to the project
 
areas, the Maha Illupalama Research 
Station
 
must, at the earliest, devote its attention to the potential problems and
 
provide the extension staff with the relevant technical information.
 

13. 
 The present and estimated future production under the project for

paddy rice, cereals, and pulses crops in each of the five tanks is given in
 
Table 1. 

Decerber 1975 
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/

Present & Estimated Future Production-


All Project Areas (26,000 ac)
 

Production 
Area(thousand ac) Yield (tons/ac) (thousand to, ) 
2/ 2/ 21 
E- - P R W P 

aba paddy rice 4.5 4.5 24.5 0.7 1.0 1.4 3.2 4.5 -3 

cereals - 0.5 1.5 - 0.8 1.0 0.4 -.5 

nuases .... 

Subtotal 4.5 5.0 26.0 

---Maha intensity 17% 19% 100% 


[ala paddy rice 0.5 3.0 9.0 0.6 0.9 1.3 0.3 ?.7 1.7 

1.0 3.0 0.6 0.8 1.2 0.6 0.8 3.6cereals 	 1.0 


2.8
 pu .ses 	 0.5 1.0 4.o 0.4 0.5 0.7 0.2 0.5 


-2.0 	 5.0 16.0 - - 

-

Subtotal 


--Yala intensity 8% 19% 62% 

TOTAZ 6.5 10.0 42.0 - - -

AL i TEJSITY 25% 38% 162% 

1/ In .he nct cultivable project area of 26,000 ac.
 

=
 
2/ P =-.-resent, :7 = Future Without Project, W Future WIith Project 
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SRI LANKA
 

MAHAWELI GANGA PROJECT, STAGE II. PART I 

Agricultural Supporting Services
 

A. Organization of Agricultural Production
 

1. The Ministry of Agriculture and Lands (MAL) is responsible for the 
supervision of agricultural production and mobilization of inputs. The
 

Ministry of Irrigation, Power and Highways (MIPH) is responsible for irri
gation and land drainage. Recently, Sri Lanka reorganized field supervision
 

of agricultural production by setting up Agricultural Productivity Committees
 

(APCs) to oversee the Cultivation Committees (CCs), as well as Agricultural
 

Tribunals. The Government also proposes to set up District Agriculture and
 
Irrigation Advisory Committees. Four new laws governing agriculture produc

tivity, agriculture insurance, tenancy rights and rent, and sale of State
 

lands, respectively, have been enacted during 1972-1975. Draft legislation
 

for control of irrigation activities and for recovering land betterment
 

costs are due to be presented to the Legislature in the near future. Tht
 

betterment charges bill is significant in that it would enable recovery of 
irridation capital and 0 & M costs.
 

2. Agricultu-al Productivity Committees (APCs) are set up under t,e 
Agricultural Productivity Law (APL) which makes it mandatory for all owners 
and occupiers of agricultural land to use it to the maximum benefit of tLie 

country, in a manner prescribed from time to time by the APC. The law dals 

with all agricultural and livestock production. The duties of the owner and
 

occupier are defined and the processes of enforcement and supervision are 

also described in the APL. If compliance is not forthcoming, defaulters can
 

be dispossessed. The APCs are to become the principal regulatory bodies for
 

all agricultural activities. About 530 APCs are planned of which about '30 
had been set up at time of a praisal. Its members are nominees of the 
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Minister, 	MAL. At village level., the Cultivation Committees (CCs) are the
 

agents of the APCs ard are subject to their direction and control. The 

Minister may empower APC to act on all section , of the APL. The proposed 

Irrigation Bill would give further powers to the APCs.
 

3. 	 The APC functions are to:
 

(a) 	direct and control the CC. If necessary, the APC may 
delegate this responsibility to ray concerned Govern
ment official (i.e., Engineer, Agriculturist or Admin
istrator); 

(b) 	promote and coordinate agrcultural development;
 

(c) 	assist formulation of crcp and livestock production
 
programs;
 

(d) 	supplement the MA.nister, MAL's regulations for: 

-- the cultivation of irribated crops; 

-- the enforcement of "established customs" in this 
respect; 

-- distribution of water at farm level; 

-- the appointment and remuneration of executive 
agents for the foregoing, and 

-- farmers' contributions, in cash or labor, to the 
irrigation structures for which they are responsible. 

(e) 	regulate repossession by a landlord when a tenant dies intestate,
 

(f) 	appoint tenants for land not cultivated for two seasons;
 

(g) 	decide seasonal cropping pattern subject to the Government 
Agent's (GA) approval; Minister, MIPH has the final decision 
in respect of water releases implied by any specific cropping 
pattern; 

(h) 	permit the cultivation of crops other than paddy (the 1958
 
Paddy Lands Act has been repealed);
 

(i) 	act as an Agricultural Leasehold Society to take over or lease
 
its members' land subject to appeal to the Minister, MAL only
 
as to the 	rent payable; 
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(j) 	determine the rent payable by tenant to landlord, within the
 
provisions of the law, subject to adjudication of dispute by
 
the Agricultural TrLbunal; 

(k) 	determine, for rent purposes, the degree of crop failure;
 

(1) 	control water distribution below the 50 ac level (or on
 
canals under 0.5 mi length) subject to the direction of
 
the Engineer assigned by the MIPH;
 

(m) 	organize, through the CC, the cultivators to maintain the
 
works associated with (1).
 

4. The Agricultural Tiibunal (AT) acting under the Agricultural Land
 

Law (ALL) is the guardian of tenants' rights, has final ruling powers on
 

inheritance isputes and adjudicates rent payable. Rent is fixed by the
 

Minister, MAL, but may not exceed 15 bu per ac or onte quarter of .he crop,
 

or the customary rent, whichever is the lowest. The APC's levy of Rs 6/ac
 

is payable by the landlord. The AT members are appointed by the cabinet on
 

the advice of the Judicial Services Advisory Board. The AT is the highest
 

authority to whom orders of dispossession are referred and its rulings may
 

only be referred to the Supreme Court on points of law. The ALL: recog

nizes continued occupancy by the tenant and his legal or nominated succes

sor; recognizes rotational occupancy; ensures continuing tenants' rights or
 

change of ownership, and regulates transfer of tenancy to the landlord. Land
 

may be mortgaged, or a charge raised against it, either by the owner or the
 

occupier. Non-payment of principal or interest becomes a first charge on
 

crops or livestock, if their raising was the purpose of the loans. The
 

rights of the prescribed banks to recover confirmed debts are unalienable
 

and not negotiable under the previous law.
 

5. The Agricultural Insurance Law No. 27 has been enacted to operate
 

a comprehensive agricultural insurance scheme in respect of the paddy crop
 

and of such other crops as may be specified by the Minister to indemnify the
 

fai ers against loss. The Board consists of a Chairman appointed by the
 

Mirister, MAL, with representatives from the People's Bank and the Bank of
 

Ceylon, the Ceylon Insurance Corporation and the Paddy Marketing Board (PMB).
 

Insurance is compulsory for every person having an interest in the paddy crop,
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be te the owner, tenant or sharecropper. The premium, which is determined 

by the Board, is shared according to the interest an "insured person" has 

in the crop. Crops other than paddy may be insured, as determined by execu

tive order. The law does not state for what causes of loss a claim may be 

preferred, only that it must be filed within seven days of its occurrence. 

Thu premium is also not stated but is, at present, around Rs 30 per ac, 

depending on the location in the country. 

6. The Sale of State Lands (Special Proiisions) Law empowers the Ldnd
 

Co.nxissioner (LC) acting on a report by the District Government Agent (GA)
 

to determine state land sales conditions. Potential purchasers are selected
 

according to regulations made under the Law and the price is set by the LC.
 

ThL successful purchasers may elect to pay cash and receive a land grant or
 

pay in installments with interest and receive a use-permit (cancellable on
 

non-payment of installments) to be converted to a land grant when fully
 

paid. The Law prohibits unapproved disposal of land, subdivision and co

ownership. With the wide powers of the Law, the Minister, HAL may make 

regulations to control land operation and use. The law specifically 

declares it to be an offense to encroach on land that has been alienated 

ani makes ejection of the encroacher mandatory. 

7. The draft Irrigation Bill is understood to have received Cabinet 

approval in principle and was to have been presented to the Legislative 

A sembly. Its May 1975 draft provides for establishing a District Irriga

t.on Committee with the GA and an AdvirorTy Committee for each major irriga

tion work or group of works. The law controls both interference with cantals 

and water wasteage; it determines the area to be irrigated in each command 

in that season and fixes the water charges. 
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8. The Land Betterment Charges Bill drafted but not yet enacted,
 

detines "benefited areas" where the productivity of agricultural lands
 

has improved or is likely to improve as a result of the construction of
 

Annual
an irrigation, drainage or flood protection project in such area. 


charges would be levied, (after making due allowance for whole or partial 

ccop failure) either as a fixed sum per acre, or as a fixed sum for a 

fixed amount of water and an additional charge for supplies in excess 

of the minimum, or as a charge based on the water supplied. The charges 

would be determined on the basis of the following criteria;
 

(a) capital expenditure and expected life of the works;
 

(b) operation and maintenance costs;
 

(c) water availability; 

(d) its regularity; 

(e) the extent to which the land has benefited;
 

(f) the likely increase of production due to the project; and 

(g) other matters, to be prescribed.
 

B. Research and Extension
 

Agricultural Research
 

9. Organization. Agricultural Research is headed by the Deputy
 

Director of Agriculture (DDA), Research, who is based at the Central Agri

cultural Research Station at Peradiniya, near Kandy. He has a staff of 67
 

Some 15 of the Research Officers
iesearch Officers of whom 20 are Ph. Ds. 


ere abroad for training at the time of appraisal. There are 16 outstations, 

-wo of which are significant to the project--Batalagoda, where almost all
 

.he paddy breeding is being done and Maha Illupalama where irrigated agri

culture is being studied.
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10. 	 Rice Research. Sri Lanka has always had a good rice breeding 

During the 1950s and 1960s, the R series of locally bred varieties)rogram. 


replaced most of the traditional varieties. Since the advent of high yield

ing varieties (HYV), Sri Lanka has successfully incorporated the IRRI strains 

to prodace HYVs suitable to its conditions. The most notable feature of the 

new varieties is a shorter growing season. Of the varieties released BG 

(Batalagoda) 11/11, 34/4 and 34/2 are outstanding. All are resistant to
 

blast, intermediate in stature (80-90 cm high) and have leaves that becompe 

erect as they develop. Most take about 3-1/2 months from seed to seed, a
 

dt:sirable feature for the maximum utilization of rainfall on the yala crop.
 

11. Research on Other Crops. Research on other crops for the dry
 

zone is concentrated at Maha Illupalama, where irrigation studies are also
 

carried out. Considerable progress has been made in introducing and developing
 

new varieties of chillies, green gram, black gram, pigeon peas (dhal) and cow

peas.
 

Agricultural Extension (Reference 1)
 

12. All extension activities are under the control of the DDA, Exten

sion. He is assisted at his headquarters by five graduate Subject Matter
 

Specialists (SMSs) and by a District Agricultural Extension Officer (DAEO)
 

in each of the 22 administrative Districts. The DAEO, in his turn, may have
 

an additional (i.e. deputy) DAEO and always some SM1s, who are not necessarily
 

graduates. The field staff consists of Agricultural Instructors (AIs) who
 

hold agricultural diplomas and Village Level Workers (KVS) who are the actual
 

line department,contacts with the cultivators. In addition to the regular 

other groups are doing extension work for special projects like irrigation 

developments or the fostering of specified crop production programmes. At 

the time of appraisal, MDB was doing the extension work on the part of their 

project area that was already functioning. However, the areas to be covered 

under this project were under the District Agricultural Extension Organiza-

Maha Illupalama station provides the technical backstoppingtions. The 


as well as the periodical in-service training for the extension staff.
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13. Factors impeding efficiency of the extension service are: 

(a) 	 lack of formal and regular exposure to up-to-date research 

findings;
 

(b) 	 lack of clearly defined areas of responsibility and conse

quent gaps in support;
 

(c) 	a serious lack of transpcrt for all levels of staff, militating
 

against regular field visits, and
 

(d) 	lack of accommodation which prevents the positioning of key
 

staff at essential locations.
 

the whole Mahaweli14. Under the project, 	 it is proposed to organize 

Stage II area into a separate extension District, making a total of 23 units
 

in the country instead of the present 22. As sections of the Stage II areas
 

taken up for land clearing, canal construction and settlement, so would
 are 

taken over from the District agricultural administration's control.tiey be 

already irrigated would be transferred immediately, along withThe 6,000 ac 

acthe 26,000 ac of the present project. Staff numbers would be built up 

charge would be a Project Agriculturalccrding to needs. The officer in 

Etension Officer (PAEO), reporting to DDA Extension, but he would maintain 

concerned District agricultural andcontinuous and close contact 	with the 

He as deputy an Additional PAEO.administrative authorities. would have 

SMSs would be required for farm machinery maintenance and operation; water 

irrigation practices; methods; farm management;uLnagement and extension 

rice culture; maize and sorghum agronomy; other upland crops, and plant 

At the field level there would be KVSs, reporting to AIs whoprotection. 


would be supervised by Senior AIs. They would eventually be replaced by
 

graduate Agricultural Officers (AOs). At 7-ill development, the following
 

staffing pattern is envisaged:
 

70KVS Field
PA70 	 I -

APAEO 1 KVS - Assistant to AI 18 

S',S/SAI/AO 8 Drivers 10 

SAI/AO 2 Clerks, etc. 10 

Al 18 

',otals: Supervisory staff 30 Executive staff 108 
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A key factor of the new system would be continuing intensive training pro

grams that would embrace all levels of staff and the contact farmers through 

whim the KVSs would b- Rxpected to work. 

il. Under the project, suitable transport would be provided. Motor

cycles and bicycles to be used by the extension staff would be sold to the 

staff by the DA on credit. Appropriate mileage allowances would be pro

vided to the staff for 0 & M and the amortization of the vehicles. Housing,
 

or a rent allowance where suitable premises are available, would be provided.
 

All project staff would receive 15% project allowance, on top of their regular 

salary. Equipment and vehicles required for the extension service, and the 

estimated costs are detailed in Annex 6, Table 2. 

C. Aricultural Inputs
 

Farm Power and Equipment
 

16. Farm power for the developed parts of the project area is provided 

by working buffaloes and 2-wheel and 4-wheel tractors. Working buffaloe
 

arc few and it is not expected that, even if priority is given in selection 

of settlers to those owning buffaloes (Annex .. ) enough can be found. There

fore it is expected that the bulk of the primary and secondary tillage wfll 

be done by tractors. 

17. The mechanization of tillage operations has a history of at least 

25 years, especially in the dry zone. In the two Districts to which the 

main parts of the project area extend, a survey by the Ministry of Agricul

ture has found that preparation was carried out, respectively, on 66% and 

77% of the land. 

18. The tractors in use are a combination of 4-wheel and 2-wheel ma

chines. The 4-wheel tractors, most of them in the 35-40 hp class, use mainly 

a tined cultivator (tiller) and only occasionally, under dry conditions, a 
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disk plough. The 2-wheel tractors use a reversible mouldboard plough and 

use a barpoint plough with a long sole 
a rotary cultivator. The buffaloes 

to seal the surface on which it travels, thereby impeding perwhich helps 


colation and assisting with water conservation. Of the three, farmers
 

the work 	 the buffaloesexdressed unequivocal preference to performed by 

their second choice the rotary cultivator. This is much in anu gave as 

with experience in other countries in the preparation of ricekeeping 
of im

lands. It would, therefore, appear necessary to examine the use 

plements with a view of emulating iore closely the work of the local 

plough, and investigate the possibility of using the rotary cultivator,
 

a disk harrow or another puddling implement like the rib roller behind 
the
 

4-wheel tractors to achieve a land preparation that would reduce 
water
 

losses through percolation.
 

would take19. Under project conditions, most of the land preparation 

place under non-flooded conditions and therefore the following outputs can 

be expected:
 

Primary tillage by 4-wheel tractors 2 hrs/ac
 

7 hrs/acSecondary tillage by 2-wheel tractors 


It is expected that most of the primary tillage would be done by 4-wheel
 

tractors, with tile 2-wheelers doing a minor share; for secondary tillage,
 

unde
the roles would be reversed. This is a feasible division of labor as 


the two tasks would take place within a week or so ofproject conditions 


each other. Tractors already move around between areas making use of the
 

It can
differing calendar of operations to extend their working season. 

30% of the need tractors, and 10% of the needbe expected that for 4-wheel 


assumed that:
for 2-wheel tractors, will be so met. It may further be 

(a) 	 the few existing units in the area will have completed 

their useful life before project completion and will 

need to be repla.:ed; 

(b) 	 time available for primary and secondary tillate is 

40 days; a tractor works continuously for eight hours 

per day.
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Therefore, 150 4-wheel tractors and 570 2-wheel tractors are required to
 

complete the work in the given time in the maha, the busier of the two 

seasons.
 

20. Seeds . Farmers at present obtain their seeds via the extension 

service and the Multi-Purpose Cooperative Societies (MPCS), which get them 

from Government farms and from seed growers. There is a great deal of farm

er-to-farmer exchange and also growers saving their own seed, especially 

paddy seed. There is no seeds legislation. The seed testing laboratory 

at Peradiniya works only in an advisory capacity. The system works well 

enough for paddy with a rapid spread of any good variety when released. It 

would be necessary to introduce statutory controls and standards on pulse 

seed quality. Pulses usually present serious storage and quality control
 

problems, with rapidly decreasing germination rate and vigor over time. 

The GOSL is being advised by a team from FAO on legislative and quality 

control measures. Pending the legislation, an unofficial certification 

scheme for paddy seed is operating, which is similar to that of the Interna

tional Seed Testing Association in relation to .atandards, and recognizes 

foundation, registered and certified seed. The first two are always grown 

on Government farms; certified seed is partly produced by certified growers. 

Inspection in the field and supervision of threshing floor is done by the 

is. In 1974, 400,000 bu, enough to plant about 200,000 ac, were certifled. 

These are sold on consignment by the MPCSs which, in turn, distribute them 

to farmers.
 

-1. Fertilizers. All fertilizers are imported. The sole importer is
 

the Ceylon Fertilizer CorporaL. ,& (CFC) which also acts as wholesaler to 

tne dealers selling to the growers. The CFC operates a blending plant that 

produces NPK blends recommended as basal dressings prior to planting. For 

top dressings, urea is normally used. 

22. Fertilizers are subsidized for paddy and other field crops (onions 

and chillies do not receive subsidized fertilizers). Prices are reviewed 

every six months on the basis of the landed costs by handling charges. At 
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the time of appraisal unsubsidized price for the basal paddy mixture
 

containing 3-30-13 NPK was Rs 86 per cwt. Certificates of entitlement 
are issued by the APCs. Other products, besides the basal blends, are 
sulphate of ammonia, triple super phosphate (TSP), rock phosphate, 
diamonium phosphate (DAP) and mono ammonium phosphate (MAP). 
 Sulphate
 
of potash is used for tobacco only. The estimated fertilizer consump
tion for field crops in Sri Lanka during 1974/75 (a low rainfall year) 

was as follows: 

Fertilizer Total Paddy Other Field Crops 
----------- ('000 t)--------------

N 
P2 05 

57 
23 

30.5 
12.3 

5.6 
3.1 

K20 31 10.3 5.7 
Total Nutrient Used 111 53.1 14.4 

23. The CFC sells the subsidized fertilizers for paddy production 
wholesale to the Director of Rural Institutions (RI) and charges Rs 45 per
 
ton for transport to any point in the country. 
Before new orders are filled,
 
RI must pay CFC for the previous consignment. The RI sell to APCs, CCs 
and MPCSs, charging Rs 20 per ton markup. Transport costs of Rs 5 plus a )% 
margin may also be added. The final sellers are allowed a margin of 5%
 
on what they actually pay but some are charging their customers less, to 
attract business. Farmers may buy directly from RI stores if they have Cec
tificates of Entitlement from the APCs and they must have the purchase rec~rded 
in their Identity Document to avoid leakage to other crops. If the purchase
 
was from RI stores, they get the same terms as 
the retail buyers, but must 
Fay cash. Thus, the attraction to go to a retail outlet is that they may ouy 
Lgainst credit vouchers. Nevertheless, RI stores sell about 25% of their 
tiroughput directly to farmers. 

.t. The lines of the distribution chain are well arranged and CFC and 
1I management good. Upcountry stores that work on little more than a single
 
turnover per year are underutilized--a situation that will continue until
 
import scheduling can be better controlled. 
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25. Present fertilizer use on paddy is about 30% of the recommended 

dosage, dre to the recent increase in fertilizer prices and water supply 

uncertainties. The recommended appli,:ation, 60-40-30 NPK, is modest by 

coparison to the stanidards of other countries growing dwarf paddy varieties. 

It can be expectcd, therefore, that under project conditions, by 1986 the 

recormended amount equivalent to 1.5 cwt urea and 1 cwt-of the basic paddy 

mixture Ver dcrft, may be applied. 

26. Pla-.t Protection Chemicals. Active ingredients and emulsifiers 

for all pesticides are imported; most of the formulation takes place in
 

Sri Lanka. Locally established representatives of two major companies have
 

access to proprietary products; most of the non-proprietaries are handled
 

by the Ceylon Petroleum Corporation which is also the only importer for
 

solvents. The range of pesticides available is comprehensive and adequate, 

and packaging is good. The flow of product is from the formulator to the 

distributors who receive a 20% commission which is shared with the final 

seller. Within this margin, the farmer has a fair range to buy the most 

suitable product at relatively competitive prices. The retail price which 

includes the 20% margin, and a transport allowance, is determined by the 

GOSL. The kind of products that may be marketed are controlled by the GOSL 

and permission to market them is only given after the product has been field 

tested. However, there is no statutory control over storage conditions, or 

shelf life, nor is there an administrative means of sampling the products 

actually offered to the farmer. 

27. All formulations are liquid, therefore, they must be applied through 

sprayers. The weed killers are systemic, and are effective if put on the 

leaves of the weeds growing in water or on any part of the weed if there is 

not standing water. Insecticides, especially for plant hoppers must be 

applied in small droplets and very uniformly. Many of the sprayers seen 

would not appear to be of a design that would ensure this. Also, there is 

some shortage of units. The M"C rent sprayers to their members at Rs 0.50 

per hour. However, for full project benefits to be realized it would be 

necessary to have more and better designed sprayers available, possibly even 

some tractor mounted models. 
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28. Under project coaditions, the cost of pesticides and hired spra.2r;
 

used 	by farmers will amount to about Rs 35 per ac for paddy and Rs 20 for 

the other crops. 

29. Sprayers for hire would have to be made readily available. Unde.: 

project conditions, motorized knapsacks would provide a useful supplement "o 

the hand sprayers that are available. Their output is about 10 ac per day 

and the maximum interval between spraying may be a fortnight. Therefore, 

225 sprayers would be needed. However, since hand sprayers are available 

in the area and simultaneous use is unlikely the number of sprayers to be 

purchased under the projecc would be 150 units. If locally procured, these 

could be phased over the Years Two, Three and Four as the project develops. 

However, if they are purchased abroad, for purposes of convenience, they 

Lhould all be included in a single tender. 

30. Agricultural Credit. Evaluation Study No. 2 by GOSL, entitled
 

"A Short History on Credit for Peasant Agriculture in Sri Lanka", May 1974, 

briefly outlines the history of credit to peasant cultivators from its in

cep:ion in 1911 until 1947 and gives full details on credit since that tim,. 

Hiscorically, the following points are outstanding:
 

(a) 	institutional sources never met more than 30% of the rural
 
credit needs; the present figure is just under 16%; 

(b) 	repayment was always dependent on a good harvest but there
 
were always at least 15% defaulters; 

(c) about 1960 when, concurrent with a drive to increise lending,
 
and the write-off of defaults began, the repayment record 
worsened considerably and the default rate exceeded 30%;
 

(d) 	 there has never been close supervision on credit use and 
such control, as was exercised initially, has declined since 
tha mid-1960s. An increase in the rate of defaulters can be 
traced to this relaxation, and 

(e) 	interest, while charged, was not shown separately in the 
statements. If :ncluded, the default rate would be consid
erably higher than shown. 
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31. Recent legislation would improve past problems. Loans would be 

given by the Bank of Ceylon only to farmers and for purposes approved by 

the APCs. Coordination is ensured by the bank which has its offices in th 

APC Building. While there is still no provision for the bank to super-rise 

the use of the loan, their association with and the designated functions of 

the APCs introduces a substantial element of control. The Agricultural 

Insurance Law would compensate for crop failures and as it makes tne clairr.. 

of a recognized credit organization the first charge cn the payment, this 

cause for defaults will disappear. A further factor is that under the pro.

ect, production will be enhanced and generate a cash surplus in excess of 

living costs.
 

32. The procedure for applying for credit is set out in the relevant 

legislation. Applications must be made to the APC who assess its justifi

cation either directly or througn the extension staff attached to it. When

ever feasible, credit is supplied in kind, in the form of purchasing vouchers. 

The APC, through the CCs and the extension staff, ensure its proper use within 

the framework of their general supervisory duties. 

D. Storage, Marketing and Processing 

33. Paddy. Until recently, the Paddy Marketing Board (PMB) had a 

monopoly over paddy purchase. Even with the removal of restrictions on 

private traders, it is expected however, that the PMB would continue to 

play an important role in paddy marketing and milling. The Board buys 

from farmers at a fixed price (presently Rs 35/bu) through a vast network 

of purcaiasing points run by the cooperati ;z bocieties. Since the price 

is fixed and does not vary throughout the year, it is to the farmer's 

advantage to sell as soon as possible and thus avoid the risks associated
 

with farm storage. Because of this, most farmers keep only paddy needed 

for home consumption and seed. They normally have a small storage room 



Page 15 

built as part of their house. The PMB is legally required to purchase 

all paddy offered at the set price. 

34. The Village Level Cooperatives get a commission of 754 per bushel 

from PMB for grading, weighing, and sacking. Grading is normally done 

according to the following standards: 

Grade I Grade II
 

Chaff (by volume) 6% 12% 

Foreign matter 1% 2% 

Other varieties 10% 10%
 

Moisture content: 16% 16% 

T1he difference in price is 24 per lb in favor of Grade I. Because the 

purchase centers a-e not equipped to test for quality variations, they
 

base prices on judgement and experience. 

35. The periods of purchase are between March and July inclusive, and 

again between August and October. The peak period is between March and May, 

when transport is sometimes a bottleneck which results in accumulation of
 

produce at the purchasing centers and temporary suspension of purchases. 

36. At present in the project area, there are very few purchasing
 

points. As the settlement clusters and the villages are developed (Annex 7.., 

premises would also be provided for the MPCS for all their activities, 

including that of purchasing for the PMB. Once in the hands of PMB, arrang 

menus for safe storage and processing are either adequate or under develop

ment by various bilateral agencies working with GOSL and no bottlenecks 

on this account are anticipated. 

37 Maize and Sorghum. The quantities produced are small and the 

bu..k of che harvest takes place in a relatively dry period. Marketing of 

su:rplusus is mostly through private channels. The GOSL, through the Oils 
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and Fats Corporation, and PMB, which acts for the Flour Milling Corporation, 

has entered the market, but its purchases are low and erratic. Prices
 

during the last season varied between Rs 2,000 and Rs 1,500/ton, due
 

mainly to the limited market for feeds; the Oils and Fats Corporation
 

p:efers the much cheaper coconut cake and rice bran. The cooperatives. 

buyers only up to the extent of recovering outstanding debts. The Floura:e 

Milling Corporation uses maize and sorghum for blending with imported wheat 

flour, on an ad hoc basis. 

33. Pulses. Consumption has fallen to about one third of the amount
 

used before imports were banned in 1971. Since 1973, prices have increased
 

considerably and this has encouraged production. Although there are a few
 

local marketing difficulties, total consumption is still much below pre

1971 levels. The crop is potentially profitable even at prices below 

present levels, and no major long-term problem in organizing a profitable 

and effectii%2 marketing system is anticipated.
 

39. Paddy Storage and Marketing Requirements Under the Project. As
 

planting and, therefore, harvesting would be concentrated into a short sea

son; deliveries to the PMB would also have high peaks and would take place 

over a short time span. Therefore adequate facilities for storage and re

bagging must be provided in the settlement complexes to handle the peak 

(maha) procurement in about four weeks, at the rate of about 40 tons per 

day. Each collection point would require about 150 tons of storage and work

ing space for a simple auger-fed bagging shute or about 1,500 sq ft of 

floor space. The building should have large doors at both ends and a load

ing dock at the end opposite the bagging unit. A moisture tester capable 

of giving instantaneous reading should be available. Samples above 16% 

moisture would be accepted at a discounted price and then only if they 

could be delivered to a drier the same day. A total of about 30 collec

tion centers would be required at full development.
 



40. Processing. The milling of produce purchased by P!{B is adequately 

handled by facilities in existence or planned under the PMB and Oils and Fats 

Corporation development projects. Custom milling in villages is expectea to 

be developed by private enterprise in premises set aside for them by the 

settlement village development plans (Annex 7).
 

December 1975
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SRI LANKA
 

MAHAWELI GANGA PROJECT, STAGE II, PART I
 

Civil Works
 

General
 

1. The project will provide irrigation service for 26,000 ac with
 

enlarged existing facilities and new facilities that will use water accru

ing in the basin and supplemental water imported into the basin via the
 

Bowatenna tunnel. Two project units are proposed, namely, the:
 

(a) 	Kandalama tank unit serving 14,000 ac (8,000 ac on the
 

right bank and 6,000 ac on the left bank);
 

Kalawewa tank unit, located ot, Kala Oya immediately
(b) 

downstream from the Kandalama tank and service area,
 

serving 12,000 ac on the left bank.
 

Kandalama Unit
 

2. The main project items of the Kandalama unit comprise the Kandalama
 

tank, Dambulu reservoir and integrated village tanks that store and regulate
 

local inflows and Bowatenna tunnel imports; main, branch, and distributary
 

canals and field channels with related structures to deliver water to the
 

land; main and secondary drains to remove surface water from the land,
 

service roads; land clearing, and farm land preparation.
 

3. Kandalama Tank: The project will rehabilitate and enlarge the two
 

existing tank sluices to deliver 250 cusecs to the right bank (RB) main
 

canal and 200 cusecs to the left bank (LB) main.
 

4. Dambulu Reservoir: The project will construct this reservoir on
 

Da-. bulu Oya as an alternative to an inverted siphon for the left bank main
 

The structure proposed is a homogeneous rolled
canal crossing of the Dambulu. 


a height of 40 ft, 3:1
earthfill 5,475 ft long with a top width of 24 ft, 
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side 	slopes on the upstream and 2.5:1 on the downstream. The active reservo.r
 

capacity is 7,500 ac-ft. A gated spillway 100 ft long with four 20 ft x 20 ft
 

radial gates and one 20 ft x 10 ft automatic radial gate is proposed and wii.
 

ze capable of discharging 29,000 cusecs 
(100 year design flood). A sluice
 

towr with a double barrel sluice is proposed on the left bank (design capacity
 

250 cusecs).
 

5. Integrated Village Tanks: Three village tanks are along and part
 

of the right bank (RB) main canal. The first tank, Randenawewa, is about 7 n~i
 

downstream on the canal from Kandalama. The second, Mahawewa, is 18 mi down

stream; and Makandawala, 22 mi downstream, is the RB canal terminus. 
Regula

ting gate structures to control canal flows entering and leaving each tank
 

are proposed for construction.
 

6. Main and Branch Canals: The proposed project canals are unlined
 

except in special cases where excessive seepage would occur (e.g. weathered
 

rock areas). The earth section is a normal trapezoid in moderate cut and fill.
 

Designs are based on Manning's formula with a roughness coefficient of 0.025
 

for earth and 0.017 for concrete lining. To avoid erosion average velocitie,.
 

are less than 3 ft/sec. Depths of water in the canal were held to about 4.0
 

ft to minimize seepage and to facilitate maintenance. Side slopes of the
 

eirth section are 2:1 and 1:4 in the deep cut lined sections in rock. The
 

ca;:il1 embankments carry 12 to 20 ft wide roadways depending on the canal size
 

and the road classification. Checks reg',late flow in the canals. Discharge
 

to 
the main canals and from the main canals are measured using parshall 

flumes. Orifices are used to measure releases from the distributaries and
 

fiued channels. Given below are the pecific details of the two main canals
 

proposed for the Kandalama unit:
 

(a) 	Right bank main canal. The project RB canal follows the
 
existing canal for 9 mi then continues northward for a
 
tota& of 22 mi terninating in the Makandawala tank. The
 
canal passes through Randeniwewa tank at about mile 7
 
and Mahawewa tank at about mile 15. In the first 7 mi
 
the canal carries 250 cusecs in a section having a bed
 
width of 20 ft and a depth of 4.4 ft. The capacity is
 
reduced at 210 cusecs between mile 7 and 13. From mile
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13 to the terminous, the canal flows at 100 cusecs in a
 

section having a 4.0 feet depth and 18 feet of bottom
 

width. One short branch canal about 3 mi long leaves
 

the main at about mile 12. The principal structures
 
the canal are 5 tank sluices (village tanks),
related to 


4 parshall flumes, 10 regulating weirs, 33 turnouts, 17
 

drainage culverts and 10 road bridges, 1 spillway and
 
1 siphon.
 

(b) Left bank main canal. The project enlarges the existing
 

canal from Kandalama to Dambulu to a section having a
 

16 	ft bed width, 4.4 ft of depth and 200 cusecs of capac-


The canal then extends for 2.5 mi to discharge into
ity. 

Dambulu reservoir. The canal continues from the left bank
 

of the reservoir for 4 mi with a capacity of 170 cusecs
 

to Nammillewa where it discharges into a natural water

way. The discharge flows down the waterway for about
 

two miles to Ranawa tank. The project provides a 3 mi
 

branch canal from the tank along the right bank and a 

2 mi branch extending from the tank along the left bank. 

The main canal structures include 5 tank sluices, I 

parshall flumes, 4 regulating weirs, 12 turnouts, 1 
spillway, 10 drainage culverts, 3 road bridges and 2 
siphons. 

7. 	 Distributaries: The distributaries take off from the main and branch
 

Discharges from the distributaries
canals and command from 250 to 500 ac. 


issue to the field channels through orifice measuring devices. Flow within
 

the distributaries is controlled by regulating weirs.
 

8. 	 Field Channels: The project field channels receive water from the
 

Generally each field channel serves
distributary and deliver it to the farm. 


twenty 2.5 ac farms or a total uf 50 ac.
 

The project will provide facilities to remove
9. 	 Drainage Facilities: 


The surface drainage will be
 excess surface water from the farm fields. 


removed from the f-rms by field drains that discharge into secondary drains.
 

Water from the secondary drains will discharge into mains which in turn will
 

Design capac'.ty
release their flows into the major natural drains of the area. 


of the drainage system provide for removal of 0.124 cusecs per acre for farm
 

drains, 0.105 cusecs per acre for secondary drains and 0.088 cusecs per
 

acre for the mains.
 

http:capac'.ty
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10. Roads: The project will provide Class C roads (20 ft roadway), ;.nd
 

Class D roads (16 ft roadway) to service the area. The Class C road will
 

provide for the through travel and major access to tne area. The Class D
 

road will connect with and serve villages. Tracks (12 roadway) will provic.
 

access to the farms. The tracks will parallel field channels. Roadways
 

along distributaries and brau ch canals ciierally will be equivalent to Class D.
 

Roadways along the main canal will be 20 ft wide.
 

11. Farm Units: The construction of the individual irrigated farm
 

units of the project are included as project wo';s. The work involved has
 

been separated into two categories, namely: Land Clearing and Farm Land
 

Preparation.
 

(a) Land Clearing. The new lands under the project are
 
wooded with jungle bush and timber growths. The proj
ect construction program using heavy equipment will
 
remove the vegetative cover and stumps and rough level
 
the land.
 

(b) Farm land preparation. Following rough leveling the
 
project will prepare topographic maps of the land and
 
paper layouts of the proposed farm units. The farms
 
will average 2-1/2 ac (one hectare). The upland farms
 
will be developed to use furrow irrigation. The lowland
 
paddy farms will be under basin or flood irrigation. To
 
the extent possible, farm sizes will be regular and will
 
not exceed 600 ft in length in the direction of irriga
tion.
 

The upland farms will be terraced with land leveling
 
generally along the contours. Final slopes in the
 
direction of irrigation will not exceed 0.5% and slopes
 
normal to the irrigation direction will be at less than
 
1.0%. Figure 1 illustrates the general layout of upland
 
farms with conservation bunds ,farm ditches and drains.
 

The lowland farms will be leveled when ground slopes
 
exceed 0.5%. ThL. depth of cut will not exceed three
 
inches and the ltngth of each liyadda will not exceed
 
100 fcit. Figure 2 illustrates typical farm layout for 
two lowland paddy farms.
 

Iaiawewa Tank Unit
 

12. The Kalawewa tank unit is located on the left bank of the Kala
 

iva downstream from the tank. Water exiting from Kandalama tank and service
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area enters Kalawewa tank. Field inspection, review of topographic maps anc.
 

the feasibility study for Stage II of Mahaweli Ganga Development of September
 

1972, and discussions with the staff of the Mahaweli Development Board indi

cate sufficient comparability between the Kandalama and Kalawewa units. In
 

general, :he unit works will be similar, the areas are comparable, and the
 

lowland and uplands fall in the same general pattern. Because of the general
 

comparability the unit cost of project works per acre of the Kandalama unit
 

reasonably can be used to project the cost of building the Kalawewa unit.
 

Technical Assistance
 

13. The project would provide one hy rologist/water resources special

ist to assist the MDB in preparing a water supply analysis and operation
 

program for the Mahawel. Ganga Project to establish the ability of the
 

project to serve its existing lands and the potential for expansion. The
 

study would take between one and two years. It would be a "from scratch"
 

study based on all currently available data and would not be an update of
 

any earlier study. Draft terms of reference for the specialist are presented
 

as Appendix 1.
 

14. The project will provide for a water management and irrigation sys

tem specialist during part of the project period to assist in implementing,
 

at field level, the construction of an effective irrigation system, and to
 

assist in preparation of effective project operating plans. Appendix 2
 

presents the draft terms of reference.
 

15. Also the project will provide for construction engineer to assist
 

the Chairman, MDB. The specialist will provide guidance in overall proj

ect implementation, scheduling and direction necessary to meet completion
 

goals (see Appendix 3).
 

December 1975
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MAHAWE L.. GANGA PROJECT, STAGE IIL P!O I 

SpecialistHydrologistWater IResourccs 


Terms of Reference
 

1. The projecx will provide a speci,.*iiv-t to work with the Fiaawc-. 
p.- ,c3tnew evaluation of the Mahaweli Ganga

Development Board to pr3pa'e a 
study will include all project features, plans and 

watr supply. 'The 
operations and will establish the water supply availaole 

for Stages i1 and
 

III of the project and the supply available for future 
development. 

2. The specialist should have:
 

(a)broad expcricnce in river hydrology, water supply, 
irrigation
 

and hydropower and in preparing project water and 
power
 

operation studies and programs, and
 

(b) experience in monsoon environments.
 

3. The specialist working with the Board will 
direct the preparat .on of 

a project operation study that will: 

available to cachi project
(a) establish water supplies 

unit and sub-area; 

(b) establish procedures for allocation of water between
 

power and irrigation u -.,,hen conflic,,s occur;
 

(c) establish the limits of irrigation development 
permitted
 

by project water resources, and
 

complete bhe operation study and evaluation in apprxi(d) 
mately one but not more than two years.
 

BEST AVAILABLE COPY
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MAIA\-ELI GANGA PROJECT, STAGE II, PARNT 

'..ater Management On-farm Development Specialist
 

Terms of Reference
 

1. The project will provide technical assistance to the Mahaweli
 

Development Board in irrigation management including on farm system
 

development, criteria for layout and design of control and conveyance
 

facilities, irrigation operation practices and system maintenance pro.

cedures.
 

2. The specialist should:
 

(a) be experienced in irrigation system design, construction
 

and operation;
 

(b) have experience in monsoon area irrigation;
 

(c) have managed, operated and maintained an irrigation
 
project;
 

(d) be able to provide details and criteria and layout
 

advice for all features of an irrigation conveyance
 
system and supporting facilities.
 

3. The specialist will:
 

(a) assist the Board with criteria for design of the project 

conveyance system, including measuring and control features 

extending from the tank to the farm delivery turnout; 

(b) assist and train project porsonnel in developing tank 
operating programs to meet projected crop demands;
 

(c) assist ,.nd train projct personnel in operating the 
conveyance system to provide satisfactory and efficient 
deliveries to the land; 

(d) assist and train project personnel in scheduling and
 

executing maintenance routines, preventive maintenance
 

and repairs;
 

(e) with and assisting project personnel work with and train
 

farmer groups to carry out rotational irrigation along
 

the field channels and to maintain the field channels and
 

related structure to assure excellent performance;
 

BEST AVAILA3.E CK" 
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(f) develop a cadr-e of project personnel and farmeri 74ho 
in turn can 
train others in the details and routines
 
of project operation and maintenance. 

EST AVAILAI-F- Copy 
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Construction Engineer 

Terms of Reference
 

1. During the implementation period, the projcct will provide o.- a 
specialist to assist the Chairman of the Mahaweli Development Board cl
 
grams, schedules and implementation problems. The specialisz will se 've
 
as a special advisor to the Chairman an.d provide assi-.ice as iL.',J.r 
to complete the project in an effective and timely manner.
 

2. The specialist should:
 

(a) have broad construction experience on similar irrigation
 
and power projects, and
 

(b) have experience in monsoon areas.
 

3. The specialist, will:
 

(a) ser',7e as a special advisor to the Board Chairman on all
 
matters related to impl.cmentation of thc project;
 

(b) assist in the preparation of programs and schedules;
 

(c) review progress and furnish advice on actions relat d
 
to progress niinLenance; 

(d) provide aavico on handling special construction problems;
 
and
 

(e) provide advice and assistance to bring the project to
 
completion on schedule.
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MAHAWELI GANGA PROJECT, STAGE II, PART I 

Equipment List 

Equipment and Vehicles for Construction 

Item 


I. Canal Construction Unit 

Elevating motor scrapers (14 cu yd) 

Track type tractors(18o hp) 


Track type tractors (120 hp) 


Dump trucks (3-5 cu yd) 

Motor grader 

Wheeled farm tractors 1/ 


-

Motorized sheepfoot rollers
 

V-ditcher 

Water trucks 

Fuel 	and lubrication trucks 


Sub- total 


!1. Ind Clearing - Leveling Unit
 

Track 	type tractor (235 hp) 

TracP; type tractors with ripper and 

special root and tree pusher 

atlachments (18 0hp) 
W'ade 	 and brush forks 
and pl.anes 

Tj?. 	 Road 

Ta'. 

W ) 
I 

:', 


Sub-total 


!nit
 

tyi-e tractors (120 lip) 
rc'ers 

-,r'ac.,?r., 
i-

ari lubricaticn trucks 
v,,,-,-'d sheenfoot roller 


S.lb - tca, 

Quantity 

4 

2 

2 

3 

1 

2 

2 

1 

2 

2 


3 

3 

3 


2 
2 

2 
2 

1 
1 


Estimated 
Unit Cost 

(cif Colombo) Tot.l Cost 

---------- (US$'ooo)----

125 

800 

80 

20 

30 

15 

15 

20 

20 

25 


135 


110 
30 

15 


80 

35 


30 
20 

25 

15 


500
 
100
 
i60
 
60
 
30
 
30
 
30
 
20
 
4C
 
50
 

1.020
 

135
 

330
 
90
 

___5 

600
 

160
 
70 
60 
LO
 
25
 

1__i
 

370
 

canal cornactcors.
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Estimated 
Unit Cost 

Item Quantity (cif Colombo) Tota. Cost 

- -------------(Us$,ooo)--

IV. Tank-Dam Unit 

Motor scrapers- (lh cu yd) 6 125 -;0 
Traclk type tractors (18Q hp) 2 100 2 )0 
Truck type tractors (120 hp) 3 80 210 
Motorized sheepfoot roller (vibrating) 4 15 30 
Motor graders 2 30 5O 
Water trucks 3 20 So 
Fuel and lubrication trucks 2 25 50 

Sub-total 1,2 jl 

V. Equipment Support Pool 

Dump trucks (5cu yd) 16 18 218 
Front end loader (1.5 cu yd) 5 40 2)0 
Back hoe (1 cu yd) I 100 1)0 
Dragline (1.5-2.0 cu yd) 1 250 250 
Botton dump trailers (10 cu yd) 4 30 120 
Track type tractor with rippers(120 hp) 1 165 165 
Track type tractor (180 hp) 1 100 100 
Track type tractors2/ (120 4 p) 4 95 380 
Motor graders 
Fuel and lubrication trucks 

3 
2 

30 
25 

90 
0 

Sub-total 1,743 

VI. Miscellaneous Equipment 

Surveying and mapping equipment Lump Sum 30 
Concrete Zquipment 

Mixers 5 6 30 
Transit mixers 2 40 80 
.ighway spreaders 2 10 20 

Logging Equipment 
C:.a,.r,Saw 

Lixmp Sum 
10 

-
1 10 

,,-wheel drive field cars 5 6 30 
Lump Sum -io 

Sub-total 220 

Total 5,] 33 

S- are Parts (25") 1 2 3 

GRAPJD TOTAL 6 !6 

(Say US$6.4 million) 

,e and. elevator toe 
4 t
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MAHAWELI GANGA PROJECT2 STAGE II, PART I
 

Eqipment List
 

Equipment and Vehicles for Extension Service
 

Estimated
 
Unit Cost
 

Quantity (cif Colombo) Total Jost
Item 
 -------------- (U'-O00)-------

10 6.0 60.0
4-iheel drive field cars 


0.5 10.0
20
Mu orcycle 

50 o.0B1 C.1 5.0

Mi. i bus 
Lump Sum -2C.C

'Fe r!rh, n Aids and equipment 

101.0
Sub-total 

2 .0Spare Parts (25%) 

12 .O
Total 




---------
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MAHAWELI GANGA PROJECT, STAGE II, PART I
 

Equipment List
 

Farm Equipment
 

Estimated
 
Unit Cost
 

Item Quantity (cif Colombo) Total Cost
 

(US$ooo)------

h-wheel tractors 150 5.0 750 
Heavy duty cultivators 150 0.5 75 
Disc plough 15 0.7 
Offset disc Harrows 15 0.7 '0 
ITr jIers 150 0.6 
Sp:re parts IS 150 

Sub-total 1,085
 

2-w ,el tractors 570 0.80 455 
Ytot.LPy cultivators 570 0.30 170 

1,1,hs Wo 0.25 100 
Tra lers 570 O.40 230 

pjirae parts iS 150 

Sub-total , lo5 

1,!,U .14.entfor repair LS 75 

aid maintenance facilitities
 

60;prwi ers 

Total 2,325
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MAHAWELI GA14GA PROJECT, STAGE II, PART I
 

Land Allocation, Settler Selection and Community Development
 

Farm Size and Allocation
 

(one hectare) of irrigated crop
Settlers would be allocated 2.5 ac 


land and a houseplot of 1/2 ac which would not be irrigated, and 
would be
 

1. 


u-ad for fruit trees and vegetables. The irrigated crop land would be allo

the land inventory of the settlement unit.ci.ted in two parcels, according 	 to 

two major soil types, low humic gley (LHC)Ii was noted (Annex 2) that the 

two rice crops and red brown earth (RBE), which would not be
suitable for 


produce rice in the yala without unacceptably high water application
able to 


rates, are present in an approximately 2:3 ratio. Therefore, each settler
 

1 ac of LHG land and 1.5 ac of RBE land, in much
 . uld receive approximately 

it has been done before under earlier settlement projects.t e same manner as 

Ti.is will enable every settler to have an annual cropping intensity 
of about 

160%, divided as follows (see also Annex 3, Table 1):
 

Maha Yala
 

95 35
Rice 


5 12
Cereals 


-	 15Pulses 

Total 1 0 62 

This cropping pattern would give a net farm income of about Rs 6,000 per
 

family.
 

lands
The alternative of giving each settler either LHG or RBE 

w.iuld enable the former to grow two crops of rice and the latter only one. 

F irther, their respective farming intensities and therefore net incomes 

w,uld also be different, as shown below:
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LHG farms RBE farms 

Yaha
 

Rice 95% 95%
 

Cereals 5% 5%
 

Yala
 

87.5% -Rice 


Cereals - 45%
 

Total 187.5% 145%
 

Farm incomes (Rs) 8,000 5,000
 

Clearly, such potential difference in the physical assets allocated,to be
 

individual settlers would be unacceptable and therefore the inconvenience of 

a split holding, successfully overcome by the settlers in the major tank 

areas, is to be introduced also in this project. 

'1he Settler Communities 

3. The settlers would live in hamlets, made as compact as the size of 

tl , home plots would allow. The homesteads would surround a village center 

wl ich would contain the school, trading and commercial facilities, admipis

tr tive and advisory services and a dispensary. Each hamlet would house no 

moure than 100 farming families and there would be four or five hamlets ser

v.ced by the village center; that is to say, one unit for every 1,200 ac of 

c4 emanded land, or about 20-23 settlement clusters within the project area. 

TIc hamlets and villages would be located on non-irrigable land. A lower
 

du~nsity of clusters and/or larger hamlets would make distance between home

stcad and farms most inconvenient. 

Selection and Establishing of Settlers
 

4. The total number of settler families, for whom land is available,
 

using the criteria set out in para 1 is between 10,000 and 11,000. Of those,
 

GOSL estimates that some 2,500 to 3,000 are already in the project area; it
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is !ikely that the number is in fact higher. There are basically three
 

the original inhabitants of the area 
based on, and often living
 

grotps: 


in, villages named after the ancient tanks (the 
"purana" villagers), the
 

"colonists," brought in over the last 25 to 30 years, in the wake of major
 

or minor tank rehabilitation and improvement schemes 
,and the "encroachers"
 

who came on their own initiative and are squatting 
on, usually, unirrigated
 

land. These are the most enterprising and many of them 
are successful mixe,
 

a group they own the least rice land and are the 
least communaily


farmers. As 


integrated and organized.
 

The GOSL has decided that farming families already 
in the area will
 

5. 

New recruits will be, prefer

have priority as participants under the project. 


30 to 39
 
ably, the landless members of farming families from nearby 

areas, 


years of age, married with no more than 
two children and with practical ex-


Those owning working animals will have 
preference.
 

perience in farming. 


The developed lands, houses and home plots will 
be alienated and
 

6. 


Present residents who own houses in
 a compensation paid for growing crops. 


places designated as hamlets or villages will be 
allowed to retain them withi
 

of this area will be allocated to fit
 1/2 ac. Plots in excess
a home plot of 


The village and hamlet
 
into the proposed village or hamlet layout pattern. 


sites selected will, as far as possible, coincide 
with the already estab-


Due regard will be paid to established connections and
 I shed settlements. 


The farm lands will be allocated on
 a finities in assembling the hamlets. 


Each
 
r.-quest if workable, by ballot, if, otherwise, a dispute 

is likely. 


st ttler will receive a grant of Rs 300 towards materials for a new house and,
 

2 years.

i. e requires it, a loan for a permanent dwelling after 1-1/2 to 


Facilities will be provided to obtain the standard parts 
such as bricks,
 

doors, window frames, roof trusses, etc. by fabricating 
them locally. Apart
 

a house is estimated to be
 from personal efforts and labor, the cash cost of 


b~tween Rs 10,000 and Rs 30,000.
 

deter
7. The settlers would pay an annual charge for their land as 


m-ned by the proposed Land Betterment Charges Law and 
have the security of
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tenure guaranteed by the Agricultural Lands Law, This latter would be
 

subject to a probationary period of a duration yet to be determined.
 

8. No settler should be expected to earn his living off a holding
 

that was not handed to him in a condition where only normal farming prac

tices would be required to produce an irrigated crop. Thus, he would not
 

be expected to do any bush clearing, stumping and major levelling; he may
 

be called upon to do so as a force account or contract employee of MDB eyen
 

though working on a holding that will eventually be his. It is expected
 

that with the levelling required and its attendant disturbance of the soil,
 

especially on farms situated on the RBE soils, yield potential for the first
 

few years will be below that ultimately attainable. Therefore, the extra
 

burden imposed by having to cultivate unlevelled and uncleared land may
 

well discourage a settler and must not be imposed on him.
 

Settlement Management and Administration
 

9. All matter pertaining to the selection, establishment and welfare
 

of the settlers will be under the overall charge of an Assistant General
 

Manager (AGM) of the MDB, who reports to the General Manager (GM). This
 

officer is also a Deputy Land Commissioner. At present, he and his staff
 

work only in Area Hi dealing with 2,400 potential settlers and al'cating
 

6,000 ac of irrigated land. Therefore, his present staff is only indica

tive; its strengthening must depend on the rate of settlement actually
 

achieved. Thus, at present, there are three District Land Officers re

porting to him, to whom, in turn, six Settlement Officers report. All
 

these cadres are arts graduates with previous experience in the Land Settle

ment Department commensurate with their grades. A similar organization exists
 

under the GA of the Districts, with whom close liaison on settler selection
 

is being maintained. Once a village cluster is established, it will be the
 

task of the settlement staff to maintain close contacts with the settlers,
 

establish councils and organizations that will adequately represent them
 

and will be in a position authoritatively to discuss current and long-term
 

problems with the authorities and ensure a rapid and fair hearing of these
 

pr,blems. 
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Provisions would be made for all community infrastructural facili
10. 


ties like schools, dispensaries, police posts, etc. These will be designed,
 

erected and staffed by the Ministries concerned. The budget for the capital
 

items would be allocated to MB who, as the investment becomes necessary
 

would pass them on to the Ministry concerned. The following would be
 

required:
 

(e) In the hamlets: an elementary school, cooperative
 
depo tproduce purchasing point and post box and the
 

sale of postage stamps on an agency basis.
 

(b) In the village clusters: there would also be a junior
 

secondary school, a full MPCS depot, clinic, post office,
 

community center, and housing, offices and depot for the
 

KVS.
 

(c) In the urbanized centers: there would, in addition, be a
 

senior secondary school, a bank, a cottage hospital, and a
 

project administrative office.
 

The planning of these facilities must be inclusive of the housing appropri

ate for the staff expected to reside in the settlements.
 

11. 	 The plans must include shopping and service centers that will be
 

private potential shopkeepers, artisans
constructed and eventually sold to 


Plans nust include the appropriate
and businessmen for trading premises. 


kind.
religious buildings, to be created by community efforts in cash or 


It is necessary that budgetary provisions, for investment and continuing
 

operation, be forthcoming and that staff of a suitable high calibre, fit
 

to cope with the problems likely to occur in a heterogeneous, new community,
 

be posted.
 

12. Past experience has shown that new settlers tend to be reckless in
 

thcLr spending habits and then they rely on the Government to tide them throagh
 

unt-l the next harvest. Those who are unable to obtain this form of relief
 

assistance in adequate amounts commit their land to third parties and becomc,
 

if not in law then in -act, tenants ,sharecroppers or even laborers on what
 

may well remain nominally their own land. No legislative action can prevent
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this from happening, only careful counselling, coupled with the ready avail

ability of institutional credit so that at least all legitimate needs either
 

for cases of genuine hardship or development can be expeditiously met.
 

December 1975
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MAIAWELI GANGA PROJ .CT, STAGE ]I , PART I 

Water Demand, Supply and Quality
 

Water Demand
 

The estimated monthly and seasonal crop water requirements,
i. 


shown in Table 1. Based on

developed using a modified Penmen method, are 


ross

these estimates and the proposed crcpping pattern (Annex 3, Table 1) the 


irrigation requirements for the 26,000 ac project areas would be about 73 000
 

ac-ft during the Maha season and 80,000 ac-ft during the Yala season, or bout
 

The annual demand would be equivalent to an aver:Ige
153,000 ac-ft annually. 


of about 6 ac-ft of water per ac.
 

2. sources of water supply for crop production in the

The main 


(part of the total Kal Oya, including also area II,
26,000 ac project area 


Table 1) are rainfall and the flol of
 
irrigation service area of 124,900 ac, 


the Kal Oya river system regulated by the Kandalama and 
Kalawewa tank sttr

its head by diversions, from the
 The Kal Oya river is supplemented at 
ages. 


a result of Mahaweli Ganga
Mahaweli Ganga River, now coming on stream as 


Pog(lla
The Mahaweli Ganga supplies are partly diverted at 
Stage I project. 


course to Bowatenna D im
 
dam and conveyed by the improved Amban Ganga river 


to the Kal Oya headwaters
 or partly diverted by the Bowatenna tunnel
and 


Oya out he
 
The Bowatenna complex divides the Amban Ganga flows 

between Kal 


(99,000 ac 1/) which are
 
downstream Amban Ganga irrigation service areas 


supplied via the Elahera diversion weir and canal (Map 
11908).
 



ANNEX ,
I'ag~e 2 

Water balanc, studies carried out by the MDB assisted successivel
3. 


by the consitlting engine-ring companies ECI (USA) and SOCEREAH (France) de

termi,e(l the various infows, tank(reservoir) regulated storages and probablc 

tank YiOds availabte fo- irrigation supplies as follows: 

(a Locally available river supplies
 

Tank Capacity Annual Inflow
 
-------------- 000 ac-ft-------------


Kandalama 25.6 25.1
 

72.7 166.6
Kala Wewa 


Kattiyawa, Maha I!llupalama 6.7 12.3
 

Angamurwa 12.4 33.0 

Usgala Siyabalangamuwa 20.7 61.7 

Raj angana 76.5 103.0 

The average yield of the tanks is estimated at 250,000 acre-feet. In a
 

dry year the tank will yield about 150,000 acre-feet. In wet years the
 

furnish 300,000 acre-feet of water to meet irrigation demands.
tanks can 

(h) Mahawali Gange supplies diverted at Bowatenna 

Average High
Supply Low n ac-ft ---------------------- uu 


730 1020 1300Mahawali 


1810Amban-Mahaweli at Bowatenna 1060 1420 

Release to downstream AG in
cluding Elahera 640 980 1160
 

650
420 540
Diversion to Kal Oya 
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(c) 	Summary of total water supplies available in Kal Oya
 

Low Average High
Source 
- - -- --000- ac-u ...---- - 

650
542
420
Bowatenna imports 


250 300
 
Local tank supply 	 150 


Salvaged return flow 100 	 160 190
 

952 1,140
680 


The studies indicated that there would be sufficient 
wate:
 

4. 


areas
to supply the active Ganga Stage II 
available from these sources 


the existing Amban irrigation service
 (Kal Oya including also Area IH), 


in
 
areas, and to provide for extension of the Amban Ganga 

service areas 


The supplies available in Kal Oya
Stage III of the Mahaweli project. 


-t a 160% cropping intensity at a high
 would be sufficient to sustain 


level of reliability, presently estimated from 
the 24 year record to be
 

once in 24 years).
about 757. (shortfall of aboit 15% 


and
 
). Before the development of the remaining 

Kal 	Ova areas 


well before Stage III is implemented MDB 
proposes to updatu the hydrologi

-'nd together with the irrigation water
 cal and reservoir operation studies, 


use experience gained, refine the water 
balances.
 

Water Qualit
 

aweli and Amban Ganga are of excellent
 6. 	 The waters of the YL 


are also good.

quality. The water supplies of the project area tanks 


The waters can be used satisfactorily for 
irrigation purpose.
 

*ecember 1975
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MAHAWELI GANGA PROJECT, STAGE II, PART I 

Crop 7,ater Demand Per Ac 

Maha Yala 

Sept. Oct. Nov. Dec. Jan. Total Feb. Mar. Apr. ! June Total 

Paddy 

Evapo-transpiration (in) 6.7 5.2 4.1 4.3 4.5 5.5 6.7 '.5 7.9 4.2 
Crop factor - 1.00 1.15 1.20 0.90 - 1.00 1.15 1.20 0.90 

Consumptive use (in) - 5.2 4.7 5.2 4.1 19.2 - 6.7 7.5 9.5 3.8 27.5 
Laqnd preparation (in) 4.0 2.0 - - - 6.0 4.0 2.0 - - - 6.0 

Total water requirements (in) 4.0 7.2 4.7 5.2 4.1 25.2 4.0 8.7 7.5 9.5 3.8 33.5 
Effective rainfall 1/ (in) 0.5 3.5 3.4 3.0 0.8 11.2 0.4 1.3 2.5 1.1 - 5.3 
'let irrigation requirements 

(in) 3.5 3.7 1.3 2.2 3.3 14.o 3.6 7.4 5.0 8.4 3.8 28.2 
Gross requirements at 40% 

overall efficiency (in) 8.8 9.2 3.3 5.5 8.2 35.0 9.0 18.5 12.5 21.0 9.5 70.5 

Field Crops 

Evapo-transpiretion (in) 6.7 5.2 4.1 4.3 4.5 5.5 6.7 6.5 7.9 6.2 
Crop factor - 0.4 0.5 0.9 0.6 - 0.4 0.8 0.9 0.6 
Consumptive use (in) - 2.1 3.3 3.9 2.7 12.0 - 2.8 4.9 7.1 2.6 17.4 
Land preparation (in) 4.0 2.0 - - - 6.0 4.0 2.0 - - - 6.0 
Total water requirements (in) 4.0 4.1 3.3 3.9 2.7 18.0 4.0 4.8 4.9 7.1 2.6 23.4 
Effective rainfall 1/ (in) 0.5 3.5 3.4 3.0 0.8 11.2 0.4 1.3 2.5 1.1 - 5.3 
Net irrigation requirements

(in) 3.5 0.6 - 0.9 1.9 6.9 3.6 3.5 2.4 6.0 2.6 18.1 
Gross requirements at 40% 

overall efficiency (in) 8.8 1.5 - 2.3 4.7 17.2 9.o 8.8 6.0 15.0. 6,5 45.3 

. - . " ' Y . 
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SRI LANKA 

MAHAW"ELI GANGA PROJECT, STAGE 

Kal Oya Service Areas 

II, PART I 

Location 

Kandalama 

Kala Vwa 
Kattiyawa 
Maha Illupalama 

Rajangana ) 

Angamuwa ) 

)a/
)
) 

Existing Area 
-(Cac) 

4,O00 

13,000 

17,000 

New Area 
T- 7

a/ 
14,OOO

57,O00-

Usgala Siyabalangamuwa 

Nachachaduwa & City tanks 

Hurulu Wewa 

1,500 

10,O00 

8,hOO 

53,900 

____ 

71,000 

a/ Include the proposed project areas.
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MAHAWELI GANGA PROJECT, STAGE 

Trp] ,:['.'.'(-.JO Schedule 

II, PART I 

1975 

JHJM___JAS ION 0 

1976 

3 1 4 1 

1977 

2 1 3 4 1 

1978 

1 

1979 

2 1 

1980 

2 3 4 

Design and supervision 

Construction equipment 

Specifications 

Tenders 

Award 

Delivery 

m 
33% 67% 

1tivil works 

Kandalama tank 

Main, branch canals 

Ditributary canals 

Drains 

.___10 

R--

2 

-

-- -5_ e_._30 

30-

30%... . 

_ 

t45% 

Field channels, drains 

Land clearing295525 

Land preparation 

Roads 30% 

20t 

15d, 30, 

20. 

50% 

5 

World 8,ink-15r20 
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SRI LANKA 

!MHAWELI GANGA PROJECT, STAGE II, PART I 

Cost Estimates 

Civil Works
 

1. The project costs for 26,000 ac were based on the cost per acre 
developed for the Kandalama unit (14,000 ac). Similarities, terrain, struc
tures required and projected farm sizes and irrigation use provided a rea
sonable basis for using Kandalama costs. The costs for the Kandalama unit 
were developed by the MDB staff. Some of the costs are based on detailed
 

engineering estimates, 
 others are based on analyses of cost of facilities
 

for a sample area.
 

2. The costs prepared by the Board engineering staff were increased
 
by 30% to obtain January 1976 costs. This action was 
taken following review
 

of and discussion of the basis of the cost estimates with the management and
 

cost estimates of 
the Government's largest construction organization, the 
State Engineering Corporation. This agency indicated that its bid on 
the
 

project would be based on unit costs 30% gLeater than those used by the MDB 

in preparing estimates of the project cost. 

3. The cost estimates for repair of the Kandalama tank and for enlarge
ment of the existing main canals were based on design cost estimates. The 

Danmbulu Oya dam and reservoir costs were drawn from the feasibility report 
on the unit prepared by the MDB. 
 Costs of the other project components rely
 

greatly on the 1972 feasibility study for Stage II of the Mahaweli Ganga De
velopmeit. The general layout of irrigation system and farms, typical struc

tures, service roads, land clearing and farm land preparation and procedures 

in the feasibility report provide the base upon which the MDG engineering 

staff estimates of quantities were drawn. The unit costs applied to quan

tities determined by the engineering staff to obtain project costs were 
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obtained from "Data for Works and Standard Rates for Basic Item of Construc

tion," Sept. 1974, prepared by the Engineering Studies Organization of the 

MDB.
 

Equipment and Vehicles
 

4. The estimated equipment and vehicle requirements for construction, 

farm operations and the extension services are listed in Annex 6, Tables 1 to 

3. The tables also give the estimated cif Colombo unit costs. In addition, 

provision .-as been made for covering FEEC charges, appropriate import taxes 

and duties, and administrative and handling costs. 

December 1975
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MAHAWELI GANGA, STAGE II, PART I 

Cost EstimatLes
 
l/ 	 %of 

Item 	 Local Foreign Total Local Foreign Total Total 
------ (Rs million)--- ---- (US$ million)----

I. 	Civil works
 

Kandalama tank 	 2/ 6.1 1.5 7.6 0.8 0.2 1.00 1 
Main and branch canals- 49.9 17.3 67.2 6.7 2.3 9.0 11 
Distributary canals 26.0 1.5 27.5 3.5 0.2 53.7 

Main 	 and secondary 

drai-.s 5.1 1.5 6.6 0.7 0.2 0.9 1 
Field 	channels and 

drains 26.L 2.2 28.6 3.5 0.3 	 5
3.8 

Land clearing 16., 7.5 24.2 2.2 1.0 3.2 4
 
Land prepration 10.2 3.0 13.2 1.4 0.4 1.8 2
 
Roads 16.o 6.0 22.0 2.1 o.8 4
2.9 


Subtotal 156.4 hO.5 196.9 20.9 5.4 	 32
26.3 


it. 	Construction equipment
 
and vehicles 57.0 48.0 105.0 7.6 6.4 
 l14.o 17
 

T.. 	 !Arcuturalequipment 
and vehicles 

Farming equipment 15.o 17.3 32.3 2.0 2.3 4.3 5
 
Extension vehicles and
 
supplies 1.5 
 0.8 2.3 0.2 0.1 0.3 -


Research equipment and
 
supplies 0.8 0.7 1.5 0.1 0.1 0.2 -


Subtotal 17.3 18.8 36.1 2.3 2.5 	 6
4.8 


.'.V.Vilae Infra-structure 63.0 15.8 78.8 8.4 2.1 10.5 13 

V. Technical Assistance 1.5 2.3 3.8 0.2 0.3 0.5 1
 

VI1. 	 Engineering management 
and adninistratin 29..' - 29.5 3.9 - 53.9 


Basic Lroject cost 324." 125.4 450.1 43.3 16.7 60.0 73
 

V11. 	.. sical contingencies 31.3 8.1 39.4 4.2 1.1 5.3 6 

Subtotal 356.r0 133.5 489.5 47.5 17.8 65.3 80
 

. 'xp-cted price increases 83.5 42.0 125.5 11.1 5.6 16.7 20 

Total project cost 439.5 175.5 615.0 58.6 23.4 10082.0 


:./ -e t (curding,., the figures may not agree eract~lv. 

[/ ".ncluest costs of Danru Oa reservoir ond '.lage tank imprcvements.
 



Table I 

,mtU. .L.JIAZU 

HAHA MI GANGA PROJECT, STAGE II, PART I 

Schedule of Expenditures 

Total year__-

Cost 176 21. 
...... . ... ( a i1on) ---------------

1. Civil Works
 
59.1 59.0
196.9 19.7 59.1Base cost 

_. 1.9 11.8Physical contingencies -&-A 	 11.8 

70.8
236.3 23.6 ,1.0 70.9
Subtotal 


2.1.6 14-.1 LI-. lsk
Expected price increases 

95.0 106.2311.6 25.3 85.2Sul-toltal 

2. Cnjslr'nc,1.,oi1Eqni pment and Vehicjesi
 

B e tcoat. 105.0 35.0 70.0 

11.2 .2. _8 9E~q~otAed pri-cu nr~~e 

116.2 37.3 78.98ub tota 

and Veicles
3. A.2ltural. uipment 

36.1 3.7 10.8 in.8 10.8
PLq cost, 

.
Ecpcted price increases -LI _..±2 _ILW 

aJ 43ub4,o 3.9 22.2 13.1 l4.243.4 

78.8 7.8 2.3.6 23.6 23.8
1Basie cst, 

0.51 _8. 11.9Price contigncles3 
35,7103.9 8.3 28.3 31.6;ijbtotn] 

5, j,'l nmal AUsistnce 

1.3 0.7Bae ro 	 3.8 o.5 1.2 

4.7 0.5 1.4 1.7 1.0
Subtotal 


Maiflaei-ment and Administration6. Eniih,,eeqg 

29.5 4.5 9.0 8.0 8.0
 
Base Cost 


-
0.2 1.2 2. 
Expected price increases 57 

35.2 4.7 10.2 9.8 10.5
Subtotal 

7. 	 Tot!al.Poect (lost
 

.26126

Rupees (million) 	 615.0 " 2 

20.2 22.3
UJS$ (pdllion) 	 62.0 10.7 28.8 



SRI LANKA 

MAHAWELI GANGA PROJECT, STAGE II, 

Proposed Credit Allocation
 

Anount 
Category (US$ 

(i) Civil Works 

(including construction materials 
procured locally)
 

(ii) Equipm-int, Vehicles wd ,spares 
(a) Directly Imported 


(b) Locally Procured 

(iL.) Tuchnical Assistance 

(iv) Unallocated 

Total 


PART I 

Allocated 
millionh 

15.0 


10.0 

0.3 


h.7
 

30.0
 

% of Expenditure 
to be finaaiced 

5o%
 

100% of foreign
 
expend(iture. 

50% of local
 
expencdture, 

100% of foieign

expenciture 
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Table 3 

MP-HAWEI GANGA PROJECT, STAGE II, PART I 

Schedule of Disbursement 

IDA Fiscal Year 
and Semester 

Acruimulated Disbursements 
(us$ million) 

1977 

Ist 

2nd 

1978 

1st 

2nd 

2.0 

8.0 

12.0 

16.0 

L979 

Ist 

2nd 

20.0 

24.0 

1980 

1st 

2nd 

2 .0 

q0.*n 
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SRI LANKA 

MAHAWELI GANGA PROJECT. STAGE II, 	 PART I 

Operation and Hfailtenance 

'3eneral 

1. The system of operation mrust reconcile two major objectives: the 

requirements for pnwer qenerati", at, the point of diversion from the Mahaeli 

Ianlga river and to meet the voter requireHents of the crops the farmers 

o ti e: iha tensure op Limumare expected L, grow, ,t L P 	 al iqn i 

will be bWmed to Lake lace duringyields. Deliveries to the fields 

the frmers Wa handle the flow with the least difficulty.,ayl .Lgt Lo enable 

low rates through a pipe will be approximately one cusec and its command 

area approximately 40 acres. 

Operation Schedule 

2. Annex 6, Table 1 shows the monthl.y irrigation requirements of the two cass(r 

)f crops tlil og joL. consideranion 	 ihe .. ,r-rLed ef't'ective monthly rainfall. 

ewut 0 K,1 Oe sn' area a. .I> , in!he irrigation 'C( 


The figures show that there W a great deal of flexibility in
"'able 1. 

he system. LLy in May .. ,uld i 	IW' " "00ssal,, 'tj ich field car'rying 

irrigation of each' crnp to be irrig'ated every da-y. T the other m,-nihs 

every faminer would not have tofield may either cease after a few hours or 

wne hnve to be opened every day and sti.lli.rri.gate every day nor would the 

Thu, .1Later ,,thid shonI d be encouraged both for'eet water requirements. 


,perational ease and to enable fertilizing, weeding and spraying to be
 

:arried out more efficiently.
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3. Operation and maintenance organq ation. During the construction 

period and for five years followinp, the MDB will control the utilization 

of water on the project area. A Water Management Panel is proposed consisting 

of the:
 

Chairman, Mahaweli Development Board
 

Director of [rrigtin 

Director of Agl ; culture 

Chairman, Ceylon Lectricity Board 

Resident, tPro,.-ecI .anal:er Kalawewa 

Resident Project Manager Minneriya 

Head, !", I ... :.,;:i , ; '11 (s.ccreLay) 

Area Rep rese : a e (1iaI.awe'a) 

Area RepreseniL' ,ve (Minneriya) 

The panel .rdli dirEco the Water Management Division and the Resident 

Proje".t Managers in the L1Luu'>[nlt nd control of the irrigation system. 

Fijuure sh(ws ai;a-zalionn suggested 

the !handala:,ia ui,.t.. Area lL:.i. lal i vc,:; uIll ,. I,1he channel of communications 

ith the Bnoard nli ,rue; nvrv the farmers, Each committe of ftumers will 

have a B)ani technical offli et" to a.;sist, anrd g.iJda their activities. 

Ui.: l' , ,. I )r:owill Aecf a distributor for the 

area who will be responsible for deliveries to each farm and for reportin-; On 

the maintenance of the field channel to the Cultivation Committee. The 

rotation plan for the field channel will be developed by the distributor. 

1hAI',ect, ,d organization for 
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- JPS) will distribute
6. A Maintenance Overseer (Jala Palana Sevaka 


water from the distributaries to the field channels and have control of tie 

intake from !ian canal. JPS fil].responsibledistributary the Each be fo" abov 

500 ac. 

7. An engineering assistant will be in charge of water distribution
 

and irrigation system maIntenance for about 2,000 to 3,000 ac. He wii 

to 6 JPS. lie w i-1 be under the direction of the Re '_dentsupervise h 

will lha'mu tec Ia al sulpport by the cilgineeriig staffProject Manager who 

Dii'Tig Lhu project construction pen od andof the Water Managem,-int ('nit. l 


1will
ten years foilowing, Ute e ering ;ssiaLtaut u be rebs$ nslble 

ialri[,enafce.for overseeing the adequacy (A'field channel 

-at _.I i ; L , ,.'t : ~ p:-,-en'sonne!'i. O _- :, t £ t ''t. [d 

module area shown in Tablerequirements for a 6 i')0 ;,c,A;-,,i n', 2. The 

total operation and igdmint.enani.e cost of the projecb irrigation features 

Rs 75 per acre per year.channels i estlimated at. aboutexclusive of field 

Decelqbcr 1975 
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SRI LANKA 

MAHAWELI GANGA PROJECT9 STAGE II, PART 

OPERATION AND MAINTUIANCE 

Staff Requirements for a 6,000. koModule Area 

Staff Position No. Salary/yr Total Cos
 
(Rs) (Rs)
 

1 12,000 	 12,000
E.ginec r 

2 6,000 	 12,000


T:chnlcal Assistant 

3,500 	 14,000
M tintenance Overseer (JPS) 4 


40 	 2,500 100,000
F iintenance Laborer 

5 3,000 	 15,000
r.iver 

1 2,UOO 	 2,000
Store Keeper 

1 2,000 2,0UO
CLerk 


157,000
Sub-total 


31,000
I..ave and Travel 20% 


188,000
Total 


Equipment Requirements for a 61000 ao Module Area
 

Total Anmual
 

Item No. Hrs/year Cost/hT Operating Cost
 
(Rs) (Rs)
 

5-ton Truck 	 1 1,000 40 40,00(
 
I 1,000 35 35,00,
Agric'i.tural Tractor 


40,00('
Dump ',"*uck 	 2 i,0O 20 

1 2,000 25 50,0)1
.,-wheel Drive Field Car 

4 2,000 6 48,00(1
Motorcycle 


10,00"
Pedestrian Roller 1 1,000 10 


223,001
Total Annual Operating Cost 

22,0'?'
Contingencies 10% 


43 ) ,o)GRAND TOTAL 


Sar 1s h50,O( 

or Rs 75/ac
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Page 

SRI LANKA
 

II. PART IMAHAWELI GANGA PROJECT. STAGE 

Prices for Economic and Financial Analyses
 

General
 

1. The estimated future farm gate price of rice, maize, sorghum 
and
 

agricultural inputs are derived from projected 1985 world market 
prices in
 

1976 currency valuee with appropriate adjustments for freight, 
handling and
 

as pulses is relaprocessing. Production of crops such 


consumed locally. Pxojected farm gate
tively small and most of the output is 

4pr aes for these products are based on the typical ratio between their prices 

and the price of rice.
 

In recent years, because of severe shortages, foodgrains and fer2. 


In order
tilizers have commanded unusually high prices in the world markets. 


the project from the effects of these temporary
Lo isolate the effects of 


fluctuations, projected 1985 prices are used both for present and projected
 

future farm budgets.
 

Lx.hangeRate 

Tae Sri Lanka lh p It 1- pegged to the Pound Sterli.[ng at 

a parity rate of f 1 = RB 15.60 (appi-oixmately US$1.00 = Rs 7.50). However,
 

to ,'romote "non-tradi t[,oi." .,.;lort, ;uO to cut-down on non-esseutful imports, 

the Government practices a dual eochaiige rare system through the sale and
 

ourchase of Fore ;man
ui -,wcLx f. I CeL:tiicat~a', (FEECs). Curreotly,
 

about 20% of merchandise exports and about 60% of merchandise imports are
 

= 

subject to the FEEC rate of about US$1.00 Rs 12.40. Despite this, Sri
 

Lanka hap faced severe balance of payments problems for the past several
 

years. The countly Is also experiencing widespread shortages of essential
 

In view of these, the official
materials, spare parts and capital equipment. 


exchange rate clearly understates the real value of foreign exchange to the
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Sri Lanka economy. Absence of any economy-wide models and the presence of 
a complicated system of import restrictions and excise duties makes it
 

difficult to estimate the true opportunity cost of foreign exchange. 
 The 
unofficial market rate of US$1.00 - Rs 15.00 may be taken as an upper limit, 
but it partially reflects the demand for luxury imports and for capital
 
flight. A rate of US$1.00 - Rs 12.00 (roughly equal to the current MEC
 
rate) is perhaps a more reasonable estimate of ';he value of foreign exchange
 
to the Sri Lanka economy. Accordingly, the economic analysis is based On 
this assumption. To test the sensitivity of the economic viability of the
 
project to this assumption, the analysis has also been done assuming a 25%
 

error in this estimate.
 

4. The estimated crop prices for farm budgets are based upon the 
official exchange rate. However, in view of the Government's emphasis on 
food self-sufficie:cy, it is likely that the Government would continue to
 
set the Guaranteed Support Prices at levels which are somewhat higher than 
the corresponding import prices. Accordingly, a premium of 20Z is allowed 
in estimating the financial farm gate prices for paddy, cereals and pulses. 

5. Rice: The projected 1985 prica used as a basis for economic and 
:iruancial analyses is US$235 per metric ton if low-to-medium quality rice 
(25% - 35% broken) fob Bangkok. 1/ This represents a sharp decline from the 
shortage-.related prices which have recently averaged more than US$400 per
 
me:ric ton. Adding shipping and insurance costs results in a projected 
price of US$265 per metric ton cif Colombo. To this are added the estimtted 
average handling, transportation and marketing costs between Colombo and the 
likely "deficit areas" resulting in an estimated local market price for
 
milled rice of US$300 per ton. Deducting US$25 per ton as the costs of the
 

1/ 
The Bank's Economic Analysis and Projections Department's latest fore
cast for 1985 is US$335 (1976 dollars) per metric ton of high quality
rice (5% brokens). The pric:e for low-to-medium quelity rice is assumed 
to be 70% of the price for high quality rice. 
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k MAHAWELI 'G&GA PROJECT~i. STAGE II.PR 

~ ri osr Economic- and Fi~nancial Analyse'9 

General,- I~~I 

1 The~esti{mated future farm gate price of rice, maize,~ sorghum and 
agricul~tural inputs are derived from projected~198.5 world mrket prices in
 

1976 cuL rency '.a ues wiLth appropriate adjustments for frelght, handling and
 
$rocessing. Production of crrops such as FI se' lj rela-'
 

a. tively small and most of'the output is cor~iumed loc ,1ly. Projected farm gate 

prices for these products are'based' on the tp~a ratio betw eehcr 
and the price of rice., 

2. Inyxecent years, because of severe shortages, foodgrains and fer- )\ 
tilizers have'commanded unusually high prices in the world~markets. In order 
to isolate the effects of the project from the effects of these temporary 
fluctuations, projected 1985 prices are used both for present and projected
 
future farm budgets.
 

~Exchange~.X ,zc 

~.The Sri Lanka Rupee Is offical pegged to theiPound Sterling at
 
a parity rate of f 1 =Rs 15.60 (approximately US$1.00 Rs~ 7.50). However,

to promot~e non-tradi.tional" exports an octdnon 

andto ut-own non-essential imports, 
the Government~practices a duq.1 exchag rt.-'yte through the sale and, 
purchase of'Foreign"Excchange Entitlement Certificates ,(FEECs). ACurrently, 
about 20% of merchandise exports and about,60% of merchand~se mports, are i 

subject co the FE1EC rate of about US$1.00 Rs 12.40. Despite thiis, Sri
 
Lanka has faced severe balance of payments problems for the past several
 
years. The country is also experiencing widespread shortages of eseta, 
materials, spare parts aid' cnpital equipment.,-In view opf, these;, the official .~{4 
exchange rate clearly understates,:h ~l e of foreign exchange to thea 

11: 

OW~H if ""61 
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Sri Lanka economy. 
 Absence of any economy-wide models and the presence of a complicated system of import restrictions and excise dutie3 makes it
difficult to estimate the true opportunity cost of foreign exchange. Theunofficial market rata of US$1.00 - Rs 15.00 may be taken as an upper limit,but it partially reflects the demand for luxury imports and for capital
flight. A rate of US$1.00 - Ra 12.00 (roughly equal currentto the FEiVCrate) is perhaps a more reasonable estimate of the value of foreign exchangeto the Sri Lanka economy. Accordingly, the economic analysis is based od
this assumption. To test the sensitivity of the economic viability of theproject to this a sumption, the analysis has also been done assuming a 25% 
error in this estimate.
 

4. The estimated crop prices for farm budgets are based uponofficial exchange rate. However, in view of the Government's emphasis 
the

onfood self-sufficiency, it is likely that the Government would continue to
set the Guaranteed Support Prices at levels which are somewhat higher than
the corresponding import prices. 
Accordingly, a p ,tmium of 20% is allowed
in estimating the financial farm gate prices for paddy, cereals and pulses.
 

ro~p 

5. Rice: The projected 1985 price used as a basis for economic andf.nancial analyses is US$235 per metric ton of low-to-medium quality rice(25%  35% broken) fob Bangkok. I/ This represents a sharp decline from the
shortage-related prices which have recently averaged more than US$400 per
metric ton. 
 Adding shipping and insurance costs results in a projected
price of US$265 per metric ton cif Colombo. To this are added tbe estimated 
average handling, transportation and marketing costs between Colombo and the
likely "deficit areas" resulting in an estimated local market ,?rice formilled rice of US$300 per ton. Deducting US$25 per ton as 
the costs of the
 

I/ I e Bank's Economic Analysis and Projections Department's latest forec.st for is1985 US$335 (1976 dollars) per metricrice (5% brokens). ton of high qualityThe price for low-to-medium quality rice is assumedto be 70% of the price for high quality rice. 
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commonly used basal mixture of 3-30-13 NPK, the price would be about US$200 

per ton and for urea (46% N), used as top dressing, the price would be US$160 

per ton. 

9. Land Preparation: Much of the land preparation work in the area 

is done on a custom basis. The current rental charges of Rs 60 per hour 

for 4-wheel tractors, Rs 15 per hour for 2-wheel tractors, and Ra 10 per 

day for a pair of buffaloes are considered reasonable and are used as such 

in the farm budget analysis. For economic analysis, the rental charge for 

tiwo--wheel tractors is increased to Ra 20 per hour as they are imported without 

the Imposltion of FEEC charges. 

I0. .Parr_ .iaor: In the form btidg,'t analysis, the prevailing average 

.,ili! ratO: ,f Rs 8 per day I s used fu" all hired labor. However, in view of 

t.hi toemployment and underemployment situation prevailing in the area, tha 

,r..K . r It'ei.:,* AJ.,-'ided lI Lq propriace for econoidc analysis. Accord-

JIgly, thd econ~cc ic cost of all farm labor (family as well as hired) is based 

ca i ,2:ually adjusted opportunity cost in terms of output foregone in 

•ait,:.'natlve employment. The details of the analysis are given in Annex 13p 

II 	 Table 1 of this Annex gives a summary of the various economic a~d 

iruci WI ,rices. 

DeceuIher .975 



SI{I LANKA 

MAHIAWELI GANGA PROJECT, STAGE 11) PJ.T 1 

Prices for Economic wid Ftnandal An I s.s 

i tem 	 Price j 
E 	 or Financial 

Crops 

Paddy (R.t/Ton.) 	 2, I 60 ,6 

Cereals (Rs/Ton) 	 ], 8o 1),2,,0 

Pulses (Rsu/" on) 	 3, A0 2,14 31, 

For L.	, iz r; 

Basal (Rs/Ton) 2,)400 1,$U 
(3-30-13 NPK)
 

Top Dressing (Rs/Ton) 1,920 1,200 
(11rea - 46% 14) 

.and Prep a ratio' 

h-whe "lo (,3/)T',t:,Loi 60o 

2-wheel Tr, -,or (l(.,/h ) 20 J5 

Ifa ';,",ay ) 	 ifnoes 	 .0 

1,'arn Labor (Rs/dy) 	 * 

-1 See Amex ]5. 
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SRI LANKA 

MAHAWELI GANGA PROJECT, STAGE II, PART I 

Crop Inputs and Farm Budgets 

General
 

and the expectidin the project area
Present agricultural practices1. 

overall changes in cropping patLeLns, yields 
and production due to the project
 

on the individual
3. 'Thiis ,-nex discusses the impact 

are de;crIJbed in Annex 

01-1-S mic-.u analysisThe purpojs of 	 are: 
farm. 

the farm incomes for representative farm 
(i) to estimate 

, ;,'e:; in order to determine whether the prospective 
be .;ufficient to com

iricca:,ej [aLLI1m inc.ome would 
family for the additionai 

pensate the farmer and his 
they would have

and for other production costseffort 

to incur;
 

the projecttle dit i.butlonal impact of
(i. j) to doteLitmie 

of the project 'Area
and to compare the Income levels 

in other areas, and.hose of farmersfarmers with 

',-. tile: ffecL.L of different GoveLament policies
(i ?)) yzet) 


.I.O.lindJ.ug ';tQr chargeM 

methodsthb< cultivation" 0 i Ioo8 pt tc dLS ,d 
2. 	 ].jICc tLe fIaai 


under the project, only

,'r alI t e a,:as to be developedbafn rlwould h: 

.5 ac aiam with c-ropping pattern and yields
aaalJyztdone fa.' ij, wai l 

Some further assumptions are 
..epCCriti.Vti of tihe project .tjie sAs a whole. 

Present and projected unit 
(a) !I'O Inptlt Rejuiremclts: 

'Theare given in Tables 1 and 2.
input requirements 

on the 
estimated cuIrejit ].cieS of Inputs are based 

conducted during project prepara
agro-economic survey, 

the as on the information obtained from
tion as well 

the Department of Agriculture
local administrations, 

areas of Sri Lanka. 
and several other surveys in similar 

Some improvements in farming practices are assumed for 



- ~ ~ V~iA~ , 7~Page 2"s2 

future"wi thout"project"" conrditions. 
bythe Deprtment of Agriculture' and 

Futureinh 

0o oserved 

7ct 

.!4.~cultural, practices of thie' prgrssv fa'mrsO 

rThefuture estimatesassume that' land 

,preparation wouild be",fuly mechanizedc under th', 
"'conaitionsn_' 

' 

"~"-' 

S3,.... ricies andnuhbsidies:e heprices used ,in-the 
are the !'financial", frme gate pices ,discusse.din detafi 
in' _rnnex 13. ' The crop picesire 'derived'on the assump
t'ion'th'ait to promote food seli-sufficienicy, the Government 
would keep the Guaranteed Support Prices at 20% above the 
corresponding import prices, (at the official exchange rate).
Crop inputs prices (particularly, the fertilizers) assume 

,thu'-'othe elimination of, all subsidies. d . 

.analysis 

j 

'-'4 

(c) Hired Lbor: 
(about 20% of 
ket wage rate 
labor. 

The estimated hired labor requirements' 
the total) are costed at the average Mar
of Rs 8 per day. No-vaitue is put on family 

e 

Farm Incomes and Incentives o v e .e. 

3. Under the above assumptions the net farm income, including the-

Imputed value of the farm produce consumed at home, is estimated to in
crease from about Rs 1)900 per year at present to about Rs 3,000 under. 

-
'. 

.without" project conditions 

tions. Thus, as a result of 

and Es 6,000 

the project, 

1/ under "with" project condi-

the farm incomes would be doubled. 

4. For the new settlers who would be' mostly landless laborers from 
sur~rounding areas, the present income levels are unknown'.' However, they 

' 

are unlik~ely to be above those for the farmers currently in the proloct 
areas. Furthiermore, it is unlikely. that withouL-the project their incomes' 
would experience any significant gains. Accordingly, the gains for tb~e' new' 
settlers would be even higher tha ) those for the existing farmers.''These 
increases are considered to be sufficient incentives for gett4',Ag the cooper" 

. 

tion and participatIion of the project area farmers. 

/Before deucting water charges." 
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Dis tri.Jutioaal Impact 

in the project area 	is rather uniform and
5. The landholding pattern 

Whatever income disparities
a; a result, the income levels are fairly even. 


do exist, are largely due to the variations in the quality of irrigation
 

even this differencefacilities utilized by the various farmers. However, 

is partially compensated, since the farmers with inadequately irrigated 
lands
 

divert more effort to eh.a cultivation, and increase their income from that
 

source. It is projected that the income levels 	within the project area 
would
 

become even more uniform "with" the project.
 

In comparing the project area income levels with the average
 

national income, it is necessary to take into account the farmers' 
income
 

from sources other than irrigated agriculture. Unfortunately, however,
 

there are no reliable data on this. It is generally agreed though, that 

per year,the farmers do earn substantial incomes perhaps 	 about, Rs 1,500 

fruits and vegetableb in their 
from 'chena' cultivation and the cultivation of 

homestead plots. Furthermore, if one takes into account the imputed value of 

(e.g. rent on homestead) and differentials in pur
other goodf, and services 

chasing power it is likely that the farm households have a total net annual 

is4,000, or a per capita annual income of Ra 800. This
income of about Rs 

about 80% of the national per capita disposable income of about Rs 1,000 pg 

the income from other sources remains constant, at full 
year. Assuming that 

project area would increase
development, the average household income in the 

to about Rs 7,000. 	 Taking into account the population increase during the 

intervening period, 	this would mean a per capita income of about 
Rs 1,200.
 

per capita disposable income increases about 2%
Assuming that the national 


area incomes would be approxi
annually, at full development, the project 

mately the same as the national level. 

Recovery of Project Costs 

7. At a discount rate of 10% per annum, the present value of the
 

terms) is estimated 	 to be about RS 285
projecl investments 	 (in economic 


11,000 per ac. In addition, the 0 & M of the irriga
million or about Rs 


tion system would require an annual expenditure 	of about Rs 
75 per ac.
 



tie wadechre e in-toduce iphasewith thec usumi ng tt 

c l e ( 0 ei
lenti,i wol reqredan average ann yoau t1 to:'

-tin hshuld l reqir e 


of and Rs 75 for 0:'& M cost!'roduction! isconcapital costs 	 truoc-th-.tetl~ac 11 -- Rs-1,725 for- recovery 
'ecnditur'es this projec t-.These, charges woulf>SOu..ecVral the on 

reprsen abiome isOof the e t incy ental fa"xainhcom-t'(bdfore accounting, 

During' nhedevelopntnperidwhen....

for family labor)"' development.: 


is bel~ow the full, pt ential, the proportion would be even
the production 	 -' 

... .
higher. 

8. 	 For analyzing the farmers' ability and illingness to pay water
 

Simply stated, the,

it is necessary to estimate the 'project rent'.charges, 	 . ,. .....toe fully reco ever,ete0x see 


projec, rent is the incremental net income when all 	factors of production
 

re turns necessary for
except~ project supplied services have b4 n paid the 


their Co~peration. In the absence of ~unc~rtainty (about yields, crop prices) ,
 

the project rent would be the net incremental farm income less the necessary_
 

to family labor and anagement for their additional 	effort.rewards 

a crop insurance legislation 	(Annex 4)
9. R cently, 	 GOSL enacted 

and 	 this should largely eliminate the uncertainty about the r eturns to
 

assumed that a 10% reduction in the expet
tile farmers. However, it is. 


-ross fara income is necessary to arriv&at the certainty euivalent
 

neconomic literature, there is a considerable amount of con10. a 


troversy about. appropriate retLns for family labor and management. Con

family labor is valued at the
servatively, in thle 	 follo~wing analysis(-- all 


rate of R9 8 per day. An additional1 10% of thle net
 aver a-e market wage 


is allocated to fa~ii managemient.
increiental income 

11. 	 On this bas is, the project'Irent for the asudf arm model 'is
 

1,850 per year (Table 4). Since these estimates
 es tima~ed to be about Rs 

do noL, take into account t1he variations
 are based on: typical", farms, they 


in land and human resources for thle various farms. ,Allowing a 25% margin
 

::~i~~- I/ in constant 1976 prices.,AA 	 -'* 

) ~ '' 	 'Al 



P aK 

ouldeab toues 	 upperlimit -for the potentl2 water , argeRe 1,00 per ac.~ 

1ie 	 be feasible to recoveail the .pro ect 

n i-economic contet it mabe eter
 
" what lower.charges a. neiiii e iscofIOea oiio n Ject .he':p 


area farmers are somewhat below the national# average; (b) traditio.aly,- P 

farmiers in Sri Lanka 1have not' been requited to pay for, irrigation water 

and an abrupt policy change Would be diffi'cuit tO i nmplemnt "p.iticaly, 

(c) th project would need tdi persuade the farmerstoadopt the Pro~do i
 
intenni tten t irrigation tecfihiques, and
 

(6)through tdifferentials between the cropprocurement prices andthii
 
economic" 	prices, the Government would, iii any case, indirectlyrgi
 
large part (perhaps about 50%) of tbid total project cost. I 
 I± 

of these, water: i-hargOS at an average r/Ate of Rs 3 0 0 per, ac, covering 
full 0 & II cost and about l~of the investment costs, would perhaps be 
iiore appropriate. A study should be undertaken to determiiine',thiiaprpr1-;
 
ate level of charges aB well as the mechanism to be used for iziodisi -gand
 

collecting Suchgcharges. 

December 1975 

: + 1. + 	 + 

... .	 . : ? , ! . + ... . . . .. . . . . . .. .. II.+++ 

...:, . . .. :, + I; I> 

.VI!i+ ! +.. ++ 	 + .. '+ ++ ° 
W I : 	 + .. . . . + < + + .. . . . . . . .. 
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AASTA§PAR"I 

~Crop!Jnp RR6411reen(e.2O 

IT If 

44 

*~ 
A~~ 

~ 
eJ, tractor 
c i cctcr .(I'rb 

2 2 
2 

5~m1Y S 
5-')_ 

~ J~j2 5~ 
;1 

r £1105 (days)-o. 

basal; (1 : 0 6 1o6 6 

Sgro- choniicals (R.) 15 2 3 10 20' (P 20) 

Sceds (ibs) 90, 90 20 20 20 35 35 35~ 

Croi. inE:Lurance (MOz «~30 30 30' 30 30 - 30 30 

k3/ 
c3anIous- (Rs) 5o 60 80 30 40 50 hoho 5u 60 

Miar .lallabor- (days) 55 55 533 33 33 33 33 33 

W utur without pro.et W future with roject
1/ P.resent, 

by racto....of .uffaloen 
.il..l uroutrtho ing replc.. nent 


for aj.". jiland prcuparatiofl Work

2/ Project ..9 onditions 	 b.. 

charges.3/'1xcitides water 

situations arr..expected...
 

. for ice and cer.eal 	 u.der future ..LabrIrequiremcnts 
There will be reduction in laboras a roall1. o i , Cif.I,.reriai~n. as at prent. 

from buffaloes to tractors 	for seedbed propdrrtion. This is asumed to &K 

labor required fo5Y harvoisti ng and threshinty rcstlt, 
pensa e for thC.* additional 

IfroM, higher 3r~e2dq.
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Table 2 

S,-,- T 

L; 'ZL -f.7 

IWBL-J GANGA, STAC-- , PL- T 

b .eOu7rner.t: for .arious Crops !/2/ 

Crop nJar.Fet Mar 'Apr hlay J Ju Au Set Oct Nov Dec Total 

?addy(Maha) 2- 2 9 12w 10 8 5 -
7 5 55- 1 35 

4 3 55Paddy (.a ) 
 P 2 1012I 75 12 1 I.; -- .. . . 55 
W 3 15 7 4 3 9 8 5 
 . . . . 54
 

Cereals (Maha) 
 P 3 4 5 - -  - - 4 9 4 4 33W 6 5 .-.. 3 8 1 4 3 33
 
Cereals (Yala) p 4 9 14 4 3 "4 5  - - - 33W 3 8 4 4 3 6 5 - . . . 33 
Pulses (Maha) P - - -  -

W 9 2  7 5 146 33 
Pulses (Yala) 
 7 5 4 6 9 2 - -  33W 7 5 4 6 9 2 - -  33 

1/ P: Pretzat, W: Future with Project 
2/ The future labor requirements without the projects are projected to rema.ii as at present. 
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MAHAWELI GANGA PROJECT, STAGE II, PART I
 

/
Farm 	Budgets-

A 


Cropped Area (ac) 

Maha 	 - Paddy 2.2 2.2 

- Cereals - 0.1 

- Pulses - -


Yala 	- I'addky 0.1 0.4 

- Cerea]; 0.2 0.2 

- Pulses 0.1 0.1 


Total. 	 2.6 3.0 


o',, .n 	 120
... .lo(ll0 


" 
 (Ton)
 

Paddy 1.6 2.6 
Cereal 0.12 0.24 
Pulses 0.04. 0.05 

C.' r (:o[P]:I '. ''In' ( F 2,850 

02..:.. tucti, 


( :} ) 	 4,6oo 

l:rcwi'duc ,nCost; ( is) 

Iu-1 nao:" ! L s 800 1,300 


di red Jabu 	 150 3A I 

'To ,,950 	 1M6A0 

' 
WIIt,..} m!.ic ( R[s) 1 ,900 3,000 

1 Prensent a " ,,nd oul" roj.cL faniu models represent
% L 


in the projc area.
 

=
 Future without Project, W Futr.2/ ' reseN, F 	 = 

11N
 

W 

2.4 
0.1
 
-


O.
 
0.3
 
0.4 

hi1
 

161, 

4.5
 
0.16 
0.28
 

8,550
 

2,200
 

350
 

2,53o 

6,000 

Lhe farmers curren bly 

with 	Project. 
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Table 4-

SRI LANKA
 

MAHAWELI GANGA PROJECT, STAGE Is_ PART I
 
1/
 

Project Rent for the Assumed Farm Models-


Item W W. 

(i) 
2/

Expected Gross Production value- (Rs) 4,600 
-
8,550 

(ii) Certainty Equivalent of (i) (Rs) 4,150 7,700 

(iii) Crop Inputs- 1, (ps) 1,600 2,550 

(iv) Family Labor (Rs) 900 1,400 

(v) Net raLuri,- (is) 
(ii) - (iii) - (iv) 1,650 3,750 

(.vi) MNariugemetiL Fee (Rs) 150 400 

(vil ) 

(vi ii) 

Net. FLtm 

(v) (vi) 

ProjectL ien. (fl;) 

(Rs) 

1,500 3,350 

1,850 

(ix) Project Rent per acre (Rs) 740 

(x) Rent Recovery Index (%) 
at. Its 300 1.,r ac 40 

=
1/ W =- thou1. Project, W with Project 
2/ 1'r '011L" 3 
3 Excluding family labor and management 
_7/ Before management fee. 
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MAHAWELI GANGA PRoJECT, STAGE I, PART I 

Economic Analysis 

;sunptions 

on the following assumptions:The economic analysis is based 

used in the economic analysis(a) Prices: The farm gate prices 
1985 world market prices expressedare derived from projected 

in 1976 currency values. Appropriate adjustments have been 

made for freight, handling and processing. A shadow exchange 
reflect the scarcityrate of US$1.00 = 1Ls 12.00 is used to 

of fozeign exchange. The price assumptions are discussed in 

more detail in Annex 13. 

(b) Benefits: The project would have substantial secondary 

income and employment effects in processing industries 

and trade and transport. Also, the improvements in the 

road network would lower the transportation costs. In
 

this analysis, however, only increased crop production 

due to the project is counted as a project benefit. 

Expected crop yields, acreages and production are shown
 

The gross benefits are summarizediii Annex 3, Table 1. 

Jn Table 1 of this Annex.
 

(:) Cu!-or ProiuctioL Cos .;; Per acre crop :I-nput requirements 
1. Crop production costs areare show.i in Annex 14, Table 


;ummarized in this Annex on Table 2.
 

(;) Ii :Icri.g of Labor: Hased on an equivalent of two full time 

adults per household, wcking an average of 250 days per 

year, the total farm laLcr availability for the 3,000 farm 
areas, is estimated athousebolds currently In the project 

about 1.5 million mani-days, or an average monthly avail-

ability of about 0.12 million man-days. Estimates of the 

total monthly labor requirements, taking into account the 

cropping patterns (Annex 3, Tab,.e 1) and monthly per acre 
14, Table 2)labor requirements for various crops (Annex 

are shown in Table 3 of this Annex. Thus, presently there 
0.32 million man-days comparedis an annual need for about 

to an estimated availability of 1.5 million man-days. Even 

in the "peak" months of February and October, the monthly 
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demand is less than 50% of the availability. At full devel
opment in 1986, "without" the project the total labor demand
would improve somewhat due to the increased cropped area made
possible by the Stage I works. However, there would stil'. be a large pool of surplus labor. "With" the project, the annual farm
labor demand would increase to about 2.1 million man-days,while the supply augmented by the settlement of 7,000 new

farilies would increase to about 5.0 million man-days. Thus, 
ev.n with the project there would be a substantial surplus
of farm labor. Undoubtedly, cultivation of 'chena' land
 
and upland homestead plots partially relieve the current
 
unemployment pressure. Nevertheless, the prevailing aver
age wage rate of Rs 8 per day is considered to be overstating
tho economic opportunity cost of farm labor. Accordingly, for
the economic analysis, !he iLcremental farm labor requirements 
were valued at Rs 6 per day for the "peak" months of January,
Febxuary, March, September and October and Rs 4 per day for 
rest: of the year. On this basis, the tLotal cost of the in
cremental farm labor requirements of 1.6 million man-days isestimated at Rs 11.8 million or an average of Rs 5.5 per man
day. This rate J.s about 70% of the prevailing market wage
rate of Rs 8 per day. Construction labor has been valued
 
at the market rate.
 

(e) Iuvestment Costs: All project costs except price contin
gencies (Rs ?5.5 million), cost of farming equipment 1/

(base cost, kts 32.3 
million), cost of social infra-struc-

Lure (base cost, Rs 78.8 million) and taxes and duties
 
(R's 80.0 ttillion) 2/ are included in the economic analysis.

On this basis, the investment costs are estimated at Rs 298.5
million of which Rs 100.4 million are in foreign exchange
(Annex 7, Table 1). Shadow pricing the foreign exchange 
component results in an estimated "economic" cost of
 
P'! 358.7 million.(say Rs 360 million). 
 Conservatively, 
n, salvage value was assumed for tIhe construction equip
ment even though some of the equipment is expected to be 
useable after project completion. 

1/ Depreciation and 0 & M of farm ejuipment (tractors 
included as a recurrent crop production cost. 

and sprayers) is 

/ This figure differs from the one in the text (para 4.09) as taxes
and duties in the amount of Rs 67.5 million are included in the
price contingencies and the base costs of farm equipment and social 
in fra-s tructure. 
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The annual 0 & M costs for the 
(f) Ojeration and Maintenance: 

irrigation system are estimated to be about Rs 75 per ac
 

total of about Rs 1.9 million. Thewith the project, or a 
1.1


strengthened extension service would add a further 
Rs 


a total annual
mi..llion to the operating expenses, leading to 

as a cost
0 & M cost o Rs 3.0 million. These costs are used 

s:ream against the project benefits. 

(g) Davelopment 1hasing: Implementation would be phased over 

It is assumed that full projecf- benefits would
five years. 

tive years after project implementation. The

be achieved 
the benefits is estimated to be as

overall phasing of 

follows:
 

1 2 4 5 6 7 8 9 10 11
Year 

60 70 80 85 90 95 100
et benefits 0 5 20 40 


(% of full
 
development
 
benefits)
 

Econ.i,,cic R1ite of Retun 

are shown in Table 4. Assuming
2. iesulting costs and benefit streams 

life, the economic rate of return is estimated to be 13% 
a 30-year project 

Sensitivity Analysis 

were made to determine the sensitivity of the rate 
3. everal tests 

and bene
cstimates to various alternative assumptions about costs

of r.!turn 

fits. Tne tests indicate the following:
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Alternative Rate of Return 

(i) Basic case 	 131 

(ii) Foreign exchange valued at US$1.00 Ks 9.00 lit 

(iii) Foreign exchange valued at US$1.00 - KS 15.00 152 

(iv) 	 Farm labor valued at the market wage rate of 
Rs 8.00 per man-day 12% 

(v) A decrease of 25% n net incremental benefits 10% 

(vi) An iucrea:ie of 25% in .tw-oject investment costs 11% 

(vii) A slower ,tevelopment of project benefits /a 12%
 

,viii) Coniblnati. a of (r) atd vl) 8%
 

(ix) COMbinationl of (Vi) ail (0,i.) 	 10% 

(x) Conh Joation of (0), (v) and (vii) 	 7% 

/a As;s.;,c-d phasing of beneflts:
 

Yea.: I 2. 3 4 5 6 7 8 9 10 11 12 13
 

,:t: knemfi tg () 10 15 30 50 60 70 75 80 85 90 95 100
 
(% of fill.
 

I 1r , tb, pl 	 ,j; ct 1s : of tuitin is iu derately seisiti.ve Co changes in
 
ii, I( ;f picjec: in
 ' , iiid h,.! lm Id up benefits, flowt.var, ecept 
.,I..:rtti 1 V oe.i:; higher, benef.ts 25%- 25% Uet are 

to..;rr anl the billd-up of p, ject benefits is considerably slower, the proj-
C ber '75]'flliil 	 i.e. 

I :ember 1975 

http:benef.ts
http:seisiti.ve
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MAHAWEII GANGA PROJECT, STAGE JIIPART I J 
1,, om Ifen 

,An ual -Gross Bcs _e__________ 

"Praduction 0iilion) ("Item ' 

(Tk/Ton) . W IncremenPIncrement W, 

2,16o 7.2 h6o 38.8 156 9. . 
2108-.-''-.3 46.133Paddy :Le s ___ses _ k ..... Grb' vaIh' ", ii i___' ___ i~i .. <ii~! 

ereals t 1,68o 12 5. 3.9 , 2.O 8.6 6.6 

.3.2.. o.5 2.8 2.3 1.6 ..9.1. 

ASubtotal11 117.1 973 

'4-.
Less 5%losses in 
transport and handling .0 -.9 -.
 

Annual Total 11.2 111.2 ,93.0
 

-r / t r l i h~ r j c : . + + - +' " " ': 3.3" : .~ . - 3. -i++i;; u'-, 

( + t : + (+.L ' +JT '/+:Ar 

W um 



MMAHAWELI GANGA PR0JECT,' ST 

rAnnua Crop PnioCot 

E- ,'-PR 

4-hoe1 Tr~ctors R 0h 88 

2 -wrRs i,20/ ,o 

a4wheTays Rs 160/Tn 10.0('000hs24i's)30 

Ur2wel Tractor) Rs 1,20/n 

Buff-Ceials ('0001. 

Serier( Tons) 2/ 

Basal(3-30-13 O4.-->...,, 
Paddy RS 2,1400/Ton 300 

Uere 1s6 N)s 1,620/Ton 3150 

7. 

10 

7938210 

81.8 

2,30Q 

2,93 

.. 

81 . 

100j0 

81.83 

1,900 

25 

. . 

1..6 

•0.1 .$ 5. 

-0.6 

0.6 35 

0.6 

1..6 

3 7. 

1S65. 

24.6 

0.0 

S-- Farin Labor (miillion-man-dayS) Rs 5.5/d-Setds (ronsPrd/to 

Annal e Benei/s93. 

3/i. 0.50 

1. 

2.11 

10 

1.61 

2a6 m 

. .. , ...02 .1. 
,Qr-celnicaM .1 

"+"8., 
2.
0 

: 

a 

21~~~prj2,'r Fo ."',.oi! 

ects,RseA,2i0/onn is 60sse for 0.it. 0.3 0aet 

WL~cel1neous-- - - 06 3.1-

Ana e Bnit (1(d)andTable 30.14for 

-wa 

62al.6 



AN3EX 
Table 

- 7-_T- .... . PA-RT I 

nCost -f Ff.7- Labor 

Items 

Lz.hor RIcquiremen: (million man-days) 
Present 

jar.. 

0.0-

Feb. 

0.05 

Mar. 

O.Oh 

Apr. 

0.02 

May 

0.01 

June July 

0.010 

Aug. Sept. Oct. Nov. 

50.0.03 

Dec. 

0.02 

Total 

0.32 

Future without Project C.OL 0.08 0.07 O.oh 0.03 1.304 0.02 0.02 O.Oh 0.06 0.03 0.03 0.50 

Fut-ure wix. Project
i / 

0.32 

0.28 

C.38 0.21 

0.3c .h 

0.07 

0.03 

0.07 

0.0 

0.1 

0.07 

'9.O 

0.07 

0.12 

0.10 

0.38 

0.34 

0.18 

0.12 

0.10 

0.07 

0.08 

0.05 

2.11 

1.61 

,v.r.nge Econonic Opportnity Cost 
(Rs,/nan-daj-. 6 6 6 4 IL 1. L 6 6 4 h 5.5 

Incremental Economic Cost 
(Rs million) 1.68 1.80 0.84 0.22 0.16 0.28 0.28 0.4o 2.O4 0.72 0.28 0.20 8.82 

1 / 'trje "with" over future "wiLhoat tT . 



ANNEX 

Tablec 

SRI LANKA 

MAHAWELI GANGA PROJECT, STAGE II, PART I 

Economic Rate of Return 

Year Investment Costs 0 & M Costs Net Benefits 
---------------- (in million Rs)------------------

1 65.0 0.5 _
 

2 135.0 1.0 3.2
 

3 80.0 1.6 12.6 

4 80.0 2.3 25.2 

5 3.0 37.8 

6 3.0 4L . 
7 3.0 50.4
 

8 
 3.0 53.6 

9 3.0 56.7 

JO 3.0 59.9 

J1--30 3.0 63.0 

Econot,.ic RO 1.3% 

http:Econot,.ic
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UNITED STAIES OF AMERICA PD-AA,- 0 16 

AGENCY FOR INTERNATIONAL DEVELOPMENT 
American Embassy, Colombo, Sri Lanka. 

June 4, 1979 

Mr. Douglas Ladduwahetty 
Chairman 
Mahaveli Development Board 
11, Jawatte Road 
Colombo 5
 

Dear Mr. Ladduvahetty: 

Subject: Mahaweli Ganga Irrigation 
AIP Loan No. 383-Ti-0.GB,-' 
Implementation Letter No.9 

The purpose of this letter is to advise you that AID approves
the inclusion of the following equipment for AID financing 
under this loan: 

Item, -- .Quantity Estimated Cost"'U.S.$ 
Rome Plows 6 120,000 

Front End Loaders 3 150,000 

Vibratory Rollers 4 160,000 
(15  20 ton) 

If you will provide us with a draft invitation for bid (IFB),

Commerce Business Daily Notice, and specifications we will act
 
to approve these.
 

However, before we approve the bid document for this procurement
 
we will want to know that spare parts for equipment already

awarded are being ordered.
 

Yours truly,
 

J'John R. Erikeson 
Acting Director
 

http:383-Ti-0.GB


CONFORMED COPY
PD-A AD0. '7~ 

A.I.D. Loan Number 383-U-019B
 
A.I.D. Project Number 383-0043
 

Amendment Number 1
 

Dated: August 30, 1979
 

Between
 

The Democratic Socialist Republic Of Sri Lanka ("Borrower")
 

And
 

The United States Of America, acting through the
 
Agency for International Development ("A.I.D.")
 

WHEREAS, the Borrower and A.I.D. entered into a Project Loan Agreement
 

for Malaria Control dated February 28, 1978, and
 

WHEREAS, A.I.D. has agreed to loan additional funds to the Borrower for
 

said Project.
 

NOW THEREFORE, the Parties agree to amend said Project Loan Agreement as
 

follows:
 

1. Article 3: Financin , Section 3.1 The Loan. 
Delete the entire section
 

and insert the following: "To assist the Borrower to meet the costs of carryi
 

out the Project, A.I.D., pursuant to the Foreign Assistance Act of 1961, as
 

amended, agrees 
to lend the Borrower under the terms of this Agreement not to
 

exceed sixteen million United States (U.S.) Dollars ($16,000,000) ("Loan").
 

The aggregate amount of disbursements under the Loan is referred to as
 

"Principal".
 

"The Loan may be used to finance foreign exchange costs, as defined in
 

Section 7.1 and local currency costs, as defined in Section 7.2, of goods and
 

services required for the Project".
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2. Article 3 :Financing, Section 3.2 (b) Borrower Resources for the
 

Project. Delete the words 
 ... will be not less than SL/Rs.222,000,000....,, 

and insert the following: ".... will not be less than U.S. $31,853,000
 

equivalent..."
 

3. Article 3 :Financin&, Section 3.3 (a) Project Assistance Completion
 
Date. Delete the date "June 30, 1982" and insert the following: "October
 

31, 1984." 1
 

4. Article 5: Conditions Precedent to Disbursement. Insert the following
 
new Section: "Section 5.4 Conditions Precedent for Amendment.
 
Prior to the first disbursement under the Amendment, or to the issuance by
 
A.I.D. of documentation pursuant to which disbursement will be made, the
 
Borrower will, except as 
the Parties may otherwise agree in writing, furnish
 
to A.I.D. in form and substance satisfactory to A.I.D. an opinion of counsel
 
acceptable to A.I.D. that this Amendment has been duly authorized and/or
 
ratified by, and executed on behalf of, the Borrower, and that it constitutes
 
a valid and legally binding obligation of the Borrower in accordance with
 

all its terms."
 

5. Article 5 :Conditions Precedent to Disbursement. The previously numbere.
 
Section 5.4 shall be renumbered Section 5.5 and Section 5.5 shall be renumberee
 

Section 5.6.
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6. Article 7: Procurement Source. 
Section 7.1 Foreign Exchange
 
CEoats-
 Delete Section 7.1 and insert the following: "Section 7.1
 
Foreign Exchange Costs." Disbursements pursuant to Section 8.1 will
 
be used exclusively to finance the costs of goods and services
 
required for the Project having their source and origin as follows:
 
The United States (Code 000 of the A.I.D. Geograp-ic Code Book as in
 
effect at the time orders are placedor contracts entered into) for
 
drugs and insecticides and countries in Code 941 of the A.I.D.
 
Geographic Code Book for all other goods and services ("Foreign
 
Exchange Costs"), except as A.I.D. may otherwise agree in writing,
 
and except as provided in the Project Loan Standard Provisions Annex,
 
Section C.i 
(b)with respect to marine insurance. 
Ocean transportation
 
costs will be financed under the Loan only on vessels under the flag

registry of the United States or Sri Lanka except as A.I.D. may otherwise
 

agree in writing."
 

7. Article 7:,Procurement Source. Insert the new section as follows:
 
"Section 7.2 Local Currency Costs. 
Disbursements pursuant to Section
 
8.2 will be used exclusively to finance the costs of goods and services
 
required for the Project having their source and, except as A.I.D. may
oth,. wise agree in writing, their origin in Sri Lanka ("Local Currency 

Costs") ." 
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8. Azticle 8 :Disbursements. 
 Insert the new section as follows:
 

"Section 8.2 Disbursement for Local Currency Costs." 
(&) After
 

satisfaction of conditions precedent, the Borrower may obtain
 

disbursements of funds under the Loan for Local Currency Costs required
 

for the Project in accordance with the terms of this Agreement, by
 

submitting to A.I.D., with necessary supporting documentation as
 

prescribed in Project Implementation Letters, requests to finance such
 

costs.
 

"eb) The local currency needed for such disbursement hereunder may be
 
obtained: 
(1)by acquisition by A.I.D. with U.S. dollars-by purchase;
 

or 
(2)by A.I.D. requesting the Borrower to make available the local
 

currency for such costs, and thereafter reimbursing an amount of U.S.
 

dollars equal to the amount of local currency made available by the
 

Borrower."
 

9. Article 8: Disbursements. The previously numbered Section 8.2
 

shall be renumbered 8.3 and Section 8.3 shall be renumbered 8.4.
 

10. Annex 1 ;Pro ect escription. 
 The Annex 1, attached to this
 

Amendment, is the Project Description revised to include a new financial
 

plan showing the additional funds provided by this amendment and the expanded
 

scope of work.
 

11. All other terms and conditions of the Loan Agreement for Malaria
 

Control dated February 28, 1978 shall remain in full force and effect.
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IN WITNESS WHEREOF, the Borrower and the United States of America,
 
each acting through its duly authorized representative, have caustd
 
this Agreement to be signed in their names and delivered as 
of the
 
day and year first above written.
 

GOVERNMENT OF THE DEMOCRATIC SOCIALIST GOVERNMENT OF THE UNITED 
REPUBLIC OF SRI LANKA 


STAT S OF
, RIBY ,%k,-'1-, SA 
B 

NAME W.M. Tilakarafna 
TET Secr et ary _ 

NAM Howard Wr i a_ _ _ _ _ _ 

TITLE 
_ _ _ _ _ 

- _____ 
_ TITLE American sador 

Ministry of Finance and Planning
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Amplified Project Description 
Malaria Control Project 

1. 	 Plan of Operation 

The Plan of Operation prepared by the Anti-Malaria Campaign (AWC)
of the Government of Sri Lanka (GSL) with the advice of the
Ibrld Health Organization (M10) has been approved by the GSL,
AID and WHO. The plan covers the period 1977-1981. The plan
takes into account recent failures of the malaria control 
program in presenting an aporoach which will help to insure
that once malaria is reduced to the stated target of 1.0 API
(annual parasite rate) it is further reduced through a
consolidation effort of close surveillance, selective spraying
and 	case treatme~nt. Salient features of the present Plan of
Operation which are intended to insure long-term success of 
this program are : 

(a) 	 Intensive use of malathion during the initial phase'
of the program (4 to 5 years) to cbtain maximum 
effect before mosquito resistance develops. 

(b) 	Banning use of malathion as ai, agricultural insecticide 
to prolong its effective li fe as an insecticide for 
malaria control. 

(c) 	Segregation of the Anti-Malaria Campaign (AM{.) from
the General Health Services during the Intensive 
Spraying Phase of the program and to place the field 
workers under the administrative authority of the AMC 
headquarters in Colombo rather than the Medical
Officers of Health. This will centralize authority
and program control during the crucial first years of 
the program. Integration into the General Health
Services wi1 he carried out gradually in phased stages
after the Intensive Spraying Phase. 

(d) 	Tenure in tihe Government Health Service has been granted
to Malaria workers thereby reducing insecurity of
employment which was found to be a major obstacle to
satisfactory performance of forn-er field activities. 
Promotion channels for malaria workers in 	the General 
Health Service are also being opened to clear the way 
for 	eventual integration. 
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(e) Laboratory staff has ben increased and seven fieldlaboratories established in addition to the centrallaboratory at the A*c. At the central laboratory 10percent of all negative and positive blood films andall 	P.falciparm are checked at thecross crossdecking laboratory to maintain quality control of
field laboratory activities. 

(f) 	 Formal coordination mechanism have been established
between the AWC, other GSL departments and the target
communities. 

(g) 	 The Malaria Eradication Training Center has expandedits curriculum to cover training for medical, paramedical and other personnel of the Health Department,
medical students, agriculture officers, t.achers, 
and 	youth volumteers.
 

(h) 	 The vehicle maintenance facility has been upgraded
in 1978 and vehicles, tools and spare parts are 
being supplied by the British. 

This arrKexdnnt adds a dimension of providing services to the landdevelo _nt and settlement projects of the GSL. The 	Plan ofOperation remains in 	 force and the techniques to be used followthe 	same tecunical pattern. The 	AMC continues to use the 1.0 APIas its objective in the program. If supplies and support areavailable on a timely basis, it will be possible to hold the
level of malaria in the settlemeant 
areas to the API level. 
The 	 aiem~ned project is specifically aimed to include a populationtotal of 1,152,000 to be .ettled on new lands totalling 371,000acres. lhe 	papilation figures include service populations to beattached to developmrent schE!Ths. The 	project also aims at theprotection of 	the labor force (estimated at several hundredthousard) t) be 	engaqed in the cxnstructinn of the dams andirrigation channels. These Workers represent a JSerious threatto the on-Woing rmlari-. effort as 	they can re-introduce malariaback into their hbrpe areas frcm the labor sites if precautions
are 	TK)t taken to control malaria. 

'he additional specific activities of the an-nded project indevelogrent areas are as follows: 

(a) ITxoor spraying of sprayable stricture within the areaat 2 grams (technical) per square meter of Malathion,50%, w.d.p. per house at 	three monthly intervals. 
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(b) 	Treatment of all malaria cases with anti-malaria drugs
at all medical institutions and voluntaily treatment. 
centers set up with the assista.-m of Development
Project authorities. 

(c)Regular administration of prophylactic treatment to
all GSL personnel in the project area with the help

of 	the project personnel. 

(d) Wherever rossible, elimination or reduction of the
potential breeding places of the msquito causing

malaria ,
 

Ce) Fogging with Fenitrothion or Actelic in localities
 
where indoor spraying of insecticides have to be
 
supplemented.
 

(f)Chemical larviciding when and where feasible using the

larvicide "Abate".
 

(g) 	 Health education to all personnel in the area in order 
to obtain their cooperation in the malaria control
activities.
 

(h) 	Assessment and monitoring of incidence of malaria and
the impact of control measures in the project area. 

2. 	 F:.nancial Plan 

The 	 total project costs are estimated at approximately $ 56.6million of which tle CSL is contributing approximately $ 31.8million equivalent and AID through this project is providing ' $ 16 million. The balance of approximately $ 8 million is bringprovided by other donors (e.g. United Kingdom, Netherlands andT-brld Health Organization). The AID assistance will be usedto finance the foreign exchange costs of insecticides, anti- \malaria drugs, safety/spray equipment, and international training
plus local cost support of training center and research activities.

The 	AID budget allocations are as follows
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Description 

Insecticides 


Anti-Malaria Drugs 


Training 

Local Cost Support 

Safety/Spray Equipm.rnt 

Sub Total 


Contingency 

Total 


Original 

000T 

11,900 


30 

-

70 

12,000 


-


12,000 


Amendnt Total AID 
'000) Contributim($ 000) 

3,000 14,900 

305 305 

60 90 

200 200 

35 105 

3,600 15,600 

400 400 

4,000 16,000 

NfOIE: Individual line items my be adjusted by 20 perornt by
the Borrower without AID approval 


