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PROJECT AUTHORIZATION
 

Sri Lanka
 

Mahaweli Downstream Support
 
Project No.383-0103
 
Loan No. 383-T-039
 

1. Pursuant to Section 103 of the Foreign Assistance Act of
 
1961, as amended, I hereby authorize the Mahaweli Downstream
 
Support Project for the Democratic Socialist Republic of Sri
 
Lanka ("the Cooperating Country") involving planned obligations

of not to exceed $13,000,000 in loan funds and $2,000,000 in
 
grant funds over a three year period from the date of this
 
authorization, subject to the availability of funds in
 
accordance with the A.I.D. OYB/allotment process, to help in
 
financing foreign exchange and local currency costs for the
 
project. The planned life of the project is five years from
 
the date of initial obligation. Funds are not authorized for
 
obligation until the Congressional Notification expires without
 
objection.
 

2. The project consists of assisting the Cooperating Country
 
to complete the construction of the tertiary irrigation system,

drainage and flood control works, and roads, in the left bank
 
of System B in the Mahaweli Basin, primarily in Zone 4A. The
 
project will provide funds for technical assistance,
 
construction, commodities, training, salaries for locally-hired
 
engineers and other operating costs.
 

3. The Project Agreement(s) which may be negotiated and
 
executed by the officer(s) to whom such authority is delegated

in accordance with A.I.D. regulations and Delegations of
 
Authority shall be subject to the following essential terms and
 
covenants and major conditions, together with such other terms
 
and condition~s as A.I.D. may deem appropriate.
 

4. a. Interest Rate and Terms of Repayment
 

The Cooperating Country shall repay the Loan to A.I.D. in
 
U.S. Dollars within forty (40) years from the date of first
 
disbursement of the Loan, including a grace period of not to
 
exceed ten (10) years. The Cooperating Country shall pay to
 
A.I.D. in U.S. Dollars interest from the Date of first
 
disbursement of the Loan at the rate of (a) two percent (2%)
 
per annum during the first ten (10) years, and (b) three
 
percent (3%) per annum thereafter, on the outstanding disbursed
 
balance of the Loan and on any due and unpaid interest accrued
 
thereon.
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b. 	Source and Origin of Commodities, Nationality of
 
Services
 

Commodities financed by A.I.D. under the project shall
 
have their source and origin in the Cooperating Country or in
 
the United States if grant-funded, or in countries included in
 
Code 941 if loan-funded, except as AID may otherwise agree in
 
writing. Except for ocean shipping, the suppliers of
 
commodities or services shall have the Cooperating Country or
 
the United States if grant-funded, or the countries included in
 
Code 941 if loan-funded, as their place of nationality, except
 
as A.I.D. may otherwise agree in writing.
 

Ocean shipping financed by A.I.D. under the project shall,
 
except as A.I.D. may otherwise agree in writing, be financed
 
only on flat, vessels of the United States if grant-funded, or
 
the flag vessels of the Cooperating Country and countries
 
included in Code 941 if loan-funded.
 

c. 	Other
 

Prior to disbursement for any activities in any

calendar year during the Project, other than to finance
 
technical services, the Borrower/Grantee will furnish to A.I.D:
 

I Annual construction and policy workplans which are 
satisfactory to AID and which cover all components of 
the project. Before the first annual workplans are 
approved, the Borrower/Grantee will furnish evidence 
of the detailed surveys and topographic maps required
for the Revised Lan.4 Use Plan and the field canal 
blocking out plan. 

ii Evidence that adequate budgetary resources are being 

made available for the calendar year. 

d. The Cooperating Country shall covenant: 

(i) to design and implement a system to foster 
participatory farmer irrigation organizations;
 

(ii) to contract for irrigation community organizers to
 
develop farmer irrigation organizations in the
 
left bank of System B;
 

/0 
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(iii) to design and implement a policy to reduce
 
recurrent costs in the Mahaweli Special areas;
 

(iv) to 
ensure that the private sector is encouraged

and provided the opportunity to operate freely in

the Project area, without unfair competition from
 
public sector entities.
 

e. 
The following waivers to A.I.D. regulations are hereby

approved:
 

Pursuant to the authority delegated to me by A.I.D.

Handbook 10, 
I hereby waive the requirement that the
Cooperating Country fund the international travel costs of

participants.
 

Signature
 
Gary Mels76iV
 
Acting Director
 
USAID/Sri Lanka
 

Date
 

Clearances:
 
J. Pinney, ENG
 
B. DZvinakis, P
 
C. JEmmert, A/PRG

D. RAlbores, CONT T/
 

Drafted: Lh- LA
 

L~hl~s, RL
 



I. 	 SUM*ARY AND RECtIENDATIONS 

A. 	 Recominendations
 

1. 	Funding
 

USAID/Sri Lanka will authorize
 

a. 	A development loan of $13 million, to be disbursed over five
 
years with a 40-year repayment period including a 10-year grace

period at 2 percent annual interest and 3 percent annual
 
interest thereafter; and
 

b. 	A development grant of $2 million to be disbursed over a
period of five years, to the Government of Sri Lanka for the
 
Mahaweli Downstream Support Project.
 

AID 	project funds would be obligated as follows:
 

U.S. Fiscal Year Loan Amount Grant Amount 
(US$ millionsj (US$ millions) 

1987 5,735 700 
1988 
1989 

4,290 
2,975 

1,000 
300 

1990 0 
1991 0 
1992 0 0 

TOTAL $13,000 $2,000 

B. 	Summary Project Description
 

The 	Mahaweli Downstream Development Project (MDS) will complete theinfrastructure development on the left bank of System B, bringing 4,516
hectares under irrigation and creating a completely new series of
 
communities where there is 
now 	mostly under-utilized jungle. In
accomplishing this objective, MDS will follow proven models of

settlements established in Sri Lanka, and replicated within the Mahaweli
Systems H and C over the past eight years. The 	Mahaweli Authority, with
its major implementing agencies, Mahaweli Engineering and Construction

Agency (MECA) and Mahaweli Economic Agency (MEA), has a well conceived
plan for bringing the developed lands under cultivation, relocating

settlers, and establishing a viable framework for profitable agricultural

production.
 

MDS 	has examined the results of past Zonal development within
Mahaweli and found a thoughtful and well-planned schedule and proven

engineering capacity. Because of the special requirements of diversified
agricultural, to be supported by the companion project Mahaweli
Agriculture and Rural Development (MARD), there will be far greater

attention to planning at the front end of infrastructure construction in
Zone 	 4A than has normally been the case. Specifically, MDS supports therevision of the original land use plan designed for two paddy crops so
that diversified crops may also be grown. 
The 	new plan will call for
improvements in drainage and irrigation layouts required by diversified
 
cropping.
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Inaddition, more detailed surveys and designs will be used for the

farm-level irrigation systems, while the homesteads will be enlarged to
 
double their originally-estimated size.
 
Once the planning stage has been completed, MDS will support the
construction of the tertiary irrigation system. with an estimated total
 
of nearly 1240 kilometers of distribution canals, field channels,

farm-level drainage channels and turnout drains, all serving 4,516

irrigated, one hectare irrigated settler plots. 
In addition to the

irrigation system, there are major flooding and drainage problems in Zone

4A which the project is designed to mitigate to the extent feasible.
 

MDS will also support 275 kilometers of varies grades of road

construction, and the full range of population settlements: townships,

area centers, village centers and hamlets, which have been shown as
 
necessary to accomodate new settlers in the past. In addition, the

project will construct the public buildings and village water tanks.
 

The actual arrival of the settlers will begin in 1989, and continue
for the next two years, with service to the new arrivals provided by MASL
 
until the crops have been planted. At that time the services of the
 
Mahaweli Economic Agency, supported by MARD, come into play.
 

MDS will also provide training and technical assistance to MECA

engineering staff overseeing the private contractors who will actually

perform construction tasks, and ensure that the completed structures meet
 
the agreed upon standards. The Fixed Amount Reimbursement system will be
used to reimburse the Government of Sri Lanka for 74 percent of the

agreed upon costs of the irrigation system, roads and settlement areas as
 
defined in the following sections of this paper.
 

AID
 
Project Element Grant Loan Total GSL Total 

Technical Assistance 
Commodities 

1,186 " 

180 
1,186 

180 
53% l,237 

180 
Training 111 111 41 ' 152 
Construction 
Settlement Activities 
Evaluation 151 ' 

10,6081 10,608 

151 

13,2021% 
1,488' 

23,810 
1,488 

151 

Base Cost 
Contingency 
Inflation 

1,628 
156 
213 

T-OW 

10,608 
1,016 
1,376 

1300 

12,236" 
1,172v\ 
1 589v\ 

ITO7 

14,784 
1,4784 
39835' 

2 7 r-

27,020 
2,650 
5,424 

3S,094 %q 

The project is in direct support of the Mahaweli Authority of Sri
Lanka (MASL) and its operational agencies and divisions. The primary

implementing agency will be the Mahaweli Engineering and Construction
 
Agency (MECA) through the office of the MECA Resident Project Director
 
for System B.
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C. Sumuary of Findings
 

The analyses completed during project design, the. analyses of prior

Mahaweli irrigation systems design and construction, the studies
 
completed for the implementation of a similar settlement plan for other 
zones on the left bank of System B, all support the conclusion that the
 
project is technically feasible, socially sound, and can be effectively
 
completed as designed. The analyses further demonstrate that the costs
 
of the project have been fully provided for in the budget and that the 
project, when implemented with its companion project, Mahaweli 
Agricultural and Rural Development, provides an acceptable economic 
return. The project meets all AID statutory criteria (Annex I) and
 
Section 611(e) certification requirements (Annex J).
 

D. ANPAC Concerns and Design Guidelines
 

1. Policy Performance and Donor Coordination
 

As anticipated by the ANPAC review, the proposed linkage between
 
policy performance and the MDS project has been tempered by the inclusion 
of major Mahaweli policy issues within the implementation designs of 
MARD. A policy issues paper was submitted to MASL, discussed, and agreed

actions specified during the course of project implementation. Progress

under these policy agreements will be monitored annually, and made a part

of each project evaiuation. Since the AID REDS Project and the World
 
Bank's agricultural sector credit appraisal may closely coinz.de, these
 
projects offer the opportunity for close donor coordination on policy

issues in agriculture which are raised above the level of the Mahaweli 
Authority.
 

2. Private Sector Participation
 

Both MDS and MARD support private sector involvement in agricultural
input supply, credit and marketing--a position now increasingly advocated
 
by MASL. Project designs further encourage privatization of input,
 
credit and marketing arrangements. The projects, while supportive of the


*private sector in general, appropriately leave to REDS the direct 
encouragement of entrepr6neurs and private investment in the left bank of
 
System B.
 

3. Economic Returns on MS and MARD
 

The two projects contain wi+hin them an overall assessment of the
 
System B, left bank economic returi, from MDS and MARD. An IRR of 16.7
 
percent was determined under reasonable and conservative assumptions of
 
project beneficiaries, crop diversification, adoption of high-yielding

plant materials, and access to marketing channels. The analysis suports 
very significant benefits to be derived from MDS and MARD given the 
existing infrastructure investment to date.
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4. Subsistence Farming and the Half-acre Homesteads
 

The design team was encouraged by MASL to review the half acre size
 
of the homestead for settlers in Zone 4A to determine if increasing the
 
size to one acre would provide economic benefits over alternative uses of
 
the land. This analysis concluded that such an increase would be
 
valuable, not only in assisting the settlers in their rise above
 
subsistence, but to economic output from the area as a whole. Thus the
 
revised allotment has been included in the MDS design specifications and
 
will lead, as the project is implemented, to new layout, land use and
 
structure plans for Zone 4A.
 

5. Credit
 

The design for MARD calls for the provision for a Farmer Investment
 
Program and a linked incentive savings fund, to be used as capitalization
by resource poor settlers to begin their conversion to commercial
 
farmers. In the strict sense of the word, this is not a credit fund, and
 
is not expected to be directly repaid. As the program gencrates rural
 
savings, the re-flows would be lent to settlers at commercial interest
 
rates, by a commercial bank, utilizing their own definitions of
 
credit-worthiness and terms. The Farmer Investment Program was the
 
subject of Colombo 3540 of May 28, 1987, and State 188724 of June 19, 
respectively, describing the program and approving the allocation of
 
funds, with details to be worked out during implementation.
 

The design team found that credit availability to rural banks 
was not the issue, as the Central Bank provides subsidized production

credit to government and private banks for agricultural loans at 1.5 
percent, and offers a 50 percent guarantee on non-recoveries. Rather, 
the issue is the credit-worthiness of settlers, and the administrative
 
cost of providing small loans--subjects that MARD will address.
 

6. The Environment
 

An updated Environmental Assessment for the Mahaweli program was 
conducted as reported in Annex H. It found substantial progress on prior
recomendations to upgrade programs which prevent deterioration of the 
environment. The sole issue addressed is a covenant on the establishment 
of fuel wood plots for the left bank of System B.
 

7. Contracting Mechanisms
 

Full and open competition is planned for a single direct AID 
contract to provide assistance for both MS and MARD with ample

opportunities for Gray Amendment subcontracting - particularly for
 
short-term assistance. Neither project has an institutional building
 
purpose or a large training component and neither, therefore,, is
 
identified for Title XII selection procedures.
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E. Project Issues
 

Completing the Settlement Program in Zone 4A 

The-Mahaweli Downstream Support Project completes the settlement
infrastructure on the left bank of System B. It alloMs the full 
potential of the system to be exploited and the 1-, of the revised and
improved agricultural programs to be implementei. )S should benot 
viewed as a construction project, rather it is the ultimate testing
qround for the concept supported in MARD--that of a highly efficient,
diversified, profitable agricultural community with market-driven land 
utilization, effective water management, organized domestic and
 
international marketing, all based upon cooperative organizational 
patterns and supporting services to and from the private sector. If MDS 
were to be counted as merely another 4,516 hectares of irrigated
paddyland, it would make one level of contribution to the Mahaweli 
program. But MDS provides MARD with the resources, the time and the 
leverage to test concepts which may not be much more difficult in older,
already established settlements. Once proven in Zone 4A, if they have 
not been already, the new methods become candidates for extension and 
expansion throughout the Mahaweli systems. NIS is thus directly tied to 
the policy decisions necessary to implement MARD successfully, and can 
only be successful as both projects fulfill the promise of profitable,

commercial, agriculture on the left bank of System B.
 

Developing the Left Bank of System B in the Context of National
 
Agricultural Production
 

The left bank of System B represents 26 percent of potentially

irrigated land within the major irrigation systems of the Accelerated
 
Mahaweli Program. All the Mahaweli systems, and many of the two-season 
irrigation systems outside of Mahaweli, can produce the 
same crops as
 
System B. Thus, laments over a lack of a market for Mahaweli produce
often mask the economic and planning problems of a vast potential for
agricultural production which has no obvious and inmediate market beyond
the satisfaction of domestic demand.
 

The left bank of System B can maximize its income at the expense of

other Systems in Mahaweli, competing in the chilli market, for example,
when System H has few other alternatives and less than SO percent
irrigation for the Yala season. Any other System can and will duplicate

the successful cropping patterns proposed for the left bank, with the
 
result that any intended relation between the satisfaction of domestic 
demand and producer price may be in error, due to an unanticipated

replication effect. 
Our best efforts in System B might lead to Mahaweli­
wide near-subsistence farming when local markets become saturated,
 
particularly if the ethnic conflict mitigates. This presents MARD with
 
its greatest challenge and best opportunity for real impact on
 
agricultural production in Sri Lanka.
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The Research Task Force within MARD will move quickly from providing

the best technology available to satisfy domestic market outlets for
 
diversified crops, to the quality, producer prices, storage and
 
transportation required for international sales. While care must be

taken not to overpromise, either Mahaweli can or cannot compete in the
 
international market for the kind of crops best suited 
for thousands of 
hectares of irrigated farming. MARD is premised on the assumption that
those markets must be sought, not to the exclusion of import substitution
 
or the satisfaction of domestic requirements, but to establish a viable
 
economic base in agriculture which can grow faster than the population
 
rate.
 

When this pilot effort is successful in System B, it needs to be 
implemented Mahaweli-wide, to provide the coordination necessary to have
complementary production schedules and cropping plans. This highlights a
need for national agricultural planning, to allow the crops most
 
appropriate to be grown on land which has 
a special comparative advantage
due to a particular resource endowment. With USAID assistance, the
 
Ministry of Agricultural Development and Research has drafted a 
Diversification Plan for agriculture, one which is 
a remarkable match for

the objectives and strategy described in MARD. As this plan is 
implemented, some of the issues which MARD must resolve may be attacked
 
on a national scale, providing the planning which is essential to 
demonstrate that Subsidiary Field Crop markets and producers can be
 
joined in ways which maximize the utilization of the national resource 
base and farmer income.
 

Correctly established, MDS and MARD, through System B, will lead 
settlement farmers into large-scale export agriculture. To do less will
 
not fulfill the promise of the Accelerated Mahaiweli Program. 

F. Contributors to Project Development
 

The following contributors reflect the cooperation between and

involvement of USAID personnel, technical consultants, and the personnel

from MASL, MECA and MA,who gave generously of their time.
 

1. USAID/Sri Lanka 

a. Project Committee
 

Jack Pinney, Chairman, Chief, Office of Engineering and Water 
Resources
 
Herb Blank, Office of Engineering and Water Resources 
Development
 
Jan Emmert, Office of Program
 
Jeff Lee, Office of Food and Agriculture Development
 
Monica McKnight, Office of Projects 
Walter Abeygunewardena, Office of Food and Agriculture
 
Development
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b. Project Review Committee 

Robert Chase, Director
 
Gary Nelson, Deputy Director
 
Dennis Zvinakis, Chief, Office of Projects
 
Lisa Chiles, Regional Legal Advisor

Richard McLaughlin, Chief, Office of Program
John Flynn, Chief, Office of Food and Agriculture Development

Jack Pinney, Chief, Office of Engineering and Water Resources
 

2. Government of Sri Lanka
 

a. Project Design Committee
 

K.A.D.S. Chandrasiri, DRE/Zone 4A, MECA
 
T.D.P. Karunatilaka, CIE, MEA
 
M.H. Jayasuriya, Agronomist, System B, WA
 
Dr. Dudley Dissanayake, PMU Representative, Kandy

Ananda Meemaduma, Economic/Financial Planner, PMJ
 

b. Project Review Committee
 

Ivan Samarawickrema, Secretary, Ministry of Mahaweli Development
K.H.S. Gunatillake, Director General, MASL
 
Lalit Godamunne, Secretary General, MASL
 
N.G.R. de Silva, Chairman, MECA
 
T.H. Karunatilaka, Managing Director, MEA
 
Jayantha Jayawardena, General Manager, MEA
 

3. Consultants:
 

Development Alternatives, Inc. 

Donald Mickelwait, Team Leader
 
Alan Early, Water Management (Colorado State University)

Bonifacio Felizardo, Agronomist
 
Donald Haslem, Irrigation Engineer

Allen Jones, Sociologist
 
Roger Poulin, Economist
 
K. Satgunasingnham, Irrigation Engineer

Jan-Hendrik Van Leeuwen, Private Sector Development

David Wilcock, Agricultural Economist
 
Kapila Wimaladharma, Sociologist

William Selleck, Chief of Party, DARP

Del Henderson, Irrigation Agronomist, Diversified Agricultural


Research Project (IARP), Department of Agriculture, Kandy
 

Oregon State University
 

Richard Morris, Farming System Agronomist, DARP
 
Louis Navarro, Agricultural Economist, DRP
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II. PROJECT RATICNALE AND DESCRIPTICN
 

A. Rationale
 

The two linked projects under joint development, the
 
Mahaweli Downstream Support Development Project (MDS) and the
 
Mahaweli Agriculture and Rural Development Project (MARD), are
 
the latest AID contributions to the Accelerated Mahaweli
 
Program (AMP). The AMP is by far the largest program
undertaken by the Sri Lankan Government to transform 
agricultural production and farmer incomes. Supported by the 
international donor community, four dams were constructed 
between 1980 and 1985 to provide the storage for far-reaching

irrigation schemes and power generation. The Mahaweli program

has captured world-wide attention by bringing the benefits of
 
development within nine years to 53,000 families, many

previously landless or chena cultivators, who were provided

with irrigated land, roads, homes and settlement infrastructure.
 

The development of the Mahaweli River Basin includes six
 
major systems. System H is largely completed with 27,000 
hectares under irrigation. System C, with 23,000 hectares of 
potentially irrigable land, has been under development since 
1980, and represents the second major MWhaweli development 
model, building on the lessons from System H. System G is 
nearly completed and there are as yet no definite plans for the 
development of Systems A and D. System B, the last major
initiative planned for 41,000 hectares of irrigated land, is in 
the initial stages of development, with the main and branch 
canals completed for the left bank by USAID. Zones 1 and 5 are 
98 percent completed and 11,000 hectares are expected to be 
cultivated in the Maha season of 1987/88. Two donors, the 
Government of Saudi Arabia and the European Economic Community
(EEC), are financing the settlement infrastructure in Zones 2 
and 3, respectively, scheduled for completion in October 1988.
 

The MDS project will clear 5,800 hectares for irrigation
in Zone 4A. A donor consortium is funding construction of the 
main and branch canals and supporting settlement infrastructure 
for the right bank of System B, to add an estimated 17,000 
hectares of irrigated cropland. See map No. 2 for an overview 
of the area within System B. Table 1 presents the land 
resources and settler population estimates for all irrigation 
zones on the left bank. 
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TABLE 1 
LAND RESOURCES AND SEITLER FAMILIES IN SYSTEM B, LEFr BANK
 

Zone Irrigated Has Nonirrigated Has 
 Settler Families*
 

Zone 1: 6,496 3,847 6,076
Zone 2: 5,053 4,307 6,064
Zone 3: 2,420 4,709 2,849
Zone 4A: 4,606 8,946 S,496
Zone S: S,035 6,800 4,666
 

Total 23,610 28,609 25,151
 
[*Settlers allocated irrigated land equal 80 percent of this total]
 

Compiled by N1ASL/P4J, April 1987.
 

AID has made a major commitment to the development of System B. TheMahaweli Basin Development Project Phase I financed the design andsupervision of construction of the main and branch canals and the designof the main drainage system on the left bank of System B. The Mahaweli
Basin Development Project Phase II financed the construction of 52.9 kmof concrete lined main canals and 86.6 km of concrete lined branchcanals, providing the fundamental pre-requisites for irrigation to theleft bank of System B. The total cost of these two projects wasapproximately $265 million of which AID financed $120 million ($117
million loan and $3 million grant). AID's Mahaweli Sector Support Loan
provided an additional $50 million for GSL costs of Mahaweli
development. In all, combining grants and loans, AID has $170 million
invested to date in the left bank of System B.
 

To bring the left bank of System B to full potential, the Mission is
now proposing two projects as the final phase in this stage of Mahaweli
development. The Mahaweli Downstream Support Project will finance
construction which completes the tertiary irrigation and settlement
infrastructure in Zone 4A and, as financing allows, provides essential
facilities elsewhere on the left bank. 
If 4A is not developed, the
investment which completed 29 km of main and branch canals serving 5,800
hectares (one-fifth of the irrigable area of the left bank) will yield no
return. 
Constructing the infrastructure which allows irrigated
agricultural production isa 
necessary pre-condition to obtaining full

economic benefits from the left bank.
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It is to the Mahaweli Agriculture and Rural Development
 
Project to exploit the natural resource base and obtain maximum
 
benefits from the investments which have been made along the
 
left bank of the Madura Oya in Syst.'m B. MARD is designed to
 
move new settlers into high yielding paddy production, and from
 
paddy to more profitable diversified crops for both domestic
 
and foreign markets. This is not a trivial task in the poorly
 
or imperfectly-drained soils of System B. To be successful,
 
MARD will require an integrated attack on the constraints to
 
increased agricultural production and productivity, and far
 
more cooperation among farmers than has been necessary for the
 
limited cropping systems employed in the past. It is for MARD
 
to develop the third model for Mahaweli development, drawing on
 
the experiences in Systems H and C, distilling the lessons
 
provided by nearly 10 years of dedicated and innovative
 
intervention into the underutilized dry zone of Sri Lanka.
 

In the midst of doing a great deal right, the early years
 
of the Accelerated Mahaweli Program had setbacks which provided
 
the basis for the MARD project. Improvements in the Mahaweli
 
processes and procedures are possible which will significantly
 
increase economic returns to the resettlement schemes. First,
 
as Sri Lanka approaches self-sufficiency in rice, farmers will
 
need to diversify into other crops to improve their standards
 
of living. In the squeeze which has developed between producer
 
prices and inputs costs, the income from a double cropping of
 
paddy on the one hectare of irrigated land allocated to each
 
farm family is barely enough for subsistence. At present
 
prices, shifting into other crops could double the net return
 
per hectare for some farmers. For expected prices in the 
future, the export market provides the only certain buyer for
 
increasing Mahaweli output. What is needed is a program of 
adaptive research and extension that generates immediate
 
results, providing the farmer with the technical knowledge 
necessary for diversified cropping under the conditions that
 
prevail on the left bank of System B. This is one major thrust
 
of ARD.
 

Second, since there is plenty of water available now for
 
double cropping, there has been little pressure to make optimal
 
use of the irrigation capacity. When System B is fully
 
developed the available water must irrigate a far larger area
 
than at present, with far more complex and diverse cropping
 
patterns. To manage water, and to gather the benefits of
 
growing crops other than paddy, farmers will have to organize
 
and cooperate in ways not presently critical. MAR) will work to
 
improve both operations and maintenance of the main and branch
 
canals, to achieve efficiency in the use of on-farm water, and
 
to bring farmers together to make necessary consensus decisions
 
for cropping, rotation, timing of planting, maintenance and
 
drainage. 
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The lack of supporting services to new agricultural output
is also a 
constraint to increased agricultural productivity in

System B. One urgent need isproduction inputs for recently
settled farmers. Present government-sponsored credit programs

are reaching only a small percentage of farmers and are

experiencing high default rates. 
 As farmers diversify into
 crops other than rice, new marketing channels and storage and
handling facilities must be created. 
MARD will address these

constraints, seeking to expand farmer's opportunities, increase
their production possibilities, and multiply their disposable

income.
 

When successful, the new model being tested by MAR) willassist other systems to diversify, organize, market and carry
forward Mahaweli development. 

B. Project Description
 

1. Project Goal and Purpose 

The development goal of this project is to obtain the
maximum possible economic benefits from the land and water
 resources avai]able to settler families on the left bank of

System B. By having access to irrigated lands and benefitting
from the productivity increasing interventions of the M])

project, at least 4,512 farm families inZone 4A and in other
 zones of the left bank will be earning incomes that are at

least double what they are now earning. Inaddition, 1,200
families will be settled in hamlets and villages and employed
innon-agricultural activities. 
The specific purpose of this
project is to complete the construction of the tertiary

irrigation system (distributory, field, and drainage canals),
roads, and settlements, primarily in Zone 4A, but also in other
 
zones on the left b.nk of System B should critical
 
infrastructure gaps oe identified.
 

At the end of the project all of the downstream
infrastructure will be inplace in Zone 4A of System B to

produce diversified crops under irrigation, market the crops,

and meet the economic and social needs of the local
 
population. 
 Inaddition, critical infrastructure needs will
have been met inother zones on the left bank of System B. The

specific infrastructure to be put in place is described in

detail in the remainder of this section. 
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2. 	Project Activities
 

The Planning and Monitoring Unit (PHJ) of the
 
Mahaweli Authority of Sri Lanka (MASL) has prepared a detailed
 
implementation plan for downstream infrastructure development
 
in Zone 4A. The infrastructure to be constructed consists of:
 

- the tertiary irrigation system 
- the clearing and development of irrigated plots 
- market and hamlet roads 
- settlement areas 
- social and administrative infrastructure 

The overall design is similar to the development of other zones
 
throughout the Mahaweli. There are, however, several minor but
 
important changes provided for in the 4)S project. These are:
 

a) 	A revised Land Use Plan possibly resulting in a new
 
layout of the agricultural land;
 

b) 	A doubling in the size of the settler homestead;
 

c) 	The final layout of the turnouts and farm plots based
 
on a much more detailed survey than was used in
 
previous zones in System B;
 

d) 	An expanded and improved drainage system to increase
 
the potential for diversified crop production; and
 

e) 	Special interventions to develop floodplain areas.
 

The activities to be carried out under this prcject are
 
the following:
 

a. 	 Final design of the irrigation system and revision of 
the Land Use Plan. More detailed topographical 
surveys will be carried out to correct deficiencies 
in farm-level irrigation observed in other zones of 
System B. Also, more detailed land use planning will 
be carried out to 1) determine the optimal use of 
soil resources in the project area, 2) maximize the 
use of irrigated land for crops that could be more 
remunerative than rice, and 3) take account of an 
increase in the size of the homestead from .2 hectare 
to .4 hectare. AID will finance short-term technical 
assistance to work with MECA and the Survey 
Department on these essential design and planning
 
tasks.
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activity will consist ofb. 	 Construction of the tertiar irrigation systeiLtonIbis143 KM o isti 

canals (D canals), 311 km of field channels (F

chan-nels), 370 kiA of farm-level drainage channels,

and 415 km of turnout drains leading to natural

J waterways. In addition, jungle will be cleared and 
land will be levelled for 5,768 hectares of gross
irrigated area which will be blocked out into 4,516
one-hectare farm plots. The detailed surveys AM
further land use planning mentioned above is not 
likely to result in major changes in the location or

design of the D canals. However, there could be
significant changes in the field and drainage
channels from what is now provided for in HMCA plans.
The existing plan was prepared in 1980 when System B was seen primarily as a paddy production area. Zone
4A has a very large flood plain area (approximately
900 hectares) which will be subject to frequent
inundation. M4S will test alternative approaches
solving this complex problem and will finance 

to 

improvements where technically and economically
 
feasible.
 

c. 	Road construction. 
The project will construct 64.5

km of paved market roads and 207 km of unpaved hamlet
roads. The system of market and hamlet roads will
provide access from the settlement areas to the trunk
roads. Annex A contains a map showing the location 
of the settlements and the proposed roads. 

d. 	 Construction of the settlement areas. As presently
designed Zone 4A will have one township, two area 
centers, two village centers, and 15 hamlets. These 
settlements represent the appropriate distribution of

commercial, social and administrative services to 
meet the needs of the proposed population of the 
zone. The public and administrative buildings to be 
constructed by the project include MEA and HECA staff
housing, MEA block and unit service centers,
cooperative centers, primary schools and health
clinics. In addition, 15 village water storage tankswill 	be either constructed or rehabilitated. 

e. 	 Settlement implementation. The settlement phase of
this project involves the selection of settler
families, transportation to the zone, construction of
houses, wells and latrines, and on-farm development.
The construction of downstream infrastructure and
settlement of farm families will be phased by block 
with 1,700 families settled the first year, 2,000 the
second, and 815 the third. The project, with GSL
funding, will provide the following assistance to
each newly settled farm family, Jn cash or kind: 
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House construction assistance: 
 Rs 1,750
Tools and implements: 
 350
 
Drinking water well construction: 2,750

JAtrine construction: 
 400

Planting materials for homestead plot: S00

Assistance to paddy plot development: 2,500 

3. Project InpUts
 

a. USAID 

AID will provide funding for technical assistance,

salaries for locally hired engineers, training, commodities,

and construction. There will be one long-term technical
 
assistance position (30 months) to provide irrigation engineer

services related to drainage trials, flood control experiments,

training of MECA engineers and local contractors, and the

supervision of locally hired engineers and short-term technical
 
assistance. 
He will be assisted by three local engineers who
 
will be primarily responsible for overseeing AID-financed
 
construction but will also participate in training and

experimnts under the supervision of the expatriate technical
 
advisor. Short-tern technical assistance (24 person-months)

will be provided to carry out special studies, including the
 
revised LUP, and address special problems related to drainage,

flood control, and irrigation facilities.
 

USAID will also finance training abroad for MECA

professional staff (18 person-months) and in-country training

for MBCA construction supervisors and local contractors, as

well as vehicles (9)and equipment needed for increased MECA,

MFA, and PMJ activities related to the M)S project.
 

Finally, USAID will finance 74 percent of the costs of the

tertiary irrigation system, including D canals, field channels,

drainage canals and flood control measures, as well as the
 
market and hamlet roads. The detailed costs of this
 
construction are presented inAnnex B.
 

b. Government of Sri Lanka
 

The project inputs to be financed by the GSL consist
 
of 26 percent of the tertiary irrigation system, drainage,

floodplain measures, and roads; and 100 percent of the costs of

land clearing, on-farm development, settlements, and social and
 
administrative infrastructure. 
The GSL will also finance the
 
Engineering and Administrative costs associated with the
 
construction activities, settlement assistance as described
 
above, and the salaries of local support staff.
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III. COST ESTIM AN FINANCIAL PLAN 
A. Introduction
 

The total project cost is estimated to be $3S.1 million, of which
AID will provide $15 million (43 percent) through a development loan of
$13.0 million and a development grant of $2.0 million. The GSLcontribution, which may include funds from other donors, is estimuated tobe approximately $20.1 million (57 percent). This includes 10 percent
for contingencies and inflation allowances of 10 percent for GSL and fivepercent for USAID funding, compounded annually. 

Major AID-funded inouts include fixed amount reimbursement for 74per cent of the agreed-upon construction costs of key downstreaminfrastructure (tertiary irrigation canals, drainage measures, floodplain measures and roads); long and short-term technical assistance;overseas and in-country short-term training; and commodities in supportof MASL and the TA contractor (vehicles, technical equipment , officeequipment and supplies). 

The GSL will fund approximately 26 percent of the agreed-upon totalconstiuction costs for the tertiary irrigation system, drainage and floodplain measures and roads, and 100 per cent of the costs of land clearing,on-farm development, settlements and social and administrativeinfrastructure. The GSL will also finance the engineering andadministrative costs associated with the const.uction activities,settlement assistance, the local salaries of support staff for the TA
contractor, and in-country training costs. 
 Details are shown in Tables 2
and 3 and in Annex B. 

B. Cost and Timing of Project Inputs 

AID funds for the project will be obligated in FY 87, 88 and 89.Implementation will take place over a period of five yeara-- from FY 87through FY 92. The GSL implementing agency will be the MahaweliAuthority of Sri Lanka (MASL) operating through its two agencies, theMahaweli Engineering and Construction Agency and the Mahaweli EconomicAgency. 
MASL will have specific responsibility for coordination and
monitoring of project activities. 

1. Construction: AID's share of estimated construction coststotals approximately $13.0 million, including contingency and
inflation, all of which will be local currency expenditures.

Constniction financing by AID will be done according to FixedAmount Reimbursement (FAR), with AID reimbursing an anticipatedamount of 74 percent of the agreed-upon engineers estimate ofconstruction costs, upon completion of each subproject,
according to AID-approved designs and specifications.

Construction is scheduled for the years 1988-92, with the major
share in calendar years 1988 through 1990. 
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TabLe 2: Cost Estimate and FinanciaL.PLan 
C(00s) 

USAID 
 GSL
 
Loan Grant .....Major Project ELement FX LC FX 
- TOTAL* a- m i au,mmm -~ma -mi~nr mm mmga LC LC 
nm - m
mm m m m m m mmm 
 m m m 
 mmm m ~m m mmulm mn 

A. TechnicaL Assistance
 
1. Long Term 555 55
22. Shor t-Term 322 
 32
 
3. LicaL Staff
 

.Lr Engineers 
 240 24
 . Support Staff 35 53 '8
4. VehicLe O&M 
 34 3 

9. Commodities and 
Equipment


1. TechnicaL Assist. 
 90 
 9
2. MASL 
 80 10 9 

C. Training

1. Participant 102 10.2. In-Country 
 '9 41 51 

0. Construction
 
1. Tertiary Zrrigation


Infrastructure 4,863 1,709 
 6057:
2 Drainage & FLood

PLain Measures 2,193 771 2.96­
3. Roads 3,552 
 1,248 4,"(
4. Land Ctearing 6 OFO 
 2,177 201r;

5. SociaL & Administra­

tive Infrastructure 3,777 3,77;
6. Project BuiLdings & 

FaciLities 1,355 1,35!

7. Engr. & Admin 2,165 2,16!
 

E. SettLement Assistance 1,488 1,481 

F. Evatuation 151 
 151
 

BASE COST 100608 1,300 328 14,784 27,02C
 

Contingency 
 1,016 124 32 1,478 2,65C 
SubtotaL 11,624 1,424 360 16,262 29,670 

tnflation Factor 
'1,376 170 43 3...835 424mmmmm m m m mm mm mm mm - mm mm m m mmlamm 9 mm 

U m mmmmmm m m mmmmmm m mmmmmm m m mmmmmm m 


TOTAL 13,000 1,494 403 20,097 35,094 

TOTAL USAID 14,997 
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--------------------------------------------------------------------------------------------------------

------------------------------------------------------------- 
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Tabt'e 3. PROJECTED EXPENDITURES BY FISCAL YEAR 
. . . . . . . . . . . ...... ........mw m m.. . -. ... . . .. . ... . .... ... 

ITEM Unit Amount Rate Total 1988 1989 1990 1991 1992 

1. USAID Budget- - - - - - - - - - - -

A. TECHNICAL ASSISTANCE
 
1. Technical Staff
 

a. Irrig/Drain.Eng 
 Mo. 30.00 18.50 555.00 222.00 222.00 111.00 - ­b. S.T. ConsuLtants 
 Mo. 15.00 21.50 .322.50 107.50 86.00 64.50 43.00 21,50
C. Local Hire Eng Yr. 
 12.00 20.00 240.00 40.00 60.00 60.00 
 60.00 20.00
 
2. Support Staff
 

a. Administrative No. 
 4.00 5.40 21.60 5.40 5.40 5.40 
 5.40 ­b. CLericaL Yr. 
 5.00 2.70 13.50 2.?0 2.70 2.70 2.70
3. VehicLe O&M Mo. 120.00 0.28 
2.70
 

33.60 6.72 8.73
8.74 6.72 2.69
 

SUB TOTAL 
 1186.20%X 384.32 252.33
384.84 117.82 46.89;.- --- -- ------- ------------------------------------ --------------- -------------------------------------------. 2 

B. COMMODITIES
 
1. Tech. Assist. Team
 

a. VehicLes (4WD) 
 No. 4.00 10.00 40.00 40.00 ...
 
b. Equipmet (Tech) 
 Sum 1.00 50.00 50.00 25.00 25.00 - w 

2. MASL 
­

a. VehicLes 
 No. 8.00 10.00 80.00 80.00 ....

b. Other 
 Sum 1.00 10.00 10.00 5.00 5.00 - w 

------------- -w 
 -mwm.mwmwmw--mmmm..-ww----.--
 ------------------- mm.m-SUB rOTAL w-.. -.. --­180.001 150.00 30.00 
 0.00 0.00 0.30
------ ----- l ll 
 i----------l----------------------------------------------------------------------------------------

C. TRAINING 
I. Participant
 

S. T. Overseas Mo. 6.00
17.00 102.00 - 25.50 25.5025.50 25.50
2. In-Country
 
a. Admin. Support


and Other Sum 1.00 9.00 9.00 - 2.252.25 2.25 2.25 
--. ------- -------------------------- .. --.
SUB TOTAL 
 111.00 1 - 27.75 27.75 27.75 27.75 

------------------------------------.--

0. CONSTRUCTION
 
1. Tertiary System (74Z) 4863.28 1009.10
2. Drainage (74%) 1983.20 1504.10 366.88 ­2193.36 20.00 558.10 877.30 498.50 239.46
3. Roads (74-) ­ 3552.00 529.30 1424.40 
 1206.70 !91.60 -

SUB TOTAL 
 10608.64 A 1558.40 3965.70 
 3588.10 1256.98 239.46
 
----------------t--f - ------------------------------------------------
Mo.EVALUATION 21.50 150.50V - - 64.50
7.00 
 - 86.00
-----------------------... 
 .----------------------------------------------------------


BASE COST 
 12236.34 2092.72 4408.29 3932.68 1402.55 400.10
CONTINGENC" (102) 
 1172.00 157.641/ 440.83 393.27 140.25 
 40.01
INFLATION (59) 
 1589.07 104.63 451.85 619.79 
 302.25 110.55
 
TOTAL AID BUDGET 
 14997.41-1 2354.99 5300.97 4945.74 1845.05 550.66
 

II. "'GSL-----------BUDGET. --------- ft-------------------------------- ----­. . . . . . . . .
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 

A. Tech. Asst. Support

1. Drivers 
 Yr. 18.00 2.10 37.80 8.40 8.40 8.40 8.40 4.20
2. Minor staff Yr. 12.00 1.26 15.12 3.78 3.78 3.78 
 2.52 1.26
 

SUB TOTAL 
 52.92 12.18 12.18 
 12.18 10.92 5.46
 
B. In-Country Training
 
1. Construction Mngt. Mo. 180.00 
 0.15 27.00 -6.75 6.75 6.75 6.75
2. Trainers Mo. 72.00 0.20 14.40 - 3.60 3.60 3.60 
 3.60
 

SUB TOTAL 
 41 .40sy - 10.3510.35 10.35 10.35
 

C. Construction -------------------------------------------­
1. Tertiary System (262) 1708.72 
 354.50 696.80 528.50 128.92 ­2. Drainage (26%) 
 770.64 7.00 196.10 308.20 175.10 84.24
3. Roads (26Z) 
 1248.00 186.00 500.50 424.00 137.50 ­4. Land CLearing 
 2177.00 663.20 937.60 503.30 72.90 ­5. SociaL Infrastructure 
 3777.00 703.60 1541.00 
 1184.80 347.60 ­6. Project BuiLdings 
 1355.00 252.50 55.,00 425.20 
 124.30 ­7. Administration (10% Constr.) 
 2165.00 372.00 696.00
839,00 225.00 33.00
 

SUB TOTAL 
 13201.36 25,.80 5264.00 4070.00 1211.32 117.24
 

---S-tt---et 
 1488.00-1 - 554.40 660.00 
 273.60 -


BASE COST 
------------- --------... - ------------
 ------- ft- -------------


14783.68 2550.98 5840.93 4752.53 
 1506.19 133.05
CONTINGENCY (10) 
 1478.36 255.1C 584.09 475.25 
 150.62 13.30
INFLATION (10) 
 3835.03 255.10 1226.59 
 1573.09 699.02 81.23
 
'''m-m --------------- _ --- ft--------------------------..
TOTAL---L-BUD-ET 
 20097.071 3061.18 6800.87 227.58
7651.61 2355.83


mmm--wm---i--- -wwmmmmw--------------mm-----------------------------------

t ------- w--m-----


I1. GRAND TOTAL AID 
 35094.48 7 5416.17 12952.58 11746.61 4200.88 778.24 
AND hSL 

1/ Approximately 8% - 17 ­

http:11746.61
http:12952.58
http:35094.48
http:14783.68
http:13201.36
http:12236.34
http:10608.64


2. Technical Assistance: The project provides for 30 person months
 
ot long-term and 15 pm of short-term expatriate tec ical 
assistance, and 12 person years of TA to be provided by three 
locally hired Sri Lankan engineers. The long-term expatriate TA 
will bu concentrated in the initial two and one-half years of the 
project. The long-term Sri Lankan TA and the short-term 
expatriate TA will be provided over the five-year life of the
 
project.
 
The TA will be provided through a single, AID direct contract for
 
both MDS and MARD. The TA will be grant funded with a total
 
estimated cost of $1.45 million, using 1987 base costs of $18,500
 
and $21,500 per person month for long and short-term expatriate
 
TA, respectively, plus contingency and inflation. Drivers and
 
minor staff for the TA team will be provided by MASL at its
 
expense.
 

3. 	Training. Short-term overseas training is projected at 17 person
 
months in the United States at a cost of $137,000, including
 
contingency and inflation, and will be grant funded. Budgets are
 
based on 1987 monthly costs for short-term training in the United
 
States, cransportation, fees and per diem which average $6,000
 
per person per month.
 

Overseas training will be financed by AID under the grant.
 
Arrangements for training will be made by the GSL with
 
backstopping assistance from the USAID Mission.
 

Funding is also included in the project for 252 pm of in-country 
training for MECA construction supervisors, trainers, and local 
contractors. All in-country training will be arranged by the 
GSL, will be local currency costs and will be financed by the GSL 
except for miscellaneous support cost which will be funded by AID.
 

Training activities will be equally divided among the last four
 
years of the project.
 

4. 	Commodities: AID-funded coomodity purchases are estimated at 
$222 toiusand of grant funding, including contingenry and 
inflation, of which approximately $12 thousand will be local 
procurements. The majority of off-shore procurements will be for
 
four-wheel drive vehicles to support of the project work of
 
MASL's agencies and the TA contractor. Off-shore and local
 
procurement will be handled by GSL and they will be responsible
 
for all customs clearance, inland transport, and handling
 
charges. The bulk of the commodity procurement will take place
 
during the first two years of the project.
 

S. 	Evaluation: Evaluations are scheduled in 1990 and 1992. Total
 
costs are estimated at $186,000 of grant funding, with 
contingency and inflation, based on seven person months at
 
$21,500 per pm.
 

6. 	Audit: FAR procedures will be used for all loan disbursements.
 
Techical assistance accounts for two thirds of the grant element 
which will be subject to audit by AID/IG. Of the remaining 
balance $ 222,000 is for commodities and $ 186,000 is for
 
evaluation and will be disbursed either by direct payment or
 

18
 



Direct Letter of Commitment. Mission Controller will conduct 
periodic reviews of GSL accounting procedures and records applicable
 
to project disbursements for in-country training. To the extent that
 
of any larqe contracts or activities are initiated which are not
 
satisfactorily verified by other means, funds will be set aside from
 
the contingency portion of the project budget for audit by

non-federal auditors, i.e. through local affiliates of U.S. CPA
 
firms. The selection of these firms would be approved by the GSL,
the Mission and RIG/A/Singapore. These reviews will be procured by 
AID direct contract following direct 	payment procedures.
 

C. Proposed Payment Procedures
 

The proposed payment procedures are given in Table 4.
 

TABLE 4
 

PROPOSED PAYMENT PROCEDURES 

Item Method of Method of Approximate 
Implementation Financing Amount including 

contingency and 
inflation ($'000) 

Technical Assistance 	 AID Direct Direct 1,452
 

Contract Payment
 

Training 	 GSL Arrangements Reimbursement 137
 

Construction 	 HC Construction 
 FAR 13,000
 
Contracts
 

Commodities:
 

A. Foreign GSL Tender and Mission-Issued 210 
Exchange 	 Through TA Director L/Comm
 

or Reimbursement
 
of TAC
 

B. Local GSL Procurement Direct AID 	 12
 
Currency 	 and Through TA Payment or 

Contract Reimbursement of 
TAC
 

Evaluations 	 Direct AID Direct 186
 
Contract, Reimbursement
 
buy-in to 
centrally funded
 
project, or PSC
 

Total 	 14,997 

19
 



IV. IWLEMENTATION PLAN 

A. Implementation Schedule
 

The key targets of this five-year project that essentially 
determine the implementation schedule are the settlement of 
farm families in three annual phases beginning in 1989 by 
irrigation block proceeding down the main and branch canals of 
Zone 4A. (See map No. 3). The first phase will settle 1,700 
farm families in Block 401, part of Block 402, and the part of 
Block 405 that is above the main road. The second phase will 
settle 2,000 farm families in the rest of Block 402, Block 403, 
and Block 404 above the main road. The parts of Blocks 404 and 
405 that are below the main road are subject to frequent 
flooding. The third phase will settle, at the most, 815 farm 
families in these -:ones, but the final figure could be 
significantly less depending on the outcome of the flood 
control activities to be funded by the project. 

To meet these settlement targets, it is essential that
 
preconstruction activities begin by mid-1987, and construction
 
of the irrigation system, roads and settlements begin in early 
1988. The critical actions that must occur in 1987 are as 
follows: 

ACTION RESPONS. START COMPLETE 

1.Detailed topo. survey SD 10/86 9/87 
2. Strip survey of D canals SD 5/87 12/87
 
3. Final alignment of D canals SD/MECA 6/87 2/88 
4. Strip survey for market roads SD 7/87 10/87
 
S. Preparation of D canal design
 

and tender documents MECA 9/87 4/88
 
6. Prepare design and tender
 

documents for market roads MECA 8/87 12/87
 
7. Prepare layout plans for
 

settlements MECA 6/87 6/88
 
8. Preparation of revised LUP TA/MLLD 8/87 12/87 
9. Design and tender doc. for
 

village tanks MECA 9/87 8/88
 
10. 	 Prepare design and tender 

documents for hamlet roads MECA 10/87 3/88
 
11. 	Prepare blocking out plans
 

for homesteads MECA 10/87 6/88
 
12. 	Prepare F channel trace &
 

farm blocking out plans MECA 7/87 12/87
 

This schedule will make possible the construction necessary 
for the Phase I farmers to arrive inMarch 1989 to prepare 
their lands for September 1989 planting. (See Annex E for the 
detailed implementation schedule.) 
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The schedule of 1987 activities related specifically to
 

the 14)S project are:
 

ACTION RESPONS. DUE DATE
 

1. Project Paper Approval AID 7/87

2. Contract for LUP redesign AID 8/87

3. RFP for MDS TA contract AID 8/87

4. Arrival of LUP team AID 
 8/87

5. Project Agreement signed AID/GSL 8/87

6. Completion of revised LUP TA/MLLD 12/87

7. TA contract awarded AID 2/88
8. Arrival of TA irrigation engineer TAC 4/88
 

B. Administrative Arrangements - GSL 

1. Mahaweli Authority of Sri Lanka (MASL)
 

Within the GSL, the Ministry for Mahaweli Development

(NMD) has overall responsibility for the MDS project.

Responsibility for implementation lies with the Mahaweli 
Authority of Sri Lanka (MASL) through its two agencies, the

Mahaweli Engineering and Construction Agency (MECA) and the 
Mahaweli Economic Agency (MEA). MASL has specific

responsibility for coordination and monitoring of project

activities.
 

Coordination is carried out through two inter-agency

committees: a Steering Committee at the policy level, and a
 
Coordinating Committee at the working level. All ministries
 
and departments involved in the planning and implementation of

Mahaweli programs are represented on these committees. For 
MDS, the key actions to be coordinated are the preparation of

the LUP and the detailed topographic survey. Both of these 
activities are to be carried out by divisions of the Ministry

of Lands and Land Development (MLLD) -- the LUP by the Land Use 
Planning Division of the Irrigation Department, and the
 
topographic survey by the Survey Department. 

Although the MASL-chaired Coordinating Committee meets 
every month, MECA ard MLLD/SD have found itdifficult to assure 
the timely completion of the necessary surveys. This has been 
an important cause of implementation delays. It now appears
that, with the phase-down of activities in System C, the Survey
Department will have the capacity to perform MDS surveys in a
timely manner. The Mission will address this issue in 
negotiating the Project Paper by requiring that the detailed
 
topographic survey be completed prior to the approval of the
first annual workplan. Future survey work over the five years
of the project will also be assured in the context of the 
approval of annual workplans. 
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The monitoring of Mahaweli development activities is the 
responsibility of the Planning and Monitoring Unit (PMJ) of 
MASL. The PHI closely monitors the implementation of projects 
and submits detailed monthly reports. The system, however, is 
deficient in two respects, 1) progress ismonitored against a 
workplan but there islittle monitoring of the quality of the 
work being performed, and 2) the PMJ does not have a good 
reporting system for the on-farm development work performed by
MEA. As noted below, AID FAR procedures provide for close and 
effective monitoring of the quality of AID-financed 
activities. As far as the on-farm development activities are 
concerned, MEA isnow developing its own monitoring capacity. 
Although AID will not be financing on-farm development under 
MDS, it is budgeted as a GSL contribution and is critical to 
the 	achievement of MDS objectives. The Mission will,
 
therefore, assess the MFA's monitoring capability and will
 
request strengthening as necessary in the context of approving 
the 	annual workplans.
 

2. 	 Mahaweli Engineering and Construction Agency 

MECA is responsible to MASL for the investigation, 
design and construction of all downstream development and is 
the key agency in the implementation of the MDS project. MECA 
has over 16 years of experience in this type of work, and has a 
highly qualified staff of engineers, physical planners, 
administrators and supporting technical and clerical staff. 

The approval of contracts under MDS will occur as follows: 

o Contracts above Rs 10 million are approved by a
 
Cabinet-appointed tender board. 

o 	 Contracts of Rs 5 to 10 million are approved by HM. 

o 	 NECA approves contracts that are less than Rs 5 
million; contracts between Rs 1 and 5 million require 
a bidding process; contracts between Rs 500,000 and Rs
 
1 million can be approved by the MECA Chairman using 
standard rates; and contracts of less than Rs 500,000
 
can 	be approved by the Resident Project Director (RPD) 
at the project level (e.g., the left bank of System B 
is a Mahweli project) using standard rates. 

The management of contracts is the responsibility of the
 
MECA field staff under the direction of the RPD. As noted in
 
the technical analysis section, MECA tends to favor small
 
contracts because the approval process is easier and faster 
than for large contracts. Activities that are suitable for
 
large contracts are artificially subdivided into smaller
 
contracts. The result is too many contracts to manage
 
effectively and assure proper quality control. MDS will 
minimize the unnecessary subdividing of construction activities.
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The types of construction that are suitable for small contracts
 
include excavation of D canals and F channels, the construction
 
of turnout and farm drains, on-farm land development, and
 
miscellaneous small jobs that cannot be easily combined into
 
large contracts. It is estimated that about 25 percent of the
 
construction will be performed under small contracts. 
Also,

the contract management and quality control capacities of MECA
 
will be strepgthened by providing technical assistance
 
including: 1) an irrigation engineer for two and one-half
 
years, 2) three locally hired engineers for 12 person years,

and 3) in-country and overseas training for MECA staff in
 
construction management and technical aspects of irrigation

engineering, especially related to drainage and flood control.
 

3. Ministry of Lands and Land Development (MLLD)
 

Two MLLD departments, the Survey Department and
 
Irrigation Department (Land Use Division), are prime

contributors to topographic and soil surveys in the Mahaweli
 
area as neither MECA nor MEA have staff to carry out these 
activities. Payment for services rendered is made on the basis

of an agreed rate between IMASL and the department concerned. 

Topographic surveys are carried out at different stages of
 
a project activity. Initially there are low intensity

topographic surveys of the entire area for preliminary

planning. This is followed by canal strip surveys and high

intensity "detail and contour surveys" of irrigable area.
 
Based on the latter, farm lots are blocked out and field
 
channels set out and constructed. 
Thus, with three different
 
surveys required, it can be seen thethat unless survey
activity is suitably dovetailed into the construction program

of MECA the entire schedule can become severely disrupted

resulting in major delays. As noted above, this has been a
 
problem in the past which MASL's coordination mechanisms have
 
not been able to deal with effectively. The Mission will
 
therefore give priority attention to carefully scheduling
 
survey work at the time annual workplans are reviewed and
 
approved.
 

4. Mahaweli Economic Agency (MEA)
 

MEA is responsible for taking over the irrigation,

settlement and administrative infrastructure from MECA after
 
the completion of construction. Operation and maintenance of
 
the system and all activities connected with settlement and
 
settler welfare are its main functions. Each project is headed
 
by a Resident Project Manager (RPM) with a professional staff
 
in the areas of water management, agriculture, marketing, land
 
use planning, community development, and administration. In
 
addition, the MEA head office has advisory personnel in credit,

draft animal programs, and communal lands management.
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The procedure adopted by MEA in taking over works
 
completed by IECA is that if any section of the work
 
malfunctions due to defects in design or construction MECA will
 
repair, correct, or complete itwithin twelve months of the
 
date of transfer. For MDS, MECA will construct the tertiary

irrigation system, roads, settlements, and public buildings.

MEA will take over this infrastructure and carry out on-fanu
 
development and organize the settlement of farm and non-farm 
families. In the past, when problems have arisen related to
 
unfinished or faulty work by MECA contractors, remedial actions
 
have frequently been slow or inadequate. This problem will not
 
become critical for MVS until well into the second year of
 
implementation. The Mission intends to relate the approval of
 
annual workplans and FAR disbursements to the satisfactory

completion of work by MECA as certified by MBA and MDS 
engineers.
 

C. Administrative Arrangements - USAID 

1.The USAID Office of Engineering will have overall
 
responsibility for the implementation of MDS. The office has 
two USDH engineers and three FSN engineers. One of the FSN 
engineers will have fulltime responsibility for the MDS 
Project. The project will be managed so as to meet the 
requirements of the FAR disbursement system. The procedure can 
be summarized as follows: 

a. An annual construction workplan will be submitted to
 
USAID by MASL for review and approval. The budget
 
portion of the workplan should be agreed upon in May

when MASL isworking on their input to the national
 
budget. The workplan will be finalized inNovember for
 
the following year and will provide details of each
 
subproject, including location, designs,

specifications, cost standards, total cost and
 
implementation schedule. USAID will review this 
workplan from the standpoint of sound design, accurate
 
costing, and appropriate implementation arrangements

prior to giving final approval. 

b. Early in the project, MASL, the TAC and USAID will 
collaborate to prepare a long-range policy plan which 
will set out policy goals to be sought over the life of 
the project. Then each year, at the same time the
 
annual construction workplan is submitted, an annual
 
policy workplan will also be submitted by MASL to USAID
 
for review and approval. Samples of both these annual 
workplans are shown inAnnex I.
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c. 
USAID will review the annual construction workplan from
 
the standpoint of coordination of USAID-funded
 
construction activities with the construction
 
activities that are to be financed entirely by the'
 
GSL. USAID is financing 74 percent of the costs of the 
tertiary irrigation system, drainage and roads, while

the GSL is financing the entire costs of land clearing,

on-farm land development, and the social and 
administrative infrastructure, including settlements,

public buildings and project buildings. All activities
 
will be included in the annual construction workplans.
 

d. The review of the past year's construction and policy

workplans will assess progress with respect to both AID

financed and GSL financed activities as well as GSL
 
progress on the policy workplan. Approval of the 
subsequent year's construction workplan will be
 
contingent upon satisfactory progress having been made
 
on both the USAID and GSL portions of the annual
 
construction workplan and on the annual policy workplan.
 

e. The implementation of the annual construction workplan

will be monitored in the field under the Technical
 
Assistance Contract by locally hired MDS engineers who

will work under the supervision of the TAC Chief of 
Party. This monitoring will be supplemented with
 
inspections by USAID engineers.
 

f. Final inspection and certification of the satisfactory

completion of each subproject will be performed jointly

by MECA, MEA, the TA engineers, and a USAID engineer. 

g. Typically, FAR reimbursements are made directly to the
 
GSL Treasury. Evaluations of previous projects have

recommended that reimbursements be made to the 
operating agency in order to keep a revolving fund

operating. The project will investigate alternative
 
means of reimbursement in order to speed project
 
implementation.
 

D. Project Activities
 

1. Construction - General:
 

Construction of downstream infrastructure in Zone 4A of Mahaweli

System B isa key activity under the MVS project. AID's financing of
selected downstream construction will be done using the Fixed Amount
Reimbursement (FAR) method of financing.
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Of the MDS construction to be undertaken, USAID will reimburse the 
GSL for 74 percent of the previously agreed-upon costs for the tertiary

irrigation infrastructure, the drainage and flood plain measures and the
 
roads, provided that these construction elements are completed according
 
to plans and specification approved in advance by AID. 
The GSL, in turn, will finance the remaining actual costs of these same
 
construction elements as well as 100 percent of the costs of the land
 
clearing, on-farm development, social and administrative infrastructure,
 
and Project buildings and facilities.
 

MECA will develop detailed designs for the tertiary irrigation
 
system, drainage and flood plain measures, and roads. Finalization of
 
all plans and specifications must be approved by AID prior to
 
commencement of tendering procedures.
 

The design, tendering, contracting and construction supervision will
 
be the responsibility of MECA. Construction will be by private local
 
firms, selected under MECA's standard tendering and contracting

procedures. The Mission Director has determined that MECA's contracting
 
policies and procedures are acceptable for the utilization of the FAR
 
financing method subject only to the satisfaction of AID's requirements
 
on shelf-item and commodity import procurements and the utilization of
 
the technical assistance inputs planned for this project.
 

2. Technical Assistance
 

Technical assistance (TA) and training will be implemented by an AID
 
direct contract with a U.S. consulting firm. Because the project will
 
operate in a remote, frontier area and the Technical Assistance
 
Contractor (TAC) will have to provide all its own support, logistics and
 
administration, a highly experienced TAC with adequate support
 
capabilities is required. Consequently, the Mission intends to use the
 
same TAC for both MDS and the companion MARD projects under one 
contract. The Mahaweli Authority of Sri Lanka (MASL) will be actively

involved in preparation of the Request for Proposals (RFP), in evaluation
 
of proposals, and selection of the TA contractor, and will be consulted
 
as necessary during contract negotiations. The Area Contracting Officer
 
(ACO) will also be actively involved in the contracting process. The RFP
 
will be released as soon as possible after signature of the Project
 
Agreement.
 

The TA contract will include long-term and short-term expatriate and
 
Sri Lankan technical assistance as well as provision of supporting
 
vehicles, technical equipment, office supplies and vehicle O&M. It will
 
cover the costs of the recruitment, hiring, supervision and logistic

support of the locally hired engineers and support staff. The Chief of
 
Party (COP) for the Technical Assistance for MS is expected to be a 
civil or agricultural engineer with strong experience in irrigation and
 
construction and is initially programmed for two and one-half years. An
 
option to extend the contract of the COP may be included in the 
contract. There will also be three long-term local hire engineers under 
the TA contract. One will be programmed for three years, one for four 
years, the other for the full five years. The latter will be designated
 
as the Deputy Chief of Party during the tenure of the expatriate COP and 
will become the COP after the expatriate COP leaves.
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The TA team will be responsible for working with MECA to improve
construction management and to assure that completed work meets agreed

upon plans and specifications. The COP will have as a counterpart the 
System B Resident Project Directo (RPD) for MECA. 
The COP will be

responsible for working closely with MECA in preparing the long-range

policy plan and in the preparation of annual construction and policy

workplans, in establishing detailed construction plans and priorities,
preparing cost estimates, defining subprojects, and determining size of
 
contracts. The COP will also Le responsible for setting inspection 
criteria and schedules for his/her Sri Lankan engineering staff and

assuring that construction work is completed according to schedule, is to 
specifications and that quality control is maintained. 
Short-term TA

will be utilized to introduce and apply improved construction management

techniques. Topics to be addressed through short-term TA include

improving tracking of construction progress, improving management

contracts, improving budgeting and financial management, etc.
 

The TAC Chief of Party and its long-term Sri Lankan employees shall
 
be provided with office space and suitable housing in Polonnaruwa by

MASL. 
The contract will include funds for household furnishings,

appliances and utilities for the long-term expatriate consultant as well
 
as for operations and maintenance costs for the four vehicles assigned

for use by long-term contract personnel. In addition certain items, such
 
as a computer and peripherals, typewriter, photocopying machine, and
other small items will be financed with AID project funds. Limited funds 
will also be included in the contract for local, small-item procurement 
to be done directly by the contractor.
 

Four of the twelve four-wheel drive vehicles to be purchased under 
the Project will be reserved for use by technical assistance personnel

for work-related transportation. Drivers and minor staff for long and
 
short-term TA will be funded by MASL.
 

The selection process for the TAC will be competitive and open to all

qualified U.S. firms. 
Mission analysis of the T.A. requirements for the

MDS and MARD Projects indicates a need for a contractor with depth of 
expertise in Irrigation System Construction, Drainage, Main System

Irrigation operating, Agricultural Research, International Marketing,
Farming System Extension, and Water Users Organizations. There will be
 
an attendant high demand on field management and home office supervision
and backstopping and the Mission has determined this can be best provided

by one prime contractor. The Mission has reviewed information AID/W

provided on Gray Amendment firms and organizations and our own files on
 
8(a) and minority owned/controlled businesses but found none with the
 
overall expertise needed. However, the opportunity for Gray Amendment

firms to work as subcontractors does appear to be significant. While the 
Request for Proposals (R'P) will be broad and competitively let, the

Mission will include in the Commerce Business Daily notice and the RFP 
the standard clause that AID will make maximum practicable use of small
business concerns. Offerors and/or bidders will be advised that in the 
case of qualifications being found equal, the participation of such
 
concerns may become a determining factor for selection. The Mission
 
anticipates this strategy will encourage not just the use of Gray

Amendment firms and organizations but the formal suilcontracting with them 
as substantive service providers.
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1,e Request for Proposals (RFP) will be developed in close collaboration 
with staff of MASL/MECA and will be issued by USAID. The Request for
 
Proposals will allow 60 days for preparation of proposals which will be
 
submitted to an office in AID/W for pouching to USAID/Sri Lanka. Proposals

will be evaluated by a joint USAID/MASL team. The firms within the
 
competitive range determined by the Area Contracting Officer (ACO) will be
 
invited to Colombo for negotiations. It is assumed that the prime contractor
 
will hire or subcontract some work with local Sri Lankan firms.
 

3. Training
 

All training under the project will be short-term. Seventeen months of
short-term training will take place overseas 
-- probably mostly in the United

States. 
Overseas training in Code 941 countries will, however, be considered
 
if a program appears appropriate to the project's purposes and is approved in

advance by USAID. Participants for overseas training will be selected by MASL
 
in consultation with the TA contractor and must be approved by USAID.
 

Overseas participant training will be arranged and scheduled by MASL which
will work with the TAC and USAID to prepare a training program and identify

selectees. USAID will provide backstopping assistance to MASL for the
 
training arrangements and scheduling. 
If required for a particular training

program, the AID/Washington Office of International Training will be asked to
 
assist.
 

Short-term, in-country training will continue throughout the life of the
 
project and will couicentrate on training for junior MECA staff and contractors
 
in setting out work, construction techniques, equipment utilization, soil
 
compaction, etc. Other training programs will concentrate on computer

applications for construction management.
 
The programs will be jointly identified or developed by the TA contractor and

MASL. Participants will be selected by their respective agencies in
 
consultation with the TA contractor. 
Management of in-country training

programs and seminars will be handled by MASL. 
Short-term consultants to
 
design or conduct in-country training courses will also be provided by the TAC
 
as necessary.
 

4. Commodities:
 

All commodity procurement under the project will be the responsibility of
MASL except for some items of special equipment to be used by the TAC which
 
may be procured through the TA contract. The TAC Chief of Party will work
 
with M&SL soon after arriving to prepare a detailed list of commodities to be
 
procured.
 

All procurement will be from the United States or Sri Lanka except for

right-hand drive vehicles which may be obtained from a Code 93S country under
 
the blanket waiver in effect until March 6, 1988.
 

Details are given in the Procurement Plan, Annex F.
 

5. Evaluation
 

The evaluation, as described in Section V., will be done under direct AID
 
contracts or through buy-ins to a centrally funded project. Terms of

reference for evaluations will be jointly developed and approved by MASL and
 
USAID. 
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V. MONITORING AND EVALUATICN PLAN 

The MASL Planning and Monitoring Unit (PMJ) has primaryresponsibility for monitoring and evaluating Mahaweli

projects. This unit visits 
the project areas frequently and
publishes detailed monthly, quarterly, and annual progress

reports on construction activities for headworks and downstream
infrastructure development. 
Monthly management briefs are held
 
at MASL where implementation problems are spotlighted and
 
remedial measures taken.
 

MECA also publishes a detailed monthly progress report

giving a statement of progress on all ongoing construction
activities. 
This is done by the Planning and Evaluation
 
Division and this document forms the basis of mid-term changes
inMECA staffing and construction reprogramming. Neither the
PN4 nor MECA reports contain information on quality of
workmanship, on the tertiary system components taken over by
MEA, or on land which was not allotted due to non-irrigability,

flooding or other reasons. 
In the absence of this information
neither of these agencies can assess 
the final impact of their
activities in terms of farm-level production and the overall
performance of the Mahaweli program. 
The Mission will
 
encourage increased and more systematic attention to these
 
matters in the context of the MDS and MARD projects.
 

As described in the previous section, the FAR procedures

to be used in MDS provide for systematic and close monitoring
of the planning and implementation of project activities. 
This
will provide the basis for detailed and well documented annual
Project Evaluation Summaries (PES) prepared by the Mission.

addition, there will be two evaluations. The first will occur

In
 

at the end of two years and will address design as well as
implementation issues. Activities requiring special attention
will include drainage, flood control, and the set of issues

related to soils, water management, and crop diversification.
 
The evaluation will focus on the outcome of experimental and
pilot activities, since at the end of two years, settlers will
not yet have begun production. The implementation issues
discussed in Section IV B will also be addressed, including the
timing and adequacy of survey work, the effectiveness of MECA
 
contract management, the effectiveness of transfers of
infrastructure from MECA to MEA, and the performance of the FAR
disbursement system. 

The second evaluation will take place at the end of theproject and will address the same 
issues as the mid-term

evaluation. The emphasis, however, will shift from
implementation issues and the results of experiments to actual
on-farm impact. 
In addition, the final evaluation will assess

the impact of the revised Land Use Plan, including cropping

patterns, farmer incomes, and the effect of larger homesteads.
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VI. 	 CONDITIONS AND COVENANTS 

A. 	Conditions Precedent to Disbursement
 

1. 	In addition to the standard legal opinion and designations of
 
authorized representatives, the following conditions are proposed for the
 
Project Agreement:
 

Prior to disbursement for any activities in any calendar year during

the Project, other than to finance technical services, the
 
Borrower/Grantee will furnish to A.I.D:
 

i 	 Annual construction and policy workplans which are satisfactory
 
to AID and which cover all components of the project. Before
 
the first annual workplans are approved, the Borrower/Grantee
 
will furnish evidence of the detailed surveys and topogrpphic
 
maps 	required for the Revised Land Use Plan and the field canal
 
blocking out plan.
 

ii Evidence that adequate budgetary resources are being made
 

available for the calendar year.
 

B. 	 Covenants
 

In addition to the standard covenants on evaluation and payment of
 
duties, the following special covenants to provide impetus to the policy

elements are included.
 

1. 	The GSL will adopt a system to ensure that participatory farmer
 
organizations are fostered and developed in the project area. These
 
organizations will ultimately have the following responsibility and
 
authority.
 

a. 	Complete freedom to choose their own leadership, make decisions
 
that affect the membership and have an effective voice in
 
dealing with the government bureaucracy.
 

b. 	Authority and responsibility for collecting operations and
 
maintenance (O&M) fees and utilizing fees for carrying out O&M
 
activities and related works at the field canal level.
 

c. 	Authority and responsibility for operation and maintenance of
 
the irrigation system above the field canal level as the
 
organization's capacity warrants.
 

2. The GSL will make available, on a contractual basis, a cadre of
 
irrigation community organizers, on a agreed upon schedule, that will be
 
given sufficient responsibility and authority to develop farmer
 
irrigation organizations in the left bank of System B.
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3. 	The GSL will ensure that the recurrent costs for supporting the

Mahaweli.System are sustainable and appropriate, that responsibilities

for operating and servicing the areas are allocated to the appropriate

authorities, and that provision ismade for the Mahaweli Authority to
 
transfer its responsibilities consistent with national priorities and
 
plans. A recurrent cost policy will be adopted that will contain the
 
following elements:
 

a. A system for identifying, categorizing and analyzing recurrent 
costs. 

b. A mechanism and time table for shifting part of the burden and 
responsibility of identifiable irrigation services provided by
the Government to project beneficiaries, with the ultimate 
objective that beneficiaries are to pay for 100 percent of 
legitimate operations and naintenance irrigation costs. 

c. A plan for the Mahaweli Authority to gradually reduce its 
recurrent cost expenditure as the systems mature while turning 
over responsibilities to farmer's organizations as their 
capability isproven. 

4. The GSL will ensure that settlers in 0. Mahaweli areas have
 
sufficient and secure land and water rights to allow them to become
 
financially viable farmers and that they be provided with title to the

lands they are allotted. This policy would contain the following

elements:
 

a. 	The allocation of larger than one-half acre homestead
 
allotments for settlers in zone 4A of System B and other areas
 
where sufficient lands are available.
 

b. 	The issuance of titles to all allctees within the shortest
 
possible time from their successful settlement. The titles
 
should be transferable and fully acceptable as bank collateral.
 

S. The GSL will ensure that the private sector has ample opportunity to
invest and freely operate in the special Mahaweli areas and specifically
 
provide for:
 

a. 
The leasing of State owned land and water resources to private
 
sector entities.
 

b. 	Discouraging State owned enterprises from practicing unfair
 
competition to private sector organizations.
 

c. 	Simplified rules and regulations governing operation and
 
establishment of private enterprises in the Mahaweli special
 
areas are coordinated by a single agency.
 

31
 



d. 	Public sector entities be considered as suppliers of last
 
resort and that any public sector entities established in the
 
project area be considered as temporary and privatized at the
 
earliest possible opportunity.
 

6. All project construction activities will be designed and rPinducted
 
in accordance with environmentally sound practices and procedures.
 

7. 	A comprehensive fuelwood development plan will be established and
implemented to meet the needs of settlers in the project area.
 

8. A semi-annual report will be provided to USAID of all
 
Borrower/Grantee funds budgeted and expended in support of the project.
 

9. 	 In light of AID and GSL concern for equitable ethnic distribution inthe settlement of the project area, and recognizing the GSL's stated
 
policy in this regard for the AMP, the GSL will keep USAID advised of
 
progress in achieving this objective and notify USAID of any change in
 
the policy.
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VII. PROJECT ANALYSES 

A. Technical Analysis
 

1. Summary
 

The physical components to be implemented by the MDS
Project in Zone 4A are (a)the tertiary irrigation
infrastructure system, (b)drainage and flood plain measures,

(c) farm-to-market roads, (d)land cle,-ing and on-farm 
development, (e)social and administrative infrastructure, and 
(f)project buildings and facilities. In addition to the
 
physical components, the MDS Project will provide for technical
 
assistance, the purchase of commodities, both in-country and
 
overseas training, and assistance to settlers for the initial
 
development of thei omesteads and agricultural lands.
 

The Main and Branch Canals have been completed in the left
 
bank of System B and the components listed above are the
 
remaining physical works necessary for the development of Zone
 
4A. Prior to starting construction, a revised Land Use Plan
 
(LUP) will be prepared for the zone. The existing plan was

prepared essentially for the production of two crops of paddy
 
on virtually all of the irrigated land. As a result, much of
 
the land isaggregated into an undefined "other" category
 
(Class 6), including large areas designated as Horticulture
 
Land. A new LUP isneeded to define more precisely the soils,

slopes and drainage in these areas and possibly change the
 
configuration and size of the area to be irrigated. Also, the
 
revised LUP will need to reflect the doubling of homestead size
 
to one acre.
 

The project places an increased emphasis on a complete

drainage system and encourages caution in the development of
 
the flood plains. Drainage has been considered as a parallel
 
component of the tertiary irrigation system and has been
 
singled out and expanded for two primary reasons. First,
 
drainage facilities have not been given the attention they

should receive. Heretofore, MECA has only designed and
 
constructed shallow surface drains as counterparts to the field
 
channels. They have often not been constructed properly and
 
have not been provided with adequate gravity outlets. Second,

in some parts of Zone 4A, the introduction of diversified crop

production will require effective on-farm drainage to be
 
successful. Other project components have been reviewed and
 
MECA planning, design and cost estimating found to be
 
essentially satisfactory, and included in the NiDS Project. The
 
development of irrigation on the floodplain of the Maduru Oya

in Zone 4A will receive special attention. Frequent damage to
 
crops and the irrigation system can be expected due to
 
recurring flooding of this area.
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2. Design Issues
 

a. The Revised Land Use Plan
 

The preparation of the original land use plan that
led to the current structural plan for Zone 4A was made on the
 
basis of a specific land use classification. This original

land use classification was made with the intent of grouping

soil types and mapping units from the medium intensity soil
 
survey on the basis of their potential for growing two crops of
 
paddy per annum. Because rice self sufficiency is about to be
 
reached in Sri Lanka, MARD has a new emphasis on diversified
 
cropping. 
Thus, the MARD project will require an entirely new
 
look at the grouping of soil types and soil mapping units into
 
land use classes.
 

The basic soils and topographic information is made

available on maps with a scale of 1:5,000. 
 The process of land
 
use classification generally uses four factors in suggesting

the optimum use of the land. 
These are 1) the productivity of
 
the soil, 2) any major soil limitations or hazards that affect
 
its productive use, 3) the slope and topography of the land,

and 4) other overriding factors such as geologic

nonconformities or factors due to the landscape position. 
The
 
soil mapping units provide information on items 1) and 2) and

sometimes on 4) and the topographic maps provide the items 3)

and 4). In Zone 4A, all the information is available on one
 
set of 34 maps with the soil mapping units placed on the
 
topographic sheets of 1:5,000 scale and with a 1 meter contour
 
interval.
 

The guidelines for the original land use classification
 
gave instructions for the grouping of the soil types by general

productivity category, hazards such as internal drainage class
 
and erodibility, percentage slope, and rock outc,-op and
 
geologic landform. These instructions were based on the limited
 
perspective of double cropped paddy. Hence all of the soils
 
mapped with an impeded internal dra'nage capacity and with a

slope less than two percent were lumped together as potential

ricelands, with a map designation of paddy land. All other
 
soil mapping units were apparently discarded into the category

of Class 6 land, with the exception of 112 hectares of upland
 
crop lU and 2U categories which were below command. 
This Class
 
6 land, with some artificial drainage, can be made very

productive for diversified cropping. In addition, land
 
appropriate for diversified cropping might have been excluded
 
from command by the application of a standard formula, which
 
moves imperfectly drained soils with slopes greater than two
 
percent into the Class 6 reject category. Some of these soils
 
might be appropriate fcr irrigation, potentially increasing the
 
hectarage under command in Zone 4A. 
Because of this limited
 
original perspective and the new land uses sought under the
 
MARD project, a revised land use plan is essential.
 

34
 

el15 



The 	basic information is available. When supplemented with
 
some ground truth and additional physical measurements relating
 
to the movement of the water through the soil profile and with
 
a new set of guidelines for grouping the mapping units, a
 
revised land use plan can be produced in approximately four
 
months by a team consisting of:
 

o 	A member of the Land Use Division of the Irrigation

Department of the Ministry of Lands and Land
 
Development, the Division responsible for the soil
 
surveys and the original mapping from the topography
 
and soil classification to the land use available for
 
the 	structure. plan. 

o A member from MECA with responsibilities for Zone 4A,
 
to interprete the new land use plan and translate it
 
into a revised structure plan.
 

o 	 A Land Use consultant who is a soil classification
 
expert with a strong grounding in agronomy and crop
 
production, specializing in determining appropriate
 
utilization patterns from a combination of soils,
 
drainage and topography.
 

o 	 An Irrigation and Drainage Consultant with a strong

background in soils, who specializes in soil and water
 
management field investigations, land use planning and
 
the requirements for irrigation and drainage design.
 

The output of the reclassification should be an identification
 
of those lands:
 

o 	 on which paddy is the only alternative cropping
 
pattern in any season, lands located, we assume, in
 
the lowest lying portion of the catena,
 

o 	 which could be used for diversified cropping during

both Maha and Yala when provided with appropriate 
interceptor drains placed at the boundaries of the
 
individual one hectare farm allotments,
 

o 	 which can be cropped for paddy in one season and with
 
subsidiary crops in a second (or third), perhaps as
 
indicated in System C with a dual classification, one
 
for paddy and one for diversified crops.
 

The 	land use plan will allow placement of the interceptor
 
drains proposed to be constructed by MECA for Zone 4A. These
 
drains are to be placed on the exterior boundaries of
 
allotments. If experience proves that drains are needed to
 
grow diversified crops within a farmer's allotment, a special
 
fund will provide the layout and connector structures to match
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the farmer's labor in drainage construction. Drainage should 
be planned when itwill potentially increase the capacity to
 
move from paddy to diversified cropping, with a priority given

to the middle to upper elevations in each catena.
 

It isalso important to re-examine the land
 
classifications above command. 
Some of these areas may be

suited for commercial pasture, smallholder intensive rainfed
 
agriculture, commercial tree crops or wood lots. 
 A more
 
detailed designation of the soil classification and the
 
topography should lead to a better utilization plan.
 

The revised land use plan will have a 
major impact on the
 
area to be irrigated, the appropriate cropping pattern and thus

the stream of project benefits, particularly as it relates to
 
the higher valued diversified cropping that is expected. The

revised land use plan will also have a 
major impact on the
 
designation of homestead sites, given the expansion of these

units from 0.2 to 0.4 hectare. Also the delineation of lands 
for horticulture, forestry and pasture uses should be affected
 
in a major way by the new land use plan. Thus development of a
 
new structure plan and the detailed blocking out plan will be

entirely dependent upon the availability of the new land use 
plan.
 

There are some construction activities that can be done

while the new land use plan is being produced. The D canal
 
locations are largely predetermined by the topography of the
 
land and confined to the ridges. The D canals, as well as the

roads, village tank rehabilitation and construction, and
 
building construction might proceed while the revised land use
 
plan is being prepared, but the information is critical to the

successful implementation of settlement and the land use plan

should proceed as the first priority of the MDS project.
 

b. The Tertiary Irrigation System
 

The tertiary irrigation system ismade up of
distributor canals (D canals), field channels (Fchannels),

drainage canals and village tanks. 
 The D canals carry water
 
from the main or branch canals to each turnout which has been
 
located to command a block of approximately 15 hectares. D

Canals are constructed on a well compacted earthen embankment 
which serves for both the canal excavation and as base for the
canal maintenance road. They are unlined and carry a flow of
 
2.0 to 0.1 cumecs (cubic meters per second). The D canal
 
structures are of advanced design and constructed of reinforced
 
concrete. Each turnout area is served by an F channel which is 
located so that it commands each one hectare farm as blocked 
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out in the turnout area. It is designed to carry 0.0283 cumec

(one) on a rotational basis. The turnout areas are bounded on
 
the downslope by drainage channels, either natural or
 
constructed. A cart track isprovided along each field channel
 
to provide access to each farm. 
At the end of each field
 
channel a tail fall is provided with a connection to the
 
nearest drainage. Village tanks are almost always integrated
 
as a temporary storage into the irrigation system, with
 
irrigated land below their outlets.
 

Planning and layout of the tertiary system is carried out
 
in two separate phases. The first step, which is performed in
 
the MECA headquarters inColombo, is the initial tentative
 
blocking out of the turnout areas (approximately 15 hectares)
 
on topographic maps with a scale of 1:5000 with a one meter
 
contour interval. These areas are selected inaccordance with
 
planned land use and topographic conditions which allow the F
 
channel to command the turnout area which isnormally bounded
 
by topographic lows and natural drainageways on the downslope

boundary. This phase of the planning isnot adequate to assure
 
proper design and needs to be followed by a more detailed
 
survey as discussed below.
 

The blocking out of the individual farmer allotments (1

hectare) should be carried out at the responsible MECA field
 
office on maps with a 1:2000 scale. Normal procedure is for a
 
new survey for these maps to be performed. In Zones 1 and 5,

however, only one survey was completed and the 1:2000 scale was

achieved by magnifying existing maps. As observed by the
 
design team, contours remained at the one meter interval which
 
is much too gross for detailed farm facility layout.

Discrepancies were noted in the field with regard to improper

location of farm inlets, uncommanded areas on the farm and
 
errors 
ingradient of the F channel. Some of these were
 
definitely the result of lack of detail on the blocking out
 
maps. For Zone 4A, both surveys will be completed. The 
detailed survey will have elevation shots taken on lines with a
 
100 meter spacing and 20 meter intervals to produce a 1:2000
 
scale map with contours plotted to a 0.25 meter interval. This

is needed on all slopes less than 4 percent to enable greater
 
accuracy in the layout to the irrigation and drainage

facilities. New land surveys will be carried out ina 
manner
 
necessary to obtain this detail. This operation must precede

the planning of the farming areas and will therefore need to be
 
completed as early as possible.
 

c. The Drainage System
 

The drainage system recommended for the MDS
 
Project includes an extended drainage system which provides for
 
additional measures both above and below the conventionally

planned drains at the downslope boundaries of the blocked out
 
turnout areas. Provision for more adequate outlets from the
 
turnout drains has included, as well as the additional on-farm
 
drainage needed to support a diversified cropping system.
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Emphasis has been placed on the proper construction of
 
planned turnout drains in accordance with existing designs and

.actual catchment area. 
Some basic guidelines for implementing

these drainage components are indicated as follows:
 

(a) Design all turnout and improved outlet drains to
 
carry the calculated drainage flow from its total
 
actual catchment area.
 

(b) Use a drainage coefficient of not less than seven
 
litres per second per hectare to determine the
 
capacity of the drains.
 

(c) The depth of the drain used for the interception of
 
subsurface flows should not be less than 90
 
centimeters.
 

(d) Interceptor drains are to be located across the
 
prevailing ground slope and with a spacing of not
 
more than 100 meters.
 

(e) The location of interceptor drains should be on the
 
farm allotment boundaries in so far as possible.
 

(f) Interceptor drains need to be supplied with a simple
check structure for water table control in
areas
 
where paddy cultivation will be included in the crop

rotation.
 

Improved outlet drainage is required to assure that the

planned drainages of the tertiary irrigation system can
 
function properly to the natural waterways without 
restriction. The first rule of drainage is always to provide 
an adequate outlet and measures have been included in the M4DS 
scheme to satisfy this standard. Outlet channels will nearly
always be located in existing and defined natural waterways.
Only part of these natural channels will have the capacity to 
satisfy the drainage requirements without being enlarged.

Channel reaches identified as not having adequate capacity or

depth will be cleared of trees, brush and debris and excavated
 
to a designed cross section in all areas with a catchment area
 
of five square kilometers or less. In streams with larger

catchments only the problem areas would be identified and
 
treated where feasible to remove restrictions to drainage.
 

The cultivation of diversified crops in Zone 4A will
require a crop root zone that is free of excess moisture. As
 
many of the soils in the zone are either poorly or imperfectly

drained, the need for on-farm drainage is indicated. Many of
 
the soils are sandy and have good permeability but have an
 
underlying impervious layer bedor rock .which restricts 
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internal soil drainage and will require some form of relief to
 
xvmove trapped water. The drainage requirements of these soils
 
will also vary considerably between the Maha and Yala cropping
 
seasons. A system of open farm interception drains will enable
 
achievement of maximum flexibility for the production of
 
diversified field crops.
 

To determine the drainage requirements of the soils in
 
Zone 4A a field trial will be constructed inMarch and April

1988 and carried out (possibly in the 1988 Yala and 1988/89
 
Maha seasons in an already settled area). This field trial
 
will include at least six turnout areas (approximately 90
 
hectares) and test the various types, spacings, configurations,
 
and sizes of interception drains.
 

A six-step process is envisioned:
 

1. The site selection will be an important step, as the
 
intensity and method combinations of the drainage
 
trials must be done on representative soils,
 
topography and landform conditions.
 

2. An intensive characterization of the soil water
 
movement parameters at the site will be done prior to
 
construction.
 

3. Construction of the combinations of types of drainage

channels and intensity of channels on the six existing
 
turnout areas will require several months for
 
completion.
 

4. The intensive instrumentation of the site with flow
 
measuring devices and shallow observation wells and
 
piezometer for tracking the subsurface flow will
 
require at least one month.
 

S. Observation of the six turnout areas will require at
 
least two seasons, if the rainfall and hydrology are
 
normal. Otherwise, additional seasons will be
 
required to gather the data.
 

6. Analysis of the data and conclusion of the resultant
 
drainage application will require an additional two
 
moths. In total, if the hydrology isnormal, the
 
drainage trial will require 18 months to complete and
 
generate some initial answers. Provision to extend
 
the trial for up to three years will be useful due to
 
the dearth of quantified drainage experiments and
 
information for practical application in Sri Lanka.
 

These trials should also include the testing of linings of
 
D canals and F channels inareas of excessive percolation to
 
determine the benefits of lining in reducing drainage
 
requirements.
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d. Land Clearing and On-farm Development
 

Land clearing and on-farm development are the initial
 
steps necessary to prepare the land for cultivation by the
 
settlers. Jungle clearing and rough levelling will be the
 
responsibility of MECA. The balance of on-farm development
 
from there onwards will come under the charge of MBA. Jungle
 
clearing and rough levelling will be carried out under MECA
 
supervision using competitive bidding and with awards to large
 
contractors who specialize in this type of work. On-farm
 
development includes initial tillage, bund marking and bund
 
forming.
 

e. Agronomic Issues Related to Soil and Water Management
 

The agricultural use of the lands in4A represents an
 
irrigated agricultural system for which irrigation management
 
has some precedents among the sandiest soils inSystem H.
 
These soils have serious limitations both in terms of profile

characteristics and landscape considerations. The soils are
 
coarse textured and occur in sandy loam to sand categories with
 
resultant low organic matter content and cation exchange
 
capacity. These present severe limitations for fertility
 
management generally requiring frequent small fertilizer doses.
 

The soils have a low moisture-holding capacity which
 
represents an irrigation management problem requiring frequent
 
small water applications when drained. The soils have a
 
testural incongruity of a thin layer of increased clay content
 
at depths of from 40 centimeters to 80 centimeters. This
 
causes the soil to have internal drainage limitations. The
 
drainage classification falls in the imperfectly drained to
 
poorly drained categories. These lands are good for paddy in
 
Maha, but will generally require artificial drainage for cther
 
field crops to be productive. Artificial drainage on the farm
 
will require check gates to allow water retention for paddy and
 
gravity flow for other field crop water management. This
 
represents the requirement for sophisticated on-farm water
 
management for successful diversified cropping in Zone 4A. It
 
also requires the proper design and construction of systems
 
that have these unique cropping conditions inalternative
 
seasons (lowland conditions 4n Maha and upland conditions in
 
Yala). Itwill be incumbent on MEA to develop and extend
 
simple guidelines for farmers to operate these sophisticated
 
systems. Strengthening MEA's capacity in this area will be a
 
major output of the MA)RD project.
 

The landscape parameters of importance are the shallow
 
soils and sloping lands. The shallow soils present problems of
 
bedrock encounter in levelling and draining U and 2U soils
 
with deep surface drains. The sloping lands provide problems
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of potential erosion if bunded field units higher on the slope
 
are suddenly inundated with a heavy rain and bund breaching
 
occurs in a chain reaction down the slope. The shallow soils
 
also present a significant problem to economic land levelling
 
within limited topsoil depth.
 

With assistance from the LLJP team, MECA will design a
 
blocking out system to avoid the shallow bedrock conditions
 
identified in the new land capability classification and make
 
field layouts that avoid excessive cut and fill volumes for
 
land levelling. In the context of the MARD project, MEA will
 
provide simple guidelines to farmers for soil and water
 
management to 1) control run off, 2) avoid erosion, and 3)
 
prevent field bund breaching and major disruptions to the
 
productive capacity of the system.
 

f. 	Floodplain Improvements
 

Development of irrigation potential on the flood
 
plains of large rivers and streams presents a number of serious
 
problems which have not yet been fully addressed in Zone 4A.
 
The Maduru Oya forms the southern boundary of Zone 4A and
 
although floods will be partially controlled by the Maduru Oya
 
Reservoir, frequent flooding will occur in the portions of
 
irrigation management Blocks 404 and 405 which lie south of the
 
main road and north of the river. (See map in Annex C.) Some
 
flooding can also be expected following periods of heavy

rainfall in limited areas adjacent to the Pakkilipatta Ela and
 
the Bodigoda Ela which form the northern and northeastern
 
boundaries of Zone 4A. But the major area of concern is the
 
large area adjacent to the Maduru Oya. It has been estimated
 
by Berger/IECO consultants studying this problem in System B
 
that about one half of the projected 1800 hectares of irrigated
 
land lying between the Maduru Oya and the main road, will be
 
subject to frequent inundation. Crops grown during the Maha
 
season could expect to receive flood damages in one year out of
 
every two or three. Flood damage to the irrigation system
 
would also occur.
 

Measures that can relieve flooding and expedite the removal
 
of flood waters after the storm flows subside include:
 

a) 	 provision for a closure at the point where the Maduru
 
Oya overflows into the area at Namalgama village and
 
near Welikanda;
 

b) 	 construction of dikes or closures at other low points
 
to prevent floods of a lesser magnitude from entering
 
the area;
 

c) 	clearance and enlargement of constricted sections to
 
improve the hydraulic characteristics of the interior
 
drainage channels to facilitate rapid removal of
 
floodwaters; and
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d) 	removal or modification of anicuts or other
 
obstructions that back-up and restrict the orderly

drainage of the area and cause waterlogging.
 

With 	the above measures in place, serious consideration
 
should be given to the establishment of an alternate cropping

pattern which would allow two short duration annual crops to be
 
grown outside of the flooding season. The method, as proposed

in the Acres International Report, suggests that there be two
 
85 day paddy cultivation periods from February through April

and from June through August leaving the land idle during the
 
flood prone months of October through January. A method of
 
floodproofing the irrigation channels worth considering is to
 
use rock pitching on fill slopes, provision for overflow
 
sections and other facilities that would limit the damage to
 
the irrigation system caused by the passage of the flood waters.
 

As the alternate cropping pattern would span the planned

timing of closures to the canal system inFebruary and
 
July-August, itwould be necessary to find a way to supply

irrigation water during these periods. There are a number of
 
tanks which are a part of the irrigation system and they could
 
be filled just prior to closure period to provide water to the
 
portion of the flood plain where alternative cropping will be
 
practiced during the closure period. As the capacity of the
 
tanks is limited it may be found necessary to find a compromise

to the closure period by either shortening its length or by

finding a way to provide a second filling of the tanks.
 

Given these many variables additional study will be
 
required to determine more precisely the costs and benefits of
 
alternative solutions. ior this reason, development of the
 
floodplain areas should be delayed until the latter years of
 
the project, and is scheduled for year four in the
 
implementation plan.
 

g. 	Farm-to-Market Roads
 

The farm-to-market roads have been strategically

located to serve the social and administrative infrastucture of
 
Zone 4A. The road network ismade up of market roads and
 
hamlet roads which link the settlements together. Market roads
 
are paved (metalled and tarred) with a carriage way of 5.5
 
meters (Type 1) for the more heavily travelled roads and 3.65
 
meters (Type 2) for the lesser travelled roads. Hamlet roads
 
are not paved and are generally 3.5 meters wide. The total
 
length of market roads is estimated at 64.5 km. and of hamlet
 
roads at 207 km. MECA will be responsible for the design,

construction and supervision of contracts for the construction
 
of all roads The planning and construction designs for roads
 
are adequate but increased attention to quality control during

construction will be required.
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h. Social and Administrative Infrastructure
 

Building construction for social and administrative
 
infrastructure and project staff will be carried out in all
 
settlement areas. The types of buildings to be constructed
 
include schools, health centers, post offices, co-operatives
 
and all of the buildings for the administrative
 
infrastructure. These buildings will be erected in 15
 
hamlets, two villages, two area centers, and one township. The
 
hamlet at Rideetenna has been completed. Building designs are
 
3tandardized and are satisfactory and in keeping with local
 
custom and construction practices.
 

3. FAR-Related Issues
 

Cost estimates used in preparation of the MDS project
 
were checked thoroughly with MECA engineers and updated in
 
accordance with current structure plan and contract rates. The
 
estimates were based on sound designs and valid
 
specifications. Those rates and estimated quantities that did
 
not agree with estimates made in the Project Implementation
 
Report prepared by PNIJ for Zone 4A were carefully reviewed to
 
assure that reliable figures were used. Although many of the
 
figures used in preparing the cost estimates were based on
 
limited and it is felt that the information is reliable and
 
that the cost information is representative of the actual costs
 
that will be encountered over the life of the project. The
 
quantities used for cost estimates were updated in accordance
 
with the March 1987 revisions made to the Struzture Plan
 
provided to the mission by MECA.
 

The capabilities of implementing agencies were reviewed by

the design team. MECA is responsible for most of the
 
activities in the MDS project. Only the implementation of
 
on-farm development is under the supervision of MEA. MECA has 
accumulated a great amount of experience in the implementation 
of numerous construction projects to date in the overall 
Mahaweli scheme and is a highly experienced engineering
 
organization. MECA engineers are willing and capable
 
technicians with the necessary expertise to successfully
 
implement the MDS project. The MEA staff is also capable of
 
carrying out their smaller portion of the project work.
 

Construction procedures and quality control will be of
 
special significance in implementing a FAR system. In the
 
Mahaweli project, development activities cover the full
 
spectrum of large-to-small construction and contract
 
procedures. Large contracts (over Rs 5 million) are often
 
accomplished using heavy earthmoving and compaction equipment
 
while most small contracts (less than Rs 5 million) are carried
 
out using only simple manpower and hand operations. The use of
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modern earthwork machines was witnessed by the team in the
 
construction of the compacted earth pad for a D canal. This
 
equipment was being used properly and performance was good.
 
Also observed were small contractors using hand methods to
 
perform the canal shaping operations on the compacted pad of a
 
D canal. The use of the large contracts for major earthmoving

and small contractors for the hand shaping of the canal is the
 
best use of these two widely different construction procedures.
 

In the past, MECA has shown a decided preference for using

small contractors to perform project work and it is a common
 
practice to break down larger jobs into segments that can be
 
accomplished at a cost of less than Rs 5 million. The main
 
reason for this preference is that the contract is simpler to
 
prepare and can be awarded in less time as administrative
 
approval can be given at the regional level without involvement
 
of the Mahaweli Ministry inColombo.
 

However, the management of many small contracts places an
 
extra burden on the staff of the implementing agency as direct
 
supervision of thq work must be overseen by the construction
 
inspector. Adherence to the specifications and maintaining
 
quality control are also more difficult when dealing with less
 
experienced small contractors. It is recognized that the use
 
of the small contractor is necessary for many of the tasks that
 
must be performed on the MDS project but large formal contracts
 
are easier to administer and usually result inbetter
 
workmanship. Inorder to address these management and
 
supervision problems, the use of small contractors will be
 
minimized in the MIS Project, preferrably to no more than 25
 
percent of the total project construction cost, and the
 
practice of dividing larger jobs into smaller segments will be
 
reduced.
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B. ECONOMIC ANALYSIS
 

Summary and Conclusions
 

Both the MARD and MDS projects, considered together, are economically

viable. Were it not possible to do both projects then the other project

must be adjusted. Without MDS, MARD will not be able to assist new

settlers in Zone 4A to develop its innovative schemes to help new
 
settlers. Without MARD, MDS will deliver water but not the support

services necessary to achieve a high level of economic benefits.
 

All the assumptions of the projects were subjected to sensitiity

analysis. The benefits from the MARD project in this analysis are

principally derived from high value crops such as potatoes and onions.
 
These benefits depend on the ultimate development of an export market,
the ability to provide adequate extension services to show people how to
 
grow these crops and the ability of the research project element to
 
develop alternative high value crops. 
Very little of the project's

benefits come from its livestock, or non-farm work. 
Thus, these aspects

can be de-emphasized, if necessary. The change in the size of the
 
homestead is also not a critical variable. A change i, the size of the

homesteads is not essential to guarantee project viability although they

do contribute to the high level of returns to the project
 

Were there not any MARD project then MDS would obviously be revised to
 
include some extension or market development activities. MDS without
 
these activities would not make any economic sense as its IRR would be

negative. However, MDS combined with MARD does make economic sense.
 
This further emphasizes the need to ensure that MARD's assumptions are
 
met.
 

A. Market Analysis
 

This analysis deals with the market for crops that can be grown in

the irrigated areas of System B. The area was originally irrigated for

paddy production. 
With the steady progress toward rice self-sufficiency

in Sri Lanka, the returns to rice production have declined so that crop

diversification in irrigated areas is needed to increase farmer income
 
and maximize returns to land and water resources. This section will

discuss the projected supply and demand situation for rice, the domestic
 
market for other field crops, and export markets for other field crops.

The unattractiveness of the world rice market for Sri Lanka has been well
 
documented elsewhere and is therefore not discussed in this paper.**l/
 

1. Rice Supply and Demand**2/
 

The long-term growth rate for rice production (1965/66 to 1984/85)

in Sri Lanka has been about S percent per year, consisting of 3.6 percent

annual increases in yields and 1.4 percent annual increases in area
 
cultivated. 
The increase in yields is due to improved varieties and a
 
greater proportion of rice grown under irrigation. Between 1979 and
 
1983, production grew by 7.2 percent per year due mainly to 
improved

varieties. The end result of these increases is that rice imports have

dropped from one-third of consumption in the early 1970s to less than 10
 
percent in recent years.
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A critical issue for Mahaweli 
iswhether continued increases in

production will result in a surpius of rice, falling prices and thus

uneconomic returns to paddy farmers. If it is assumed that
 

i. demand for rice is 11 7 kg. per capita per year (based on an
 
average minimum nutritional requirement of 105 kg. per capita inSri
 
Lanka and 10 percent wastage), and
 

ii. production will continue to increase as in the recent past,

then self-sufficiency can be achieved by 1990 and there will be
 
substantial surpluses by the year /.000.
 

This analysis assumes that there isreason to believe that Sri Lanka
 
may be approaching a temporary plateau inyields. High yielding rice

varieties have already been introduced throughout the country. When
 
fully settled, Systems B and C will add about 38,000 hectares of land
 
under major irrigation which amounts to a 10 percent increase for the
 
country as a whole.**3/ Once these major infrastructure projects have
 
been completed, production increases will come largely from increases in
 
planted area and improvements inproduction, storage and handling

practices. Thus it is assumed that increases in planted area, combined
 
with development efforts related to improved irrigation infrastructure
 
and agricultural supporting services will result in production increases
 
of at least 2.6 percent per year until self-sufficiency is reached around
 
1990. Rice production will increase in line with population (2percent
 
per year) thereafter. Given the country's performance over the last 20
 
yea:s, this isa conservative projection.
 

2. Domestic Demand for Other Field Crops
 

For Mahaweli, the main implication of growing rice self-sufficiency

is that returns to rice production can be expected to fall from current
 
levels as potential surplus production acts to reduce prices. This has

already led to a refocus of extension and water management activities in
 
System B from increased paddy production to crop diversification. For

the small, intensively farmed plots that we are dealing with in this
 
project the most likely alternatives to paddy production are the
 
subsidiary field crops (SFCs). These include coarse grains (mainly maize

and millet), pulses (green gram, black gram, and cowpeas), oilseeds
 
(sesame, soybeans, and groundnuts), and condiments (chillies and
 
onions). 
As noted in Annexe G, using presently available technologies,

many of these crops can be more profitable than paddy. Tables 1 through

8 in the Annex G on "Costs and Returns of Crop Production" present

possible returns to selected SFCs. The key issue iswhether there are
 
adequate markets (domestic and export) to assure that, as a group, these
 
crops can become a reasonably profitable alternative to rice in the
 
irrigated areas of System B. Table 5 presents the area and production of
 
the major SFCs for the period 1983 - 1985. Except for sesame and
 
chillies, all of the production was for local consumption.
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TABLE 5 

PRODUCTION OF SELECTED SUBSIDIARY FIELD CROPS 
(thousands of hectares/thousands of metric tons) 

Crop 1983 1984 1985
 
Area Prod. Area Prod. Area Prod.
 

Coarse Grains:
 
Maize 47.2 51.0 45.4 39.1 37.8 
 30.0
 
Millet (kurakkan) 19.9 11.7 6.9 7.1 N/A N/A

Potatoes 6.6 82.5 
 7.9 98.4 8.4 105.1
 

Pulses:
 
Cowpeas 45.1 31.4 31.3 22.4 24.3 18.8
 
Green gram 28.6 16.2 '29.6 17.5 21.4 
 14.5
 
Black gram 7.5 13.0 33.4 5.4 12.5 
 8.4
 

Oilseeds:
 
Groundnut 13.8 19.5 7.6 6.5 8.3 
 9.4
 
Sesame 31.6 20.0 4.9 2.5 14.3 8.2
 
Soybean 14.6 11.6 11.8 7.9 2.5 
 2.8
 

Condiments:
 
Chillies 
 2.1 30.0 30.8 26.9 30.5 1.3
 
Red onions 11.8 139.9 8.3 39.6 5.9 
 53.9
 

TOTALS 228.8 
 426.8 217.9 273.3 165.9 252.4 

Source: DOA statistics
 

Inaddition, the following quantities of SFCs were imported in 1985:
 

TABLE 6
 
IMPORTS OF SUBSIDIARY FIELD CROPS - 1985 

Thousands of Millions of
 
Metric Tons Rupees
 

Dried legumes 3,300 590
 
Bombay onions 61,600 354
 
Chill ies 4,100 197
 
Garlic 3,100 31
 
Turmeric 5,700 13
 

Source: GSL Customs Data
 

The prospects for increased production of SFCs for domestic
 
consumption are determined on the demand side by the present level of
 
unmet demand and the growth rate inconsumption, and on the supply side
 
by the production potential of the country and comparative advantages of
 
the growing conditions inSystem B. With respect to unmet demand, Sri
 
Lanka is largely self-sufficient in SFCs, exccpt for masoor dahl and
 
Bombay onions. Imports account for a very small percentage of total
 
consumption. In terms of future growth indemand, since SFCs are mostly

staple foods inSri Lanka, they are income inelastic and demand can be
 
expected to grow in line with population, or by about 8,000 Mr per year.
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On the supply side, chere does not seem to be any reason why
 
domestic production will not be able to keep pace with demand. In 1985,
 
there were over 165,000 hectares planted in SFCs; the largest area was
 
maize with 37,800 hectares, chillies with 30,500 hectares and cowpeas
 
with 24,300 hectares. Most of these crops grow best on well drained
 
irrigated land, but also do well in imperfectly drained soils in the Yala
 
season. Table 7 shows the impact of irrigation on yields.
 

Sri Lanka has about 84,000 hectares of well drained irrigated soils.
 
The left bank of System B has almost no well drained soils but appears to
 
have at least 11,000 hectares (one-half of total irrigable land) of
 
imperfectly drained soil . There is plenty of land suitable for SFC
 
production and, with demand growing by 8,000 M, per year, supply can be
 
met through expansions in land area and yield. Over supply of the
 
domestic market is a likely problem leading to returns to land and labor
 
declining to levels more comparable to paddy. With production of SFCs
 
averaging 1.5 Mr per hectare, the left bank of System B's imperfectly
 
drained soils could produce 16,500 M per year. If 75 percent of
 
irrigable land in Mahaweli were planted in SFCs in Yala, production could
 
equal one third of all SFCs consumed in Sri Lanka. This would lead to
 
market saturation and depressed prices.
 

TABLE 7
 
EFFECT OF IRRIGATION ON SFC YIELDS
 

(kilograms per hectare) 
Rainfed Irrigated % Increase
 

Chillies 400 1,000 150
 
Cowpeas 700 1,500 114
 
Black gram 800 1,500 88
 
Groundnuts 800 1,500 88
 
Green gram 600 1,000 67
 
Onions 7,000 10,000 43
 
Soybeans 1,500 2,000 33
 

Source: 	 Ministry of Agriculture and Agroskills Limited, Subsidiary Crops
 
Production and Processing Project, 1987
 

Research 	on the income prospects of SFC production, and specifically

prospects inSystem B can be summarized as:
 

1. 	In the short-run incomes can be increased substantially by

taking advantage of present high prices for selected crops.
 

2. The 	only possibility for significant import substitution seems
 
to be Bombay onions. The lack of seeds reduces domestic
 
production.
 

3. 	Efforts to introduce alternative crops will also yield longer
 
term benefits because farmers will be more willing to shift in
 
and out of paddy production inresponse to changing market
 
conditions. This will tend to increase farmer incomes as they

change their cropping patterns to take advantage of price
 
fluctuation.
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4. There is some scope for linking livestock and crop production

inSystem B. This would involve growing irrigated fodder for
 
dairy production and maize for egg production. Market studies
 
have shown there is unmet demand both within Mahaweli and
 
nationally for fresh dairy products. These are not indirect
 
competition with imports. Since diversifying into these
 
products will require organizing production, processing and
 
marketing, increased incomes would be available to the regions

that are first to enter the market.
 

S. Farmer incomes could be increased through improvements related
 
to post-harvest handling, including storage, packaging,

processing, and transportation. Interventions in these areas
 
are likely to be necessary merely to keep System B competitive
 
in domestic markets.
 

Figure 1 illustrates the impact of crop diversification for the
 
domestic market op farmer incomes in System B. Curve A represents the
 
net income from two paddy crops on one hectare of irrigated land it
 
slopes down slightly because of assumed reductions in the price of paddy
 
as self-sufficiency isreached. Curve B represents the increased income
 
from shifting into SFCs.
 

FIGURE 1
 

IMPACT OF CROP DIVERSIFICATION FOR DOMESTIC MARKERS ON
 
FARMER INCOME
 

Net Income
 
Rs/ha
 

30,000 

I B 
20,000
 

---------------------------- A 

10,000
 

Year
 

During the initial years, income for the Yala season can be
 
increased substantially for those progressive farmers who are willing and
 
able to make the farm management changes necessary to grow crops other
 
than paddy. In time, the much higher returns from these crops induce
 
other farmers to produce them as well, and prices will gradually drop.

However, incomes will remain higher than for the two paddy system,
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because farmers will now be more responsive to market conditions, and
 
will have gotten into dairy production and other income increasing

activities, including, for example a third crop between the Maha and Yala
 
seasons.
 

3. Exports of Subsidiary Field Crops
 

The obvious critical constraint to increasing farmer incomes and
 
increasing returns to the investment in the System B irrigation

infrastructure through crop diversification is limited domestic demand.
 
In the final analysis, long-term major increases in the value of
 
production and farmer incomes can occur only ifSystem B can produce for
 
the export market. Figure 2 represents what has to happen for farmer
 
incomes to increase significantly above the income obtainable from two
 
paddy crops.
 

FIGURE 2 

GOAL OF AN EXPORT Oi,7NTED CROP DIVERSIFICATION STRATEGY 
FOR SYSTEM B 

A 
30%1 WXORT 

70% 

70% DOMESTIC 
30%
 

I I 
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Point A represents the existing situation, where there is virtually no
 
production of SFCs for export. Without an export push, production for
 
export might be expected to reach a maximum of five percent of SFC
 
production. This would keep farmer incomes at the levels reflected in 
Figure 1. Point B represents the goal of the MARD export oriented crop

diversification strategy. At the end of a sustained export push over a
 
sufficiently long period, say 20 years, only 30 percent of SFC production
 
would be for the domestic market; the balance would be for exports.
 

The MARD strategy directly addresses the problem of limited demand.
 
If System B can become a competitive producer of export crops, production
 
increases are less likely to lead to the vicious cycle of market
 
saturation, lower producer prices, and lower incomes. However, current
 
static analysis indicates that Sri Lanka is not competitive in the
 
international market for its SFCs. This is not surprising since Sri
 
Lanka is not exporting SFCs. It is usually the case that prices of
 
internationally marketed items are lower than domestic prices. People
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seek to sell internationally not because the prices are higher than in
 
the domestic market, but because they are able to sell greater
 
quantities. The smaller profit margin per item results in a larger total
 
profit because of the quantities involved. To determine what products
 
are likely to have a chance of becoming internationally competitive (have
 
a comparative advantage) requires determining which products would still
 
be profitable if prices fell to the levels necessary to be traded
 
internationally, yields could be increased and/or delivery costs
 
reduced. At present, other countries are able to provide higher quality
 
SFCs at a lower cost than Sri Lanka.
 

Figure 2 also reflects a key MARD objective of producing 30 percent

of SFCs for export markets by the end of the project (point B). Another
 
MkRD objective is that 15 percent of the irrigated area in Maha and 85
 
percent in Yala will be producing SFCs. This amounts to a total of
 
23,610 hectares of irrigable land used for SF C production. If 30
 
percent of the SFCs produced are for export, and yields average 1.5 MT
 
per hectare, total production for export will be about 11,000 Mr by
1996. The Agricultural Support Services section of the Technical
 
Analysis above describes the marketing measures that are proposed under
 
MARD to help achieve these objectives.
 

As can be seen from Table 8, compared to the exports of SFCs in recent
 
years, this is a very ambitious strategy. At present, however, it
 
appears that a strong export oriented program is the only way to achieve
 
sustained increases in farmer incomes and an optimal return to the land
 
and water resources of System B. The assumption is that the investment
 
in irrigation has created an agricultural resource base that can produce
 
competitively for the world market. It is proposed that System B
 
seriously test this hypothesis with a view to applying the lessons
 
learned to the rest of the Mahaweli Scheme.
 

At present, SFCs account for a very small percentage of Sri Lanka's
 
agricultural exports. Green chillies are exported to the Middle East;
 
black gram to the Far East; and sesame to Asian and Middle Eastern
 
markets. Small quantities of castor seed and ginger are exported.
 

TABLE 8 

EXPORTS OF SFCs IN 198S 

Metric Tons Value Millions 
of Rupees 

Sesame 2,340 31.4 
Black gram 590 6.0 
Castor seed 1,818 1.6 
Ginger 193 2.4 
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The major constraints to increasing exports are:
 

1. 	Low productivity. Although Sri Lanka seems to be competitive

ina few crops, low productivity inmost SFCs is the most basic
 
constraint in the long run and the most difficult to solve. It
 
isgenerally recognized that Sri Lanka's successful effort to
 
achieve rice self-sufficiency caused a relative neglect of
 
other crops. Itwill now take a major researci, and extension
 
effort to introduce the yield increasing technologies that will
 
make Sri Lanka internationally competitive inSFCs.
 

2. 	Wrong varieties. Although Sri Lanka appears to produce sesame
 
and groundnuts at below the world price, it produces the wrong

varieties. World demand is for three seeded groundnut ke-mels
 
while Sri Lanka produces kernels that have one or two seeds.
 
Sesame isproduced at very low cost but world demand is for
 
white sesame and to a lesser extent brown sesame. Because of
 
cross pollination, Sri Lanka produces a mixture of the two
 
which has a limited export market.
 

3. Low quali y. This applies to all exports of SFCs, and would
 
seem to be the easiest to solve. The problems are poor

grading, and a high percentage of extraneous matter, sometimes
 
introduced deliberately by traders.
 

There is very limited exports of SFCs in System B. However, there
 
issome indication that Sri Lanka can produce many of these crops

competitively. The problems of marketing, especially production of the
 
right varieties, assurance of steady supply, and quality control must
 
also be addressed. The magnitude of the difficulties of entering the
 
international market means that good information on marketing

possibilities must play a major role in the attempt to improve incomes
 
and crop diversification inSystem B.
 

B. 	Farni Level Economic Analysis
 

The analysis here deals with five topics:
 

o 	 Basic crop budgets which contain the assumptions concerning
 
costs and returns to System B farmers growing specific SFCs;
 

o 	 Three assumed baseline models of annual farm cropping patterns

which are based on the crop budgets and which include the use
 
of land inMaha and Yala seasons and the ways inwhich this may

change as a result of the impact of MARD project actions. These
 
three cropping patterns form the basis of the Internal Rate of
 
Return calculations;
 

o 	 Other agronomic possibilities which can contribute additional
 
farm income from the use of the one hectare irrigated plot
 
(such as triple cropping and intercropping);
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o An analysis of homestead production, including cropping
 
patterns, budgets for selected farm households to engage in
 
livestock (dairy and poultry) production in addition to limited
 
production of commercial crops, and an economic rationale for
 
increasing the homestead size to one acre from the current half
 
acre; and
 

o 	 A brief discussion of non-farm activities in System B which can
 
improve basic farm household income and welfare.
 

1. 	Basic Crop Budgets
 

Existing information on the costs and returns to the production of
 
paddy (in both the Maha and Yala seasons) and to the production of a 
variety of other field crops, which are potential candidates for 
inclusion in the widespread crop diversification assumed in the MARD
 
project, are presented in Tables 1 through 8 of Annex I, Economic
 
Analysis Backup.
 

The data for these tables have come from three basic sources: (a)

the annual cost of production studies and crop cutting trials conducted
 
by the regional personnel of the Department of Agriculture, (b)on-farm
 
data 	collection in Mahaweli System H conducted by an IMI farming systems
 
team, and (c) irrigated crop production recommendations from the
 
Department of Agriculture's MI Research Station.**4/
 

The data have been used to produce estimates concerning yields, prices

and costs of production which form the basis of our overall rate of
 
return calculations contained in the next section of the economic
 
analysis. The estimates used are in Annex G, tables 1-8.
 

It should be noted that there is a wide divergence in some of the
 
yield figures. For-example the DOA crop cutting yields for System B
 
paddy average around S Mr per hectare in Maha and 4.5 Mr per hectare in 
Yala,. Lower figures come from other sources. This largely reflects
 
problems other areas have had with water distribution, a problem which 
has not yet surfaced in Zones 1 and 5 because such a small proportion of 
System B has been settled. With increased settlement some of the water 
distribution problems will begin to exist and thus this analysis used the 
lower figures for current production: 4.5 Mr per hectare inMaha and 3.5 
Mr per hectare in Yala season. 

The "bottom line" in these crop budgets is net returns, in rupees, 
per hectare. Based on the data available, net returns are higher for 
some of the other field crops than for paddy, assuming that the yields, 
costs and prices can be obtained for the entire crop and that the farmer 
is not otherwise constrained by shortage of operating cash or labor, etc. 
When 	more complete and accurate information becomes available a linear
 
programming model can be constructed to determine optimal returns. The
 
data currently available have not been optimized but provide information
 
on the diversity of production and a possible scenario.
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The initial net returns and assumed increases over the Life of
 
Project (LOP) are arrayed in Table 9 below. The initial year figures

refer to the first year in which the farmer chooses to grow the crop as a
 
result of the adaptive research and extension program. The current
 
situation is used for crops already under cultivation. This means that
 
the assumed LOP yields reflect what can be achieved with known
 
technologies rather than what is currently being obtained on farmers
 
fields.
 

TABLE 9
 

AS.SMED NET RETURNS PER HECTARE, FOR SELECTED CROPS IN SYSZ Nf B 
(inRupees per hectare)
 

Crop Initial LOP Crop Initial LOP 

Maha Paddy 
Chillies 

10,175 
13,650 

13,000 
39,200 

Yala Paddy 
4ing Beans 

7,745 
4,600 

9,950 
13,650 

Black Gram 2,900 9,610 Cowpeas 5,571 9,600 

Crops Not Currently Grown 

Groundnuts 9,514 14,800 Potatoes 55,714 80,250 
Soy 
Bombay Onions 
Castor Bean 

6,571 
99,711 
7,200 

9,200 
126,000 
10,200 

Red Onions 
Maize 
Sesame 

68,414 
3,390 
8,250 

111,200 
7,300 
9,000 

Source: Annex G, Tables 1-8
 

The projections assume constant prices except for paddy which is
 
assumed to have falling real prices as national self-sufficiency is
 
passed and increasing prices for chillies, mung beans, black gram and
 
maize which, if they are produced in large quantities, will have shifted
 
to varieties and quality standards that are more highly valued in export

markets. The importance of these assumptions were tested in the final
 
internal rate of return analysis.
 

Itmust be emphasized that high per hectare returns for crops such
 
as onions and potatoes do not imply that the average farmer could expect
 
to grow and successfully market an entire hectare of this crop. The costs
 
of production are also considerable, particularly for seeds and hired
 
labor. These crops also are highly perishable and market outlets are not
 
currently available. Thus large farms could not yet be supported. We
 
assume that farmers will be constrained by these factors and will plant

limited amounts of these crops until reliable markets can be assured.
 

In general, land preparation and labor are two of the most critical
 
cost of production variables, and they are two which tend to vary greatly
 
across regions and farm types in the available data.
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In land preparation, there are major differences in the amounts
 
reported for this activity by four wheel (4WD) and two wheel drive (ZWD)
 
tractors and by buffalo or oxen. In the Mahaweli, much initial land
 
preparation is done by MEA with 4WD tractors, followed by large use of
 
2WD tractors, particularly until the farm increases the numbers of
 
buffalo and oxen. It is observed that, even where tractors are more
 
conmonly used for initial plowing, animals are often used for harrowing 
or final leveling work. In established farming areas both tractor and
 
animal hire services are available for hire as needed.**5/
 

The amount of hired and family labor used varies even more greatly
 
among crops and between DOA regions. Hired labor will probably be fairly
 
scarce in System B in the initial years of settlement as there were few
 
people living in the area prior to current activity. This will further
 
contribute to higher costs of production and constrain planting decisions
 
until these cash costs can be met.
 

2. 	Farm Cropping Models
 

The major components of the MARD project improved agricultural
technology and dissemination, better supporting services in markeLing and 
credit, and enhanced water management through farmer organization and
 
participation will lead to increases in crop yields, more effective
 
markets-for output, and a greater diversification into non-paddy crops
 
over the life of the project. These impacts are captured in the
 
representative whole farm budgets we assume with and without the project. 
The basic land use assumptions employed in the NRD project are
 
summarized in Table 10.
 

In this table it is assumed that the farmer has one hectare which is
 
fully cultivated in the Matha and the Yala season. Thus there are a total
 
of two hectares available for cultivation per year. This table does not
 
indicate which crops, other than paddy, are grown in which season.
 

A. 	 In the absence of the project
 

1) 	Initial Assumption: Two paddy crops with yields at 4.5 Mr per 
hectare in Maha and 3.5 Mr per hectare in Yala 

2) 	Over LOP: 70 percent of farmers continue with a two paddy 
crops but yields increase to S.OMT per hectare in Maha and 
4.OMr per hectare in Yala. 

30 percent of farmers continue with a Maha paddy crop (same
 
yields as above) but 30 percent of the hectarage in the Yala
 
season is planted with mung beans, black gram, chilies and
 
cowpeas. 

B. 	 Because of the pr3ject 

1) 	 Initial: Same as Above.
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TABLE 10
 

AMOUNT OF HECTARES PLANTED WITH EACH CROP
 
WITH AND WITHOUT THE INTERVENTION OF THE PROJECT 

(assumes two crops per year) 

YEARS 
CROP 1 2 3 4 5 6 7 8-30 

Maha Paddy w/o 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
with 1.00 1.00 0.95 0.95 0.90 0.90 0.85 0.85 

Yala Paddy w/o 
with 

1.00 
0.85 

1.00 
0.75 

0.95 
0.65 

0.90 
0.55 

0.85 
0.45 

0.80 
0.35 

0.75 
0.25 

0.70 
0.15 

Chilli w/o 0.00 0.00 0.05 0.10 0.15 0.05 0.05 0.05 
with 0.05 0.10 0.10 0.05 0.05 0.05 0.05 0.05 

Mumg Bean w/o 
with 

0.00 
0.05 

0.00 
0.05 

0.00 
0.10 

0.00 
0.10 

0.00 
0.10 

0.05 
0.10 

0.10 
0.10 

0.10 
0.10 

Black Gram w/o
with 

0.00 
0.05 

0.00 
0.05 

0.00 
0.05 

0.00 
0.10 

0.00 
0.10 

0.05 
0.10 

0.10 
0.10 

0.10 
0.10 

Cow Pea w/o 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05 
with 0.00 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Crops Only with Project 

Groundnuts 0.00 0.00 0.05 0.05 0.05 0.05 0.05 0.05 

Potatoes 0.00 0.00 0.00 0.00 0.05 0.10 0.15 0.20 

Soybean 0.00 0.00 0.00 0.05 0.05 0.10 0.15 0.20 

Red Onions 0.00 0.00 0.05 0.05 0.05 0.05 0.05 0.05 

Bombay Onions 0.00 0.00 0.00 0.00 0.05 0.05 0.05 0.05 

Maize 0.00 0.00 0.00 0.05 0.05 0.05 0.05 0.05 

Castor Beans 0.00 0.00 0.00 0.00 0.05 0.05 0.05 0.05 

Sesame 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 

Total ha. w/o 2.00 2.00 2.00 1..00 2.00 2.00 2.00 2.00 
with 2.00 2.00 2.00 ..00 2.00 2.00 2.00 2.00 
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2) 	Over LOP: 15 percent of farmers, due to allocation of land
 
which can only be used to produce paddy, continue a paddy/paddy

rotation but receive higher incomes due to better varieties,
 
cultural practices, and post-harvest handling. Paddy yields
 
are increased by 20 percent to a Maha paddy yield of 6.01MT per
 
hectare and a Yala yield of 4.8Mr per hectare.
 

70 percent of farmers move to a paddy/SFC rotation, but with
 
substantially higher yields and effective market prices due to
 
market development work.
 

1S percent of farmers, due to having what turn out to be
 
"better drained" soils and being willing to experiment more,
 
abandon rice completely, even inMaha, due to higher income
 
opportunities from other crops.
 

3. 	Additional Agronomic Possibilities
 

There are quite a number of changes in agronomic practices which
 
hold out the potential of substantially adding to the income
 
possibilities derived from the improvements in the basic cropping
 
production/marketing system assumed above.
 

By their nature, many of these changes are difficult to incorporate
 
in the basic models, but are receiving major emphasis in on-station
 
research and applied farm work elsewhere in Asia.
 

o 	 Triple Cropping: By adjusting the amount of water issued and 
varieties of crops employed, it is possible for part of System 
B's Left Bank to engage in triple cropping. Recommended 
rotations have been developed by the MI Station and need to be
 
tried on a pilot basis in farmers' fields in Zones 1 and S.
 

o 	 Intercropping: A variety of crops and intercropping techniques
 
merit further on-station and on-farm experimentation. However,
 
since most land will remain in a rotation with paddy, the use
 
of more permanent alley cropping methods which could be used on
 
expanded homesteads is limited.
 

o 	 Alternative Irrigation Methods: Experimentation may be carried 
out on semi-permanent mounding methods (such as the Sorjan 
technique) which allow alternating strips of paddy and SFC 
production. In addition, some experimentation on supplemental 
irrigation for land above the irrigation channels merits 
applied work.
 

4. 	Homestead Production
 

Substantial land area within Mahaweli must be devoted to settler
 
homesteads and total returns will be maximized only when that land is
 
used productively.
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The project's assumptions are:
 

o 	 The homestead size will be increased to one acre in Zone 4A.
 

o 	 Thirty-five percent of homesteads benefitting from the project
 
inZone 4A and 25 percent of the homesteads elsewhere inSystem
 
B will achieve substantial commercial production on the
 
homestead by the end of project valued at Rs.l,O00 per
 
homestead.
 

o Ten percent of the homesteads throughout System B that benefit
 
from the project will also develop a larger, more economically
 
viable dairy with at least five milking cows or a poultry
 
operation. This will yield them an income of Rs.10,000.
 

o 	 All households will receive some benefit from crop
 
demonstrations conducted under project auspices through limited
 
increases in basic yields.
 

It is difficult to be too precise about "homestead economics" at
 
this point in time because (a)there are no reliable data concerning
 
current Mahaweli homestead production patterns and income, and (b)there
 
are a number of promising homestead crop/livestock production plans which
 
need "farmer-testing" as part of the agricultural technology component of
 
MARD. In the next section, illustrative homestead income figures are
 
extracted from the more detailed presentation of hypothetical homestead
 
plans inAnnex G, tables 18-21.
 

a. 	Economic Rationale for One Acre Homestead
 

Over 	time in Sri Lanka, irrigated settlement projects have
 
experimented with farmer homestead lot sizes which have varied from a
 
half an acre to several acres in size. The Mahaweli Authority has
 
generally used a one half acre size in settlement of Systems. AID has
 
reached tentative agreement with MASL to increase the homestead size to
 
one acre in the settlement of Zone 4A to contribute to achieving the
 
strategy of higher farm income through diversification.
 

The basic rationale for doubling the homestead size is
 
that the extra half acre, put under intensive small farmer production and
 
management, will produce more than that land can produce under either,a)
 
some form of communal management for forestry or grazing, or b) large
 
holder, commercial dry land field crop production using hired labor. In
 
the latter case, one of the main reasons for increased production is that
 
the improved, one acre homestead is assumed to have, over time, its own
 
cement-lined dug well which will be used for intensive crop and livestock
 
watering inaddition to providing for the farm family's water use
 
requirements. These assumptions will be tested during the project and
 
modification of the practices supported by the project may have to be
 
made.
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Inaddition, as the plans inAnnex I indicate, when the size of the
 
homestead is doubled, the area available for intensive crop production is
 
tripled, since the family house, courtyard, outbuildings, are assumed to
 
take up about one quarter of an acre no matter how big the overall
 
homestead lot.
 

Using the homestead budgets inAnnex I as a guide we may conservatively
 
assume that a quarter acre would generate at least Rs.l,000 of net income
 
for the farm family using only moderately intensive production

techniques.**6/ A farmer, given access to another adjacent one half acre
 
could therefore be assumed to net at least Rs.2,000 on that additional
 
land. In terms of incremental benefits, the alternative uses of the land
 
can be assumed to be either communal lands or commercial farms. In the
 
former case, the value added per hectare would be only a fraction of what
 
could be obtained from intensive homestead farming. The design team was
 
unable to obtain returns per hectare from commercial farms but it is
 
expected that the homestead will farm the land more intensively and
 
therefore generate more income per hectare than a commercial farm would.
 

Making this argument does not imply that MARD assumes that there will be
 
no commercial production in zone 4A or that such activities are not
 
economically beneficial. To the contrary, we assume that there will be a
 
higher than average amount of commercial production since (a)there will
 
be substantial land left in 4A once the farmer settlers have been given
 
one acrt. for their homesteads, and (b)we assume that the "nucleus
 
estate" approach to obtaining commercial quantities of a crop through

small farmers will produce a higher rate of overall return for both the
 
farmer and the nucleus estate operator/marketer.
 

If the net social economic returns to commercial
 
production is higher than the returns to homestead farming, then the
 
project will seek to support the development of large-scale commercial
 
farming. In that case the economic returns would be greater than the
 
Rs.l,000 per 0.25 acre and the economic viability of the project will
 
also be greater.
 

b. 	The Economics of Small Scale, Non-Marginal Livestock
 
Production
 

Livestock and its products are an important part of most
 
farming systems around the world. The integration of crop and livestock
 
production can change the economics of each enterprise area. InSri Lanka
 
at this time two of the most promising areas to be considered for support

in an effort to strengthen the homestead budget are dairy and poultry

production.
 

The dairy sector inSri Lanka isa "hot potato" as it is
in many countries around the world. This isdue to the interaction of the
 
underlying economics of basic milk production and processing and various
 
aspects of national economic policy, particularly those having to do with

subsidies, import restrictions and donated surplus milk from developed

countries which can be sold with a net profit for the government.
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Sri Lanka is about 25 percent self sufficient in meeting
 
its aggregate consumption requirements of milk and milk products although
 
the amount of milk produced in the country and the amount consumed in 
local neighborhood uses is not known with any precision. It is GSL policy 
to try to promote a gradual increase in the dtgree of self-sufficiency;
 
how to accomplish this objective is subject to substantial debate within
 
both GSL and donor circles at the moment. **7/
 

Regardless of how this policy debate is resolved, cattle 
have a vital role in the overall development of Mahaweli, from the point 
of view of milk production, animal draft power, and synergistic 
integration of crop and livestock production. Mahaweli has had draft 
animal and dairy development programs in both Systems H and C. 

The concept which has emerged from these efforts is that
 
of a dual purpose, improved breed animal which can be used profitably for
 
both draft and milk purposes. This is a complex strategy which demands 
considerable time for implementation. From limited observations in the
 
field the design team was able to draw preliminary conclusions about how
 
well the existing programs have done so far.
 

First, most users are primarily interested in the draft 
aspect of the program, both on the owner's land and in custom use. rhis 
is reflected in the situation in System C where the average owner of 
improved dual purpose animals has two bulls and one milking cow. The 
cows are generally producing milk at far below their genetic capacity; 
usually only 1.5 to 2 liters of milk a day during la'tations (which are 
also shorter than they ought to be). At an average purchiase price of 
Rs.4. per liter, this activity is quite marginal. MARD has the 
opportunity to be involved in the improvement of a non-marginal approach 
to homestead livestock development for dairy and draft power.
 

In this approach, a farm would gradually acquire a larger
 
herd of milking cows (four or five) and would have enough in,.nt'.ve and
 
support to follow readily available extension programs for getting more
 
income from this activity. Some of the details of this proposal are
 
contained in Part C of Economic Annex I. In it a five cow herd could be
 
reasonably expected to produce net earnings of approximately Rs.lO,000 in
 
extra milk income alone (not counting the value of manure produced or the
 
proceeds from the sale of surplus or unproductive animals). This type of
 
income is clearly based on many assumptions and on the presence of a
 
supporting infrastructure necessary to p-oduce improved stock, breeding
 
the milking herd, assuring animal health, and assisting in marketing meat
 
produced for commercial sale. Much of this would presumably be provided
 
by the large MASL/IlP livestock farm in System B. Because of the
 
difficulties the project assumes that only 10 percent of the farmers
 
benefitting from the project will engage in commercial livestock
 
development.
 

Another important aspect associated with more intensive
 
livestock production is the opportunity it provides to encourage the
 
production and marketing of various feed and forage crops as part of the
 
crop diversification effort. One rule of thumb which we were not able to
 
verify, is that a good stand of forage, available for eight cuttings a
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ar should produce approximately twice the value of the pddy which can grown on the same land. This can be complemented by the simple
formulation of local feed rations.**8/
 

S. Other Economically Valuable Activities
 

The expansion of farming activities and the support the project will
give for limited processing of these commodities plus its support for the

development of non-farm commercial activities will further boost income

of settler farm families. Some of these activities include: benefits

derived from wood that is cut from communal woodlots, occasional labor

from working on commercial farms in the area or at agricultural

processing plants and other non-farm commercial developments inthe
 
area. 
The farm family will only engage in these activities to the extent
 
that they provide remuneration inexcess of the benefits obtainable from

on-farm enterprises. 
We assume that one -third of the farm families are

able to find off farm employment for the equivalent of 125 days at Rs.30
 per day. This is equivalent to one-half the families finding other 
income for 83 days because of greater overall development within System B 
attributable to the project's non-farm or livestock activities. 

C. Internal Rate of Return 

1. Summary 

In completing the internal rate of return analysis we have
constructed a composite farm which is used to estimate farm incomes

because of the project's interventions anA what would likely be the case 
were there no project. Bccause of the close interconnection of the MPHUD
and MDS projects the assumptions of the MDS project are also given. The

detailed sheets for the projects are inAnnex G, tables 9-17.
 

All the analysis is in real terms, that is,the effect of inflation

has been removed. USAID, GSL and project participant costs have had

their inflationary ccnponent removed, however, estimated contingency

spending was included. Because of price and market distortions some

adjustments in prices is justified. Rather than incorporate these into

the analysis directly we looked at them from the standpoint of a

sensitivity test. That is, we assessed the impact of different values 
for the exchange rate and for costs of production (higher costs were
subsidies properly accounted for, and lower costs were the true scarcity
value of hired labor taking into account).
 

2. Assumptions
 

GSL costs for the projects are divided into direct costs and water

charges. 
The direct costs are derived from the project budgets. GSL
 
support for project activities is assumed to cortinue at the levelsame 
as during the last years of the project, except for FSE per!annel whosesupport was steadily dropping. This is assumed to continue to decline 
over an additional eight years. The water charges for KMR during the

life of the project are the line items Operations and Maintenance. After
the end of the project water charges are computed at Rs.l,200 per farmer
in the project areas. It does not matter for the internal rate of return 
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analysis whether this ispaid by the farmer, as the project feels is
 
best, or paid by the government. Real economic resources are used in
 
either case. The sensitivity of the project to changes in the cost of
 
providing water isanalyzed later in this section.
 

For the prices of the SFCs produced we used effective real prices in 
that they represent improvements in marketing since the farmer sellcan

his whole crop at that level. Not all the SFCs analyzed by the project
 
are included in the Annex tables as some were unlikely to figure in a
 
solution because of low net returns. We assumed that prices for some
 
SFCs will decline inreal terms over time consistent with the market
 
development assumptions discussed earlier. Howver, since farmers will
 
have a wider range of crops to choose from and an expansion of export

markets, they will be able to shift to new crop combinations which
 
maintain real price parity. For these reasons, all prices have been
 
included in the analysis inconstant terms.
 

The benefits of the MARD project are (1)the improvement in farm
 
income, (2)the expansion in the size of the acreage planted by the

homestead, (3)the improvement in livestock production, (4)the
 
improvement in non-farm income possibilities.
 

In Zones 1,2,3 and 5 only 50% of the farmers are benefitted from the
 
project. In Zone 4A 70 percent of the farmers are benefitted. The other
 
farmers are not substantially effected by the project.
 

(1) For those people effected by the project the improvement in
 
farm income is the difference between what would be household income were
 
there no project and farm income with the project. Itwas assumed that
 
were there no project that 30 percent of the farmers would be adopting
 
new farming techniques anyway. With the project 15 percent of the
 
farmers do not change their production methods, 70 percent adopt the
 
basic package of diversification into SFCs and 15 percent decide to
 
abandon paddy production entirely. Each of these assumptions was
 
subjected to sensitivity analysis to determine whether the proportions
 
were critical to project success.
 

The MDS project has as an additional benefit that the people in
 
Zone 4A were moved from somewhere else. It isassumed that their incomes
 
are 25 percent higher in the new area than in the old area. 
That is,the
 
people resettled into the Mahaweli irrigation system have an imediate 25
 
percent improvement in their income.
 

(2) The expansion in the acreage of the homestead results in 3S
 
percent of the benefitting farm families in Zone 4A (25 percent in the
 
other zones) increasing their incomes by Rs.l,000.
 

(3) Ten percent of the farmers benefitting from the project are

able to engage in commercial livestock/poultry development and increase
 
their incomes by Rs.lO,000.
 

(4) One-third of the farmers in the project area are able to
 
increase their incomes by Rs.3,750 because of off-farm and non-farm
 
activities.
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All the benefits from the project have been phased in because the
 
project will not be able to help all the potential beneficiaries the
 
first year. It is assuneci that 20 percent of the target population""9/

will receive all the benefits the first year (or alternatively all the
 
population receive only 20 percent of the benefits the first year), with 
the following years being 30 percent, 40 percent, 50 percent, 70 percent,

80 percent, 90 percent and in the eighth year all of the target
population receive the benefits.
 

Where price or yield changes are assumed over the life of project
 

these are phased in at a constant percentage change per year. 

3. Sensitivity Analysis
 

Based on the assumptions given previously, the real internal rate of
 
return for che two projects combined is16.7 percent as shown in Table 
11. Project success rests on its ability to deliver improved crop

packages, and most specifically on the benefits estimated to result from
 
growing potatoes and onions. Many of these benefits assume the ability 
to export the crops. If the project isnot able to assist in improving

exports of these crops then their prices must be less than Eorecast. if 
these benefits do not exist then the projects would be, at best,
marginally viable from a economic viewpoint. Very close attention must
 
be paid during implementation to the ability of the project to meet its
 
assumptions on returns per hectare from a diversified crop package 
emphasizing SFCs.
 

Real IRRs are interpreted slightly differently from nominal ones. 
The difference between the two is the effect of inflation. Barring
unusual assumptions the real IRR can be increased by the assumed 
inflation rate to determine the nominal IRR. Usually the minimum real
 
IRR which is acceptable in USAID projects is 3 percent and for these we
 
usually want there to be substantial social benefits which, if they were
 
evaluated would result in a higher real IRR. An inflation rate of 7
 
percent means that the minimum acceptable nominal IRR is 10 percent. In
 
this analysis we shall only talk about real IRRs, and thus the minimum
 
acceptable level is 3 percent.
 

Overall if yields or prices of the outputs increase by 10 percent 
the IRR increases to 18.4 percent, if costs increase by 10 percent the
IRR falls to 16.0 percent. If yields and prices decrease by 10 percent
and costs increase by 10 percent then the IRR falls to 11.9 percent.
Were the changes 20 percent then the IRR would fall to 7.2 percent. The 
overall price, cost and yield assumptions will not result ina
 
non-economic result over a wide range of possible values. If we assume
 
that the Sri Lankan rupee is 20 percent overvalued, that is, its market 
rate ought to be Rs.35=LU$1.00, then the IRR would fall to 14.6 percent.
Were we to evaluate the IRR over a twenty year time horizon and not a 
thirty year horizon the IRR would only fall to 14.9 percent. 
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TABLE 11 

Internal Rate or Return 
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The next part of the analysis was to determine which were the

critical assumptions made by the project. The first one we looked at
 
were the viability of certain crops. That is,what would be the effect
 
of a total failure insome of the SFCs proposed by the project. The only
 
crops whose failure is significant are potatoes or onions. If the
 
benefits to potatoes do not materialize then the IRR isnearly halved to
 
8.4 percent, there is a three percentage point drop in the IRR if either
 
the red or the Bombay onions fail. If all three of these products are
 
found to be unsuitable, and their production isreplaced by other crops

in the package then the IRR for the projects falls to 3.8 percent. While
 
this isexceptionally low, because all figures are not adjusted for
 
inflation, it is still an acceptable return. The lowness of the result
 
illustrates the importance of the crop package and being able to modify

itquickly ifcircumstances dictate. In this case, were the package not
 
adjusted and the onion and potato crops failed, then the IRR would have
 
been negative.
 

The next assumption to be analyzed was how important are the
project's assumptions as to the improvement in yields. If the yields did
 
not improve for any crop, other than potatoes or onions, the IRR would
 
only fall 0.1 to 0.3 of a percentage point. Without the yield

improvement inpotatoes the IRR for the projects would fall to 9.8
 
percent and were the yield improvements for onions not to materialize
 
then the IRRs would fall to 14.8 percent.
 

The price assumptions of the model are less critical then the yield

assumptions. Ifpotato or onion prices fall by 20 percent then the IRR
 
would fall by less than two percentage points. Individual price changes

for the remaining crops would not make much difference in the overall
 
IRR. Even less important are the cost assumptions. Even allowing the
 
cost of imported inports to increase by 50 percent will not have more
 
than a three percentage point effect on the IRR; assuming that the social
 
cost of hired labor is zero will increase the IRR by less than one
 
percentage point.
 

We then analyzed each of the remaining assumptions of the model. If

rather than 30 percent of the people making the changes inproduction

whether there is a project or not, fully half the people would have made 
the changes anyway then the impact of the project is less and the IRR 
falls to 13.5 percent. If the project isnot able to get as many people

to make any changes, that is rather than 15 percent not making any

changes 30 percent do not make any changes then the IRR fall to 12.8
 
percent.
 

The project also made assumptions as to the importance of increasing

the homestead size. This isnot critical to project success as even if
 
there isno change in the size of the homestead, and thus no benefits
 
received from the change in size, the IRR would still be ]'.S percent.

Similarly, the livestock assumption is not critical as even if there are
 
no net benefits to livestock or poultry the IRR would only fall to 16.1
 
percent. The possibilities for off-farm income isa more important

assumption, but still, even ifno opportunities develop the IRR would
 
only fall to 16.0 percent.
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One major cost is the operations and maintenance cost of delivering
 
water. It is assumed L3 be Rs.l,200 per farm. If the true cost is twice
 
that, Rs.2,400 per farmer, then the IRR falls to 15.8 percent. Unless
 
the increased costs result in substantially less ise of water and thus
 
reductions in yields, increasing costs will not effect project viability.
 

If the project isable to deliver benefits faster than assumed so
 
that the first year ithelps 50 percent of potential beneficiaries and
 
increases by ten percentage points thereafter, then the IRR increases to
 
17.4 percent. If the benefits are phased inover ten years then the IRR
 
falls to 16.0 percent. So long as the benefits are achieved over a
 
reasonable time span the projects remain economically viable.
 

The critical assumptions of the project relate to price, quantities
 
that can be sold and costs of producing potatoes and onions. If these
 
targets can not be reached then the project must be able to replace these
 
products with other products almost as remunerative.
 

MARD and MDS are very tightly linked. If 14)S were to be unable to
 
deliver water in Zone 4A then MARD work In 4A would not take place. This
 
would eliminate the benefits and the costs WARD has in Zone 4A.
 
Similarly, ifMARD were cancelled there would still be benefits from MDS, 
namely the basic increases in income of the new settlers into Zone 4A 
because of the more assured supply of water. However, If MDS only 
delivers increased water and there is no increase in extension services 
to the people then its IRR alone is a negative 0.3%. Ifwe assume that 
the government could have delivered 20 percent of the MARD type benefits 
to the people in Zone 4A even without MARP, then the MDS IRR becomes a 
real 3.8 percent. This is an acceptable level of real returns. 

MARD, could have an IRR of 20.7 percent operating only in Zones
 
1,2,3 and 5. However, this excludes the significant social returns which
 
the project expects to achieve in Zone 4A, and the importance to the 
project and the entire Mahaweli area of the innovative programs to be 
attempted in Zone 4A. These programs, ifsuccessful, will be replicated 
elsewhere.
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FOOT NOTES
 

1 See Tissa de Soyza, The Economic and Marketing Environment in the
 
Rice and Subsidiary Foodcrops Sector, 1985, for a summary of why the
 
world rice markets are essentially closed to Sri Lanka for the
 
foreseeable future.
 

2 This analysis is taken largely from Rice Supply, Demand and Self
 
Sufficiency by Seneca Abeyratne, 4/86.
 

3 The still unsettled part of the System B's Left Bank has 10,000 ha.,

System B's Right Bank has 17,000 ha. and the unsettled part of System C
 
has 11,000 ha..
 

4 In making assumptions concerning yields and costs of production,

members of the Diversified Agricultural Research Project (DARP) team in
 
Kandy provided very useful "ground truth" contributions.
 

5 For more information on the comparative economics of animal versus
 
tractor draft power, see Ryan, Abeyratne and Farrington, Animal Draft
 
The Economics of Revival, Colombo: ARTI, 1981.
 

6 Excluding the very high, but complex and costly, production of
 
potatoes and onions, the average return per 0.25 acre, as derived from
 
the annex tables, rises from Rs.824 initially to Rs.l,345 at the end of
 
the project. It is likely that actual homestead returns would be less.
 

7 See the following for more detail: Government of Sri Lanka, Ministry

of Rural Industrial Development, Livestock Development Policy, Colombo,

October 1984, and World Bank, Sri Lanka Dairy Devel.,ment II Staff
 
Appraisal Report, Washington, May 1985.
 

8 For example a rice straw and urea, grass hay and molasses feed mix
 
is estimated to be producible at a cost less than one half the value of
 
the extra milk produced at a 4 liter per cow per day production level.
 

9 The target population is the number of farmers in the zone times the
 
proportion of the farmers that the project feels it is likely to be able
 
to help. In the case of Zones 1,2,3 and 5 this is 50 percent of the
 
total farmers, and in Zone 4A it is 70 percent All assumptions are
 
tested in the next section of the analysis.
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C. FINANCIAL ANALYSIS
 

The financial plan for this project is presented inSection III.
 
AID will be financing the technical assistance, all of the associated
 
commodities, 72 percent of the training, and both evaluations carried out
 
under the project. About 74 percent of the construction costs of the
 
tertiary irrf~ation system, drainage and flood plain measures, and roads
 
will be financed by AID. The GSL will fund the balance of technical
 
assistance, commodities, training and construction of the tertiary

system, drainage and roads. Inaddition, the GSL will fund all of the
 
land clearing, on-farm development, social and administrative
 
infrastructure, project buildings and facilities, engineering and
 
administrative costs, and the settlement assistance costs.
 

This project is providing the infrasture for 5,800 hectares of gross

irrigated area and new settlement for 4,512 farm families in Zone 4A of
 
System B. Based on experience in Zones 1 and 5, recurrent expenses

related to irrigated O&M, agricultural extension, road and building

maintenance, and general administrative expenses can be expected to total

about Rs 3,2S0 per farm family. Applying these costs to Zone 4A 
indicates that the recurrent costs of the MA program in that zone can be 
expected to total Rs 15,000,000 per year in 1987 prices. Since Zone 4A
will be funded out of the total MEA budget for System B, the financial 
analysis for this project consists of determining the financial soundness 
of the overall System B program.
 

MEA budgets are divided into operations, maintenance, and capital
 
expenses, but not by type of activity. It was therefore not possible to
 
obtain accurate estimates of the costs of water management and extension
 
in the time available to the design team. A summary of the 1987 WEA

budget is presented in Table 12. Since Zones 1 and 5 are the only ones
 
that are fully functioning at this time, these are the costs that are
 
most indicative of what the entire System B requirements will be when it
 
is fully developed.
 

The largest line item isOperations, which includes all salaries,
 
transport costs, utilities, and office expenses. There is no breakdown

of these costs by activity (water management, extension, community

services, etc.). However, the staffing pattern presented inTable 13
 
provides a general indication of how operation costs might be allocated.
 

To determine the cost of irrigation operation and maintenance (O&M),

it is assumed that one-third of the operation costs for Zones 1 and 5 are 
for activities related to water management. The other two-thirds are

assumed to be related to agriculture, land use, community development,
and overall administration. This is somewhat in line with
 
professional-level staffing patterns and the allocation of vehicles,

drivers, mechanics, and security personnel. Thus, in 1987, the costs of

irrigation O&rM for Zones 1 and 5 can be estimated to be about Rs 14 
million which, when divided by the 11,500 hectares of irrigated land in
these two zones, amounts to about Rs.l,200 per hectare. For the 23,600
hectares of irrigable land inSystem B, left bank, the total cost of
 
irrigation O&M would be Rs.28.3 million. It should be noted that these
 
costs do not include equipment depreciation.
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The key recurrent cost issue is whether farmers can pay the full
irrigation O&M costs. The present water user fee has been set at Rs 500
 
per hectare. Since farmers do not start paying this fee until five years

after they have been settled, there is not yet any evidence of how it

will work inSystem B. However, assuming 100 percent collections, user

fees would generate Rs 11.8 for irrigation O&M on System B, left bank.
 
The remaining Rs 16.5 million would be covered by the GSL through the

MASL budget. This gap can be reduced by either reducing O&M costs,

increasing the user fee or both. Preliminary estimates indicate that the
 
changes in the O&M system proposed by MARD and CH2M Hill will increase

the availability of water to the level necessary when the right bank is
 
fully developed but will not reduce the staff required to operate and

maintain the system. 
However some savings in the contract maintenance of
 
D canals will be possible by increasing the involvement of farmer

organizations in this task. 
The exact amount of savings will be
 
determined during the implementation of the Water Management component of
 
the MARD project.
 

TABLE 12
 
SYSTEM B RBCURRENT BUDGET - 1987
 

(Rs.million)
 

Zones Zones Project Total 
1 &5 2 & 3 Office 

Operations 12.0 9.9
6.4 28.3
 

Maintenance (14.0) (0.4) (0.9) (15.3)
 

Roads 0.8 0.1 - 0.9
 
Irrigation 10.1 ­0.1 10.2

Buildings 0.2 0.2 
 0.6 1.0
 
Settler services 0.2 - 0.2 0.4
 
Farms & agriculture 2.7 ­- 2.8
 

TOTAL 26.0 
 6.8 10.8 43.6
 

SOURCE: MASL, System B 1987 Budget, 1/31/87
 

Raising user fees comes down to a question of Government policy.

Since most of the recently settled farmers have limited resources, they

would find it difficult in the early years to pay the full costs of 
irrigation O&M. However, the budgets inAnnex G indicate a net income of

about Rs.18,000 from two paddy crops. 
This is at least Rs.l0,000 more
 
than selectees would have earned prior to coming to System B. The

objectives for the Left Bank of System B, therefore, should be for
 
settlers to pay at least Rs.1,200 per hectare after they have becomeestablished on their new lands, i.e., by the fourth year after they have 
arrived.
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Thus far, financing irrigation O&M has not been a problem for the
 
Mahaweli Scheme, since it is the highest priority development program in
 
the country. Even during this period of budgetary constraints due to
 
increasing defense outlays, the Mahaweli operating budget has not been
 
cut. The capital budget will be reduced by 40 percent in 1988, but this
 
will be accomodated by rescheduling investment expenditures most of ,which
 
apparently would have been delayed in any event. This situation,
 
however, cannot be expected to continue indefinitely. As priorities
 
change, the Mahaweli Scheme ingeneral, and System B in particular, will
 
have to compete with other development programs for limited GSL funds.
 
Ifthe operation and maintenance of the irrigation system can be fully
 
financed by the benefitting farmers, the chances of the system
 
deteriorating and needing to be reconstructed will be greatly reduced.
 

TABLE 13 

SYSTEM B PERSONNEL - 1987 

General (546)
 

Resident Project Manager (RPM) 1 
DRPM .1 
Block Managers 6 
Unit Managers 53 
Clerical &other support staff 126 
Office of Administration 9 
Accounting Division 13 
Supplies Division 47 
Secur.ty Division 92 
Transport Division, incl. drivers 168 
Machanical maintenance 24 
Medical staff 6
 

Water Management (116) 

DRPM - Water Management 1 
Engineers (incl. trainees) 14 
Engineer Assistants 12
 
Technical Officers 29
 
Dralightsmen 9 
Electrician 6
 
Irrigation laborors 45 

Agriculture, Forestry, & Lands (100)
 

DRPM (Agriculture) 1 
Agriculture Officers 10 
Field Assistants 53 
Marketing Officers 6 
Lands Officers 12
 
Lands laborors 8 
Forests & Environment 10 

Community Services 16 

TOTAL 778 

SOURCE: MEA, 1987 System B Staffing Pattern, 4/87.
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An equally critical issue concerns the recurrent costs associated
 
with agricultural extension, road maintenance, sodial services, and
 
overall administration. The total System H recurrent budget for 1987 is
 
Rs.112.5 million. If System B, Left Bank costs eventually rise to this
 
level, these two systems alone will have recurrent costs equal to one
 
half of the existing Department of Agriculture current budget. It is
 
unrealistic to expect that this level of expenditure can be sustained
 
over the long run. For this reason, a key objective of the MARD project

should be to assure that whatever agricultural support services 
(research, extension, marketing) are initiated or strengthened, they be
 
designed to gradually reduce the recurrent costs of the overall MEA
 
program in System B. This, of course, is part of a much broader fiscal
 
policy issue that isbeyond the scope of this project. Itmakes little
 
sense for donors to keep financing projects if these projects generate

steadily increasing recurrent costs that the GSL cannot possibly sustain.
 

B. 	Actions to be Taken
 

The actions to be taken in the context of MARD and MDS to address
 
the recurrent cost issue are the following:
 

a. 	Under MARD, the Water Management Component will be 
strengthening farmer organizations to improve water management 
at the farmer level and to assume more responsibility for the 
maintenance of D canals A preliminary end-of-project target
for this activity will be to reduce the maintenance costs of D
 
canal 0 & M by 25 percent. This target will be subject to
 
revision during the first year of the project based on a better
 
understanding of which maintenance activities can be assumed by
 
farmer organizations and what the cost savings would be.
 

b. 	Early ir -he MDS project, MEA will provide USAID with a report
 
on user tee collections inZonec 1 and 5. The report will
 
explain shortfalls in collections and indicate what steps are
 
being taken to increase collections to 100 percent in these two
 
zones, and when this target is likely to be achieved.
 

c. 	MEA will prepare a detailed irrigation 0 & M budget for the
 
Left Bank of System B broken-out by type of activity (gate

repairs, dredging, etc.) and type of canal. This budget will
 
be completed by June of 1988 and will be used as the basis for
 
discussions on how the gap between 0 & M costs and user fee
 
collections can be reduced.
 

b. 	Under the MDS project, HASL and USAID will jointly manage a
 
study of MEA recurrent costs. The study will analyze the
 
following costs: administration at the System, Block, and Unit
 
levels; water management; agricultural extension; community
 
development; social services; and the maintenance of social and
 
public infrastructure, including roads. The objectives of the
 
study, which should be carried out by a specialist inpublic

finance, will be to: 1) identity and classify all MEA costs at
 
the System level; 2) recommend measures to reduce costs; 3)

recommend ways of increasing beneficiary contributions, and 4)
 
explore issues related to the cransfer of responsibilities from
 
MEA to line ministries.
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D. Social Soundness Analysis:
 

1. Settlement Issues
 

a. Types of Settlers
 

Under the Accelerated Mahaweli Program
(AW), families settled so far can be grouped into three 
separate categories: prior residents, evacuees and electorate
 
selectees. Prior residents are those who lived in the areas
which have now been incorporated into the Mahaweli
settlements. Evacuees are those who were forced to leave the
Mahaweli construction sites, such as headworks, canals and

roads. Electorate selectees are those selected from among

landless applicants 
 for land who live outside the Mahaweli
 
areas.
 

Prior residents vary considerably ineconomic status,

some having controlled some land or having other assets, othershaving been landless laborers; many were "encroachers" on
public land, having no legal or traditional claim to it. Prior
residents all start as Mahaweli settlers with the same amount

of irrigated land, 
 but they vary in the other resources which
enable them to exploit their new situation. In contrast to

prior residents who remain in familiar settings, evacuees have

been involuntarily uprooted from their homes. 
ThugFmoving to
the ahaweli settlement places them in a setting quite
different from their prior home, it isa location they have
 
chosen from options available to them. Because of the
 
compensation they received for their lost property, some of the

evF "lees come with more monetary resources than other settlers. 

In contrast to other two categories, electorate selectees
 
are virtually all poor, because of the initial screening

criteria. Most come with neither monetary assets nor

familiarity with the new area, putting them at a some

disadvantage compared to the other two types of settlers. 
The
 
project faces a considerable challenge inseeking to benefit
 
the selectee settlers who have very limited resources.

Therefore, innovative approaches to raising farm incomes andliving standards need to be tried to meet their particular
needs. On the positive side, electorate selectees are almost
 
all by definition highly motivated, voluntary settlers who 
accept the hardships of settlement because they Pee a chance toimprove their economic condition; many husbands and wives have 
some high school education. 

With selectee settlers coming from different areas, there
could be some risk of hamlets being composed of people with fewstrong ties and shared social traditions, making it difficult 
to develop social cohesion. To deal with this, the practice

has been established of settling people together from the same 
area, and even the same electorate, as much as possible.
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Though they may be from different villages in an electorate,
there are often prior acquaintances or even relatives among

their fellow settlers..
 

b. Settler Orientation
 

To orient new settlers, the practice is
 
for the Mahaweli authorities to visit the homes of selectees
 
and give general, lecture-type information on the type of
 
subsidies they will receive, the type of farming they will have
 
to do and the environment in which they will live. They
introduce the management organization (MEPA) which will
 
influence much of the their lives in the coming months and 
years. This orientation meeting isparticularly important and
 
has been improved with experience in resettlement. With the
 
changes to be brought about in agricultural technology under
 
this project and the MARD project (i.e., especially the
 
introduction of more diversified cropping systems under
 
irrigation, the controlled use of drainage in irrigation in
 
Zone 4A to permit diversified cropping, etc.), further
 
modifications may be desirable. The orientation could be used
 
to build the expectation that settlers will need to be open

adopting some unfamiliar technologies and organizations, that
 
agriculture will be different than the irrigated farming with
 
which they are familiar. 

C. Settlement Timing
 

Settlers are brought to the land several
months prior to the issuance of irrigation water. As they

arrive they are first shown the homelots which they ther layout
and prepare themselves. A well is dug and a latrine built, 
followed by a semi-permanent house constructed on a mutual 
self-help basis; they are encouraged to prepare the land for 
fruit trees or other homestead crops. Thereafter they are 
shown their farm lots at which time they receive a cash payment
to help them undertake on-farm land preparation for irrigated
farming for the coming season, From the time of arrival to the 
first irrigated harvest, calculated to last 15 months, they are 
provided World Food Program rations. 

Proper implementation of this program of land alienation
 
calls for very close coordination among the settler selection,

settler transferring, land clearing and leveling, and the water 
delivery authorities, that is,among Government Agents, MEA and
 
MECA. Jn the past, this coordination has occasionally broken
 
down and the time schedule for proper settlement greatly

exceeded, in some instances by as much as 18 months. Causes of
 
schedule overruns included construction delays and bad weather,
 
as well as the urgent need to settle evacuees from upstream

construction sites. Such delays imposed hardships on settlers;

though they could not yet begin farming, their WFP rations were
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terminated, and contract labor opportunities exhausted. WFP 
rations were later extended until the time of first harvest. 
Nonetheless, major deviations in schedule can put settlers 
(particularly those in the electorate selectee category) ina
 
very vulnerable position, with insufficient resources to invest 
inagricultural inputs. The danger is that this could start a 
process of impoverishment which only becomes apparent later 
when the settler is forced to lease or mortgage out their 
land. ibis threatens their ability to become economically
viable farmers and can even result in their becoming tenants on 
the land they have been allotted. 

d. Land Tenure
 

Under the AMP, State lands (formerly
called "Crown Lands") lands are "alienated" or transferred to 
settlers under the Land Development Ordinance of 1935 and its 
subsequent amendments. Under the provisions of the Ordinance
 
the settler receives his allotment under a ermiit with the
 
understanding that the settler will develp is and
 
systemtically and reside on the land. once these conditions
 
have been met (and not before three years), the settler can
 
become eligible for a grant which enables him to use the land
 
in various ways. The intent of the law is to keep the settler
 
on his land but provision is made, under certain conditions
 
acceptable to the government, for the settler to sell or 
otherwise divest himself of his land. For example, the settler
 
can use his allotment as collateral to a recognized bank, or,

with the permission of the government agent (GA), he can sell
 
it to a person approved by the Government Agent. In general,

the intent of the Ordinance is that land have only one "owner"
 
and that it is difficult to legally subdivide it.
 

A second important objective of the Ordinance is to
 
regulate succession of holdings with land passing to only one 
successor. A grant holder is permitted to nominate one
 
successor. In the absence of a nomination the Ordinance 
provides a schedule which stipulates the order inwhich heirs
 
are designated successors to the land. Normally, the first 
nominee is the surviving spouse, whether wife or husband,
followed by sons and after them uaughters. If there are no 
children then brothers followed by sisters are successors. The 
principle followed is kin proximity starting with the closest
 
relatives and moving to those farther away.
 

Since the Ordinance provides for only one owner, there is
 
no joint ownership by husband and wife. The permit or grant is
 
in the name of only one of them; though the land is for a 
family unit and the lifetime interest of a living spouse in the 
use of the land is recognized, however the surviving spouse
cannot alter the designated successor. In the case of 
electorate settlers, virtually all allotees are males.
 
However, in the case of evacuees and prior residents, it is not
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unusual for the wife, rather than the husband, to qualify as
the allotee. (For evacuees, a woman who owned land in the
evacuated area is eligible for an allotment. For prior
residents, ifa wife had been resident in the System B 
area

prior to 1978 and her husband had not, she would be designated 
as the allottee, not her husband.)
 

Both because of a covenant in an earlier World Bank loan
related to System H, and a legal requirement: in a 1981 
Amendment to the Land Development Ordinance, an allottee's
permit is only changed to a grant after the land development
costs have been repaid. This practically appears to prevent
full land ownership in most cases because of the high cost of
land development. Few allotments in the older System H have
been transferred to grants. This is an issue the USAID Mission
 
has dengnated for further study, discussion, and policy review
 
under this project.
 

2. Ethnic/Minority Distribution
 

Under the Accelerated Mahaweli Program, the GSL

has long been committed to settlement according to national

ethnic ratios. Settlement under the AMP was also not to
 
substantially disturb the ethnic ratios of the existing

population in individual Mahaweli settlement areas. These two
settlement criteria are not always fully compatible, as pointed
out in 1983 in the Social Analysis for Mahaweli Basin 
Development, Phase II (383-0073). Specifically, since the 
systems constructed first were inareas with predominantly
Sinhala populations and the evacuees were primarily from
predominantly Sinhala areas, it has not. been possible to
achieve the national minority representation (26%) on a system
by system basis. Now that development isbeginning to reach
into the furthest downstream areas, which have substantial 
Tamil-speaking populations, the settlement of ethnic minorities

is just beginning. While the data indicates that when Systems

B, A and D completed. the targetted national ratio can be

achieved, itwill not be known for many years whether that

ratio is achieved. 

In the Mahaweli irrigation systems settled prior to

System B, few Tamils and Muslims were settled. In the large

System H, only 869 of a total of approximtely 23,600

allotments went to minority settler families (3.7%). 
A large

portion of System H settlers were prior residents, virtually

all Sinhala, who had first preference for allotments; there
 
were relatively few electorate selectees. And in System C,

where settlement isabout half completed, only 1389 of

approxmately 12,000 settlers (11%) inmid-1986 were minorities,

again because of the predominantly Sinhala p3pulation in the
 
area and the need to resettle mostly Sinhala evacuees from
 
upstream headworks construction; though this isa larger

rl~A'eity percent than System H, it still does not approach the
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percentage of minorities in the national population. System B
 
is the first system where there is expected to be a large

percentage of minority settlers, in part because of t&s number 
of existing Tamils and Muslims already living in the project
 
area who have first priority in being resettled. 

EtL1jic projections for System B are particularly
complicated and sensitive because System B includes both an 
area with a strong Sinhala speaking majority and and an area 
with a strong Tamil-speaking (Muslim and ethnic Tamil)
majority. This can be seen in the population data for the two 
main districts inwhich the system falls: 

Total Percent Percent Percent Percent 
District Population Sinhala Tamil Muslim Other 

Polonnaruwa 262,753 90.88% 2.30% 6.50% 0.32% 

Batticaloa 330,889 3.21% 71.99% 23.97% 0.81% 

The Left Bank of System B is mostly inPolonnaruwa
 
District, except for a large part of Zone 4A. Zone 4A, which
 
will be the focus of considerable expenditure under this 
project, is about one-third in Polonnaruwa District and 
two-thirds in Batticaloa District. The Right Bank of System B 
is in Batticaloa District, except for a very small portion in 
Ampara District.
 

There are no definitive projections on the ethnic ratios 
which will eventually exist in the different zones of the Left
 
Bank of System B. However, the broad picture is fairly well
 
understood, and we can examine the settlement which has
 
occurred to date. The expectation at the time of the approval 
of the Mahaweli Basin Development Phase I project (383-0056)
still holds. (See the Social Analysis in that Prcject Paper.) 
In general it is expected that the Left Bank will have
 
predominantly Sinhala settlers with a substantial.Tamil and
 
Muslim minority, and that the Right Bank will ccnsist of a
 
strong Tamil-speaking majority (ethnic ramils and Muslims),

with a small Sinhala minority. Within the Left Bank, Tamil
 
and Muslim settlers will be found primarily in the areas near
 
or north of the railroad which passes through the system

(Zone 1, Dimbulagala Block; Zones 2, 3, &4A). 

In mid-1986, the GSL made several specific public

commitments about ethnic ratios inMahaweli settlements, that
 
involve System B. These were published inwidely distributed
 
policy papers which were a part of the negotiations for a
 
settlement of the ethnic conflict and the discussions about
 
establishing a system of Provincial Councils. (Refs:

"Statement of His Excellency the President J.R. Jayawardane to 
the Political Parties Conference on January 25, 1986" and 
"Proposals sent to the Government of India by the Government of
 
Sri Lanka based on discussions with the Indian delegation led
 
by Hon. P. Chidambaram, Minister of State, July 9, 1986.") 
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The principles to which the GSL isnow publicly committed
 
include the following:
 

(1) The Mahaweli special areas will be settled according

to the national ethnic proportions in the 1981 Census.
 
Thus, when all planned systems (A,B, C, D, G and H) 
are
settled, the total number of settler families should be
 
distributed approximately according to the following

ethnic proportions: 74% Sinhalese, 18% Tamil (including

both Sri Lankan and Indian Tamils), 7%Muslim and 1% other.
 

(2) The ethnic ratios in the predominantly Tamil-speaking

northeastern districts of Batticaloa and Trincomalee will
 
not substantially be altered or diluted by Mahaweli
 
settlements in those districts.
 

(3) The documents acknowledged a specific "entitlement"
 
of Tamil speaking minorities for 2S,979 allotments in all

Mahaweli systems; these include 12,787 for Sri Lankan
 
Tamils, 7,509 for Muslims, and 5,683 for Indian Tamils.

(Comment: settlement to date is just beginning to meet

this entitlement, since earlier settlements were in areas
 
with predominantly Sinhala population.)
 

(4) Of this entitlement, a total of 14 051 allotments in

Batticaloa District will be given to Ti 
seaking

settlers. (Comment: This entitlement must be met from
 
System B; 
the only Mahaweli areas inBatticaloa District
 are the Right Bank and a large portion of Zone 4A on the
 
Left Bank.)
 

With these specific targets for the Batticaloa parts of
System B, and given the recently renewed foreign donor

commitment to funding construction of the Right Bank, it
 appears realistically possible fcr System B 
as a whole to make
its planned contribution to the minority entitlements for the

Mahaweli. 
Between the parts oi Zone 4A inBatticaloa District

(at least 3500 allotments) and the whole of the Right Bank

(approximately 14,000 allotments), there will be at least

17,500 allotments, of which 14,051 (80%) will be for
 
Tamil-speaking families. (Note: 
 Because of the redesign wrk
planned for Zone 4A and other land use decisions still to b6

made there, the division of land allotments between the

Batticaloa and Polonnaruwa parts of Zone 4A isonly a rough

estimate; there isalso a probability that the number of

allotments in Zone 4A, will change due to the proposed increase
 
in homestead allotmertt size.)
 

Since the GSL commitment to minority settlement focuses
primarily on tIe parts of System B inBatticaloa District with
 
a predominantly Tamil-speaking existing population, estimates
 
are not as firm for the eventual minoiity proportions on the

Left Bank or the parts which fall inPolonnaruwa District. In

the table on the following page, data on the settlement by

ethnic groups up to the end of 1986 ispresented. As
 

77
 



settlement has progressed from the upstream (southern) end of

the Left Bank toward the areas near or north of the railroad,

ithas already gotten into the areas where there is a larger
 

SF1LEMET OF FAMILIES INMAHAWELI SYSTEM B
I 

BY ZONE/BLOCK AND ETHNIC GROUP
 

December 1986
 

ZONE/BLOCK PLANNED TOTAL
 
TAL FAMILIES 

ALLOTHWS SETTLED SINiALA TAMIL MiSLIM 
-a-- --------------------------------------. f ---- "------ - * - am ----- am --

ZONE 1 4901 

Wijayabapur 1597 1597 
 0 0
 
(100%) 

Dammtna 1308 1305 3 0
(09.8%) (02% 

ZONE S 4162
 

Ellewewa 1989 
 1985 0 4 
(99.8%) (0.2%) 

Dimbulagala 2197 1901 281 15 

(86.5%) (12.8%) (0.7%)
 

ZONE 2 5056
 

Sevarpitiya 1836 
 1337 387 112
 
(72.8%) (21.1%) (6.1%)
 

Senapura 993 514 66 413
 
(51.8%) (6.6%) (41.6%)
 

ZONE 3: 2419 0 
 - - 0 

ZONE 4A: 6439 0 ­ - 0 

- - - --- , - a- - - ­ - - ,- -- a- ft--"--------- f-t--

TOTALS 22977 9920 
 8639 737 544 
(87.1%) (7.4%) (5.5%) 

*Based on a report prepared by the System B Project Control
 
Officer, Mahaweli Economic Agency, October 1986. 
Since there was
 
little further settlement in 1986 after the preparation of this
 
report, it represents the settlement position at the end of 1986.
**Thcre isa minor unresolved inconsistency between the data on
 
planned allotments and families already settled in Zone 5,

possiblybecause of a recent change in the zone boundary for
 
administrative purposes.
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existing minority population who have first priority for allotments
 
as Mahaweli settlers. 
By the end of 1986, of the 9920 families
 
settled on the Left Bank, 7.4% 
 were Tamil and 5.5% were Muslim.
 
Virtually all were in Zone 2 and in the Dimbulagala block of
 
Zone S.
 

Remaining settlement on the Left Bank will be focused 
on Zones 2, 3,&4A. Zones 2 & 3 have existing minority
populations to be resettled. Though Zone 4A has only a small
 
existing population, a part of the commitment to Tamil-speaking

settler allotments for Batticaloa District must be met there.
 

Based on the actual settlement to date and
 
zone-by-zone projections for allotments remaining to be settled,

USAID estimates that the total proportion of allotments to
 
Tamil-speaking minorities (both Tamil and Muslim) for the Left Bank
will fall in the range of 18% to 25%. It is important to repeat
that the GSL has not made a commitment to a specific percentage on 
the Left Bank, but that this projection isa consequence of the

well established practice of giving priority to resettling existing

residents and the comitment to predominantly Tamil settlement of
 
selectees in the Batticaloa portion of the system (which includes
 
much of Zone 4A). The major reason for such a wide range in the
 
projection isthe uncertainty about the number of Tamil-speaking

allotments for Batticaloa District which will met inZone 4A, which
 
could be as few as 2200 or as much as 4000.
 

Regarding the larger question ethnic ratios in the

whole AMP, it is much more difficult to predict when and if the
 
full minority entitlement of allotments can &. met. Meeting them
 
depends on the completion of both the Right Bank of System B,

which seems highly probable, and the construction of System D in

Polonnarua and Trincomalee District and on System A inTrincomalee
 
District. Though there isa strong possibility of constructing

System A with Soviet funding, there is no known donor interest in
 
System D. Inany case, construction of all remaining settlements
 
will not be completed for a number of years.
 

3. Gender Analysis
 

Women have traditionally played a wide

and act've role in the farm household. Inaddition, to their
 
respon.ibility for the children, the cooking and the household
 
itself, they are involved with homestead activities, particularly

gardening and looking after the family's farm animals. 
Sri Lankan
 
women have also traditionally been involved wit.) most stages of

paddy production, as well as taking food and water when men are
 
working in the fields. As onc woman remarked during a ficld visit,

"We do everything but the ploughing (or other heavy work)." 
Many

settler woman seem to be actively involved with thesi husbands in
 
decisions about farming and family finances, Some studies have

also identified a small perc:entage of women who are the primary 
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managers for their farm, even when the husband is living. When
 
this does happen, there seems to be no cultural bar to their active
 
participation in cultivation meetings or turnout organizations. As
 
most of the women of electorate settler families have some high

school education, they are generally articulate and not hesitant in
 
expressing themselves.
 

With the increased emphasis on diversified cropping

and new technologies, it is uncertain what cultural divisions of
 
labor by gender will occur for non-rice crops. It is also not so
 
clear what will be the effect of different ethnic traditions
 
related to gender. This isan issue which may be of importance in
 
areas like Zone 4A, where a large number of minority settlers are
 
expected and where some of the more intense efforts at crop

diversification will be made under the MARD project.
 

Because of women's usually important role in making
 
use of homestead resources, the issue of its size is closely
 
related to women's capacity to produce for the farm family. 1'.ring

field investigations, members of farm families -- both men and
 
women -- usually said they felt the homestead size of .2 ha was too
 
small. They felt this was not enough area to undertake the various
 
activities (homestead gardening, livestock rearing, well and
 
latrine facilities) that they are encouraged to do. Under the
 
redesign of the irrigation system and settlement pattern in
 
Zone 4A, a larger homestead size of 0.4 ha. is expected. It is
 
common among Sinhala women in some parts of the country to be 
involved in homestead gardening, and this isoften found in
 
Mahaweli settlements. Though there isoften shared decision making

and shared labor among husband, wife, and children, in a majority

of families the primary responsibility lies with the wife for the
 
household garden.
 

Under the MARD project, there will be an effort to
 
help settlers maximize the use and return from their
 
resources--including the homestead plot. It clearly will not be
 
the major source of income for the family, but ithas the potential

for making a difference inliving standards for a family. It is 
not usually used to its potential to supplement family food and
 
income.
 

There are a couple gender issues related to land
 
tenure, particularly for electorate settlers. Under the Land
 
Development Ordinanc,;, there isno joint "ownership" of husband and
 
wife, leaving the untitled spouse no secure rights in the land.
 
Among evacuees and prior residents, perhaps one-fourth of the
 
allotments are in the name of women. Among the electorate
 
selectees, however, virtually all permits are in the husbands
 
name. Though the continuing right of a surviving spouse to use the
 
land is recognized, having the allotment only in the name of the 
husband has the important practical effect of making the wife
 
ineligible for bank loans, say for starting a business. (Bank
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loans are made only to the permit or grant holcer.) Furthermore,

though there is traditionally equal treatment of sons and daughters

inland inheritance inSinhala society, the restriction of legal

subdivision of the land and the preferences for sons in the default
 
succession priorities in the Ordinance has created a degree male
 
bias in succession inMahaweli and other settlement schemes.
 

4. The "Second Generation" Problem
 

InSri Lankan settlement schemes (which

have a 40 year history) there isa perennial "second generation

problem'. That is,minimal sufficient land isdistributed for a
 
nuclear family. However, when the children come of age, only one
 
can (legally) inherit the land, and there is usually no further
 
land available for allotment in the same scheme. The second
 
generation problem then is,hqw will the children who do not
 
inherit land support themselves? One option isthat extra-legal

subdivision (i.e., non-registered) of the irrigated fields and
 
household plot may occur. Another is to seek employment outside
 
the area. The Mahaweli Authority plans to hlp develop the
 
non-farm dimensions of the system economy to provide employment for
 
the second generation; this effort will be assisted under the USAID
 
REDS (Rural Enterprise Development Sector) project planned to be
 
signed in 1988. Relatively, little has been done to date, howver.
 

In System B, the second generation problem may not
 
become as serious as quickly as was tihe case inSystem H, because
 
of the higher expected percentage of electorate settlers.
 
Electorate settlers are usually younger couples with young

children. By contrast, prior residents are of all ages and have
 
children of all ages. The more prior residents that are settled,
 
the sooner the second generation problem becomes serious.
 

S. Security Concerns
 

Eecause of the incidents which occurred 
in 198S, and the resulting reluctance of small contractors to 
coimit their equipment to completing lower level canals during much 
of 1986, it is important to continue to monitor possible security
ipacts on project implementation. At this point the Mission
 
assessment is that implementation is feasible. The impasse with
 
the small conv'ractors seem to have been resolved and sctlement is
 
back on track. Settlers have not evacuated, except for several
 
very localized short-term evacuations inApril 1985. Nahaweli
 
staff and Aralaganwila Research Station staff are inplace, and
 
foreign contractors and their local staff have continued to be able
 
to work. Mission staff generally keep close touch with the
 
security situation if travelling in the extreme northeast of the
 
Left Bank, but travel routinely to other parts of the system.
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E. ENVIRWMENAL ANALYSIS SRvRY 

Annex H presents the Environmental Analysis for MARD and MDS, 
completed by E.R. Loken, Mission Environmental Officer, dated May 28,
1987. The analysis certifies that the potential environmental 
consequences of both projects have been properly assessed and
 
mitigated, to an acceptable extent, in accordance with the 
requirements of AID Environmental Regulations (22 CFR 216). 

The analysis documents substantial improvements From the GSL in 
addressing previously identified environmental degradation resulting
 
from rapidly bringing jungle and forest land under cultivation. The
 
analysis presents an update of the amended Environmental Assessment
 
(HA) and Action Plan and has determined that satisfactory progress has 
been made by the GSL in implementing the plan. The sole Covenant 
required by the analysis will be to establish fuelwood lots, to 
prepare for the greatly increased demand for firewood from Mahaweli 
settlers. The fueiiwod lots would help preserve the forest watershed 
and natural cover in the areas of Mahaweli restricted from settlement 
or cultivation. A covenant to this effect is included under the MARD 
Project.
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HPuRo 
1. ANPAC WAS CONVENED TO REVIEW SUBJECT PIDS ON 'FRIDAY,

2/13/197 ITE ANE/PD DIRECTOR 
 PETER LOOM CHAIRING;-."'-" CAREPRESF.TATIVIS OF TE FOLLOING AID/W OFFICES (LI! DATEATiNDD: 
AN!/PD/SA, ANE/PD/PE, ANE/SA, ANE/TR/ARD, A" . TAKEN

ANZ/DP, S?/AGR AND GC/ANE. USAID WAS REPRESENTED BY

DEPUTY DIrICTC. GARY NELSON. 
 pt STA. i 

..
" SUM!MPR. OF ANPAC ACTION: 
 ANPAC APPROVED MISSION 
N AN
 

INITIALS
.LOUESl TO PROCEED WITH PP DEVELOPMENT AND AUTHORIZED 
R1D1
rLGATION OF PHOJECT APPROVAL TO THE FIELD. 
THE
POINTS DISCUSSED BiLOW CONSTITUTI SUMMARY OF DISCUSSION 
.ANDGUIDANCE TO THE MISSION ,ITH REGARD TO ISSUES
'DISCUSSED AT ANPAC. 
 ANPAC ALSO REQUESTS TEAT MISSION

lCONSIDIx SEARING WITH AID/W AT AN APPROPRIATE TIME, FOR
INFORMATIONAL PURPOSES ONLY, THE PP ECONOMIC ANALYSISAND .UPDATE OF THE MAHAWELI ENVIRONMENTAL ASSESSMENT. 
END SUMMARY.
 

3. ISSUIS DISCUSSED: 

A. PROJECT LIN&AGES TO POLICY PERFORMANCE- SOME ANPAC
M'Mj±RS LjPRFSS'D CONCERN THAT MDS WAS INTENDED TO CARRY
FUIL WEIGHI 01 POLICY LEVERAGE FOR THE TWO PROJECTS, YET
MDS PACD rILL IE REACHID THREE YEARS BEFORE MARD PACD.
P.ISSIn' h';P EXPLAINED THAT OTHER POLICY MECHANISMS, MOST'OT.LY zDS PEOJECT, cE1OUID IN PLACL -WELL BE'ORE MDSPAC;" ANL CUL ALTF CARRY wITHBE TO ON POLICY VOR&
INITI.TIZV t'DER t.DS, WHICH IS StEN AS DOOR-OPENER.
DIS_-UeSjM-NT U.DJ'h POLICY CONDITIONALITY WAS SEEN AS
MOR APPECPRIAT' FOzt H.;DS THAN MDS, WILLFOR WHICh BEDISz'R -D !t.OU! 'AR PROCLDURLS LINkFD TO PROGRESS IN 
CO"NSTAUUTIC1t OF IRiIGATION CANALS AND RELATEDINIiASThuC;bUP.±. EOVW1VI.R, AIVPAC UNDERSTANDS THAT ANNUAL
 
IMPL.'_:.TATION PLANS FOR CONSTRUCTION AND POLICY
 
COlONIT Of MDS WILL BE IMPORTANT V.HICLE 'OR 
T.1CCURAOING POLICY )IEFORM. 

U.CLASSIFIJD 
 STATE wba20b/ol 



i 1'h: A!._ATN SPI'CIlI.C o! AGRICULTURE PhODUCTION ANDFAk.,'T!' G OLICIF'S, ANPAC 'NOTED THAT I'LbX, WHICH PLANS 
TO N'OGI.TE AN AG.-IC'LTURki SkCTOR CREDIT WITH GSL IN
1:,EC Oi le, IS PAYPAHED TO *OR& WITH USAID ON
tGNICULTURAL POLICY ISSUES. ANPAC WISHED TO ENCOURAGE
t'AXIMUK POSSIYLE DONOR COORDINATION ON MAHAVELI POLICY.ISSUIES, lZCOGhIZING.THAT IT RAS BEEN SOMEWHAT LIMITED TO 
DATI.
 

3. PR.IVATE SECTOR PARTICIPATION: ANPAC SOUGHT
 
CLAYIIICATION 
 ON MATTER OF PUSLIC VS. PRIVATE ENTITIES 
TO PROVIDk PGRICULTURAL INPUTS AND SUPPORTIXG SERVICES
FOR MAk. qL,SINCE MDS PID DISCUSSES (AMONG OTHER
POLICY AGUtNDA ITXMrS) POSSIFLk RESTRICTIONS VS.
GO-IeNMZNT I.TITILS PROVIDIN(G SUCE SERVICIS, WHILE MARD
PIL INDICATES THAT AT LEAST INITIALLY, IT MAY BE

NECESSARY FOR PUPLIC ENTITIES TO PROVIDE THESE SERVICES
PLCAUST 01' TF.7 RISuS THAT ARE LILELT TO DETER PRIVATE 
" TREPRENEUhS . 

RECOGNIZING THAT PRIVATE-SECTOR ISSUES WILL BEEXTENSIVELY ANALYZED DURING PROJECT DESIGN, AND THAT
THEY WILL BE ADDRESSED IN PROJECT COVEN1NTS"ND/OR---'"
CONDITIONS PRECFDENT, ANPAC STRONGLY RECOMMENDED THATDIALOGUE 'ITH GSL ESTAbLISH POSITION THAT PUkLIC 
ZNTITIES WILL BE SUPPLIERS OF LAST RESORT, THAT THEY NOT
OPERATI AL MONOPOLIES, TEAT ThEY CONTRACT FOR DELIVERY

THROUGh PRIVATI ENTITIES (PhEFERABLY ON A NOK-EXCLUSiVE,
'.ASTS), T3AT TBIY SUPPLY SERVICES AND INPUTS AT MARLET 
PhICIS, AND THAT THEY ]E DESIGNATED FROM THE START AS 
IFPOAARY PULLIC ENTITIES TO BE PRIVATIZED OR SUPERCEDED 
BY PRIVATT OAGANIZATIONS AT THE LARLIIST POSSIBLE DATE. 

C. 
ECONOMIC RETURN FROM MARD AND MDS PROJECTS: ANPAC

OUESTIONED WHETHER MISSION WAS CONFIDENT OF POSITIVE

RETURN ON MAhD AND MDS INVESTMENTS, AND ON PREVIOUS 
'AEARV,"LI INVESTMENTS (WHICH ARE GENERALLY TREATED IN 
PIDS AS SUNL COSTS IN JUSTIFYING ADDITIONAL PROJECTINVESTVENTS), GIVEN POSSIMILITY OF OVIRLY-OPTIMISTIC 
ASSUMPTIONS #.sOUT RATES OF TECHNOLOGICAL INNOVATION,
INCREASES IN AGRICULTURAL PRODUCTIVITY, AND ADOPTION OF
Ir.PROVlD YOLICIES. MISSION REP INDICATED THAT WORLD
BAN-'S MOST nzCENT RECALCULATION O IRRS ON OVERALL AM?AND SPFCIfICALLY ON SYSTEM B YIELDED VERY POSITIVEk 
SULTS, APN! THAT COST Of SECONDARY AND TERTIARY CANALS 
%;OCLL 2.. LO' RELATIVE TO EENiFITS FROM INCREASED RICE 
YILDS LinIVL.D IRO'i DOJLE-CROPPING. SHIFT TO 
hIGHi-VALU! CROPS FUhThERWOULD IMPROVE COST-BENEFIT 

BT.AT IC. 

NN A1N 
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ANPA , ALSO QUESTIONED WHETH.. TEE 'ARMERS COULD BECOME
EC3NOMICALLT VIABLE ON ONE-LECTARE OF IRRIGATED LAND AND
ONI-FALF ACRE OF UPLAND HIOMESTEAD. MEMBIRS NOTED THAT

SHIFT TO NON-RICIe CROPS, COMBINED WITH FULL USE OF 

-IrPIGATD HALF-ACRE HOMESTEAD PLOTS, WOULD PROBABLr
 
. ±QUIRED TO EXCEED SUBSISTENCE LEVEL, AND THAT
 
OBSERVATIONS TO DATE INDICATE THAT HOMESTEAD PLOTS ARE
PRESENTLY SERIOUSLY UNDER-UTILIZED. ANPAC RECOMMENDS

THAT PP ANALYSIS INCLUDE EXAMINATION OF THIS ISSUE.
 

D. CRLDIT REQUIREMENTS: A.NPAC NOTED THAT CREDIT ISSUES

SUCE AS INTEnEST RATES, VIABILITi 0' INFORMAL AND FOR.MAL

CRElDIT ARRANGEMENTS IN REGION, ETC. WOULD BE ANALYZED
 
DURING PROJICT DESIGN. ANPAC U!DERSTOOD THAT AS
 
'
URENTLY PLANNED NO PROJECT RESOURCES WOULD BE USED FOR


.'ROVISION O CREDIT, SINCE PL-48 
LOCAL CURRENCY IS

EXPECTED TO BE AVAILABLE FOR TAIS PUr.POSE. IN THE EVENT
 
THAT THIS CHANGES AND PROJ):CT RESOURCES ARE SLATED FOR
 
CREDIT USE, AID/W %OULD WISE TO REVIEW PORTION OF PP
 
DEALING WITH CREDIT RESOURCES.
 

3. PROGRA,; MORTGAGE: ALTHOUGH TOTAL ,ICHTGAGE EMBODIED

IN NE" 1'T r7-38 PROJECT PORTYOLIO WAS VIEWED BY ANPAC AS

LARGE, IT WAS NOT VIEWED AS NECESSARY OR APPROPRIATE AT

THIS TIME TO RESERVE PROGRAM FUNDS FOR CONTINGENCY OF

SUCCESSFUL SETTLEMENT OF ETHNIC CONFLICT.
 

1. ENVIRONMENT: 
 ANPAC WELCOMED MISSION'S DECISION TO
 

PREPARl AMENDED MAHAWELI ENVIRONMENTAL ASSESSMENT AND
 
ACTION PLAN. PER DISC'JSSIONS BETWEEN ANE/P,/ENV AND
MIS4ION RiPRESLNATIVI'S,
tEIS IS NOT VIEWED AS
 
LARG.-SCALL UNDERTAaING AND WGUID NOT REQUIRE PUBLIC OR
 
INTER-AGENCY REVIE'. 
 PLANNED USE OF TAMS AS CONTRACTOR

UNDIH IVC VOh& ORDER, USE OF DR. SOBCZAi AS PRINCIPAL
 
INVISTIGATOR AND PROPOSED LiVEL Of EY'ORT AS OUTLINED IN

hEF A IS IULLY ACCEITAVL, TO ANE/PD/ENV. ANE/PD/ENV

%ILL EA}'EDITE PROCESSING 01 PIO/T WHEN RECEIVED IN
 
AID/!.
 

IN ORDER TO tLNE'IT YULLY FROM DETAILED MISSION 
*NOW1-DGE OF ENVIRONMENTAL CONDITIONS IN THE PROPOSED
 
PROJiCT AREA, ANE/PD/ENV, STEPHEN F. LINTNER,
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COORLINATOR DLLEGATES 
TO USAID/COLOM2O, 

,n A 

,.IRONI'ENAL 
ION vNTAL OFFICER AUTHORITY TO .
 

IIC LO&EN, FISSION lIf
 
P.OPOStD PROJLCTS
 

SSUE TbI ENVIRONMENTAL CLEA.RANCES 
FO. 

VIRONM1.T.L ASSESSMENT Rl(JUIKLMENT.
JEJ).CT TO TEE 

O&EN SHOULD REVIF.W AMiNDED ENVIRONMtNTAL 

ASSESSikNT AND
 
THE 

CTION PLPN TO DETEP.MINZ TI ,IR COMPLIANCE wiTE 

A£.QUIREVLNTS OF 2;: CFR 216 ANV'ASSURE TEAT 
THEIR
 

INDINGS ARE PROPERLY INTEGRATED INTO PROJECT DESIGN. 


-OPT OF HIS CLEARANCE MEMORANDUM 
AND SUPPORTING
 

.OCUMENTS SHOULD BE IORWARDED 
TO ANE/PD/ENV FOR
 

THIS DELEGATION OF
 
NCLUSION IN AID/W PERMANENT 

FILES. 


.VTROPRITY IS NOT TRANSYERRAELE 
TO ANOTHER INDIVIDUAL
 
TEE 2UREAU ENVIRONMENTAL
i,.ITING IsY


INLESS AUTBORIZID IN 
'OORDINATOP.•
 

I'/w %'OULD APPRECIATE OPPORTUNITY 
TO REVIE4 AMENDED
 

THEIRFOLLOWINGAND ACTION PLANASSESSMFNINTVIRONMENTAL 	 AND BESTEARLIESTAMP OFFERS ONE OF
ZOM.PLETION, AS 	 ASSESSMENT AND AN 
E).AMPLES OF EXTENSIVE 

PRE-PROJECT ACTUAL IMPACTS AGAINSTTO EVALUATE"'r'LLENT OPPORTUNITY 
RECENTGIVEN SIGNIFICANT

-RE-PROJECT PASELINE. 
OF DEVELOPMENTTO IMPACTSIN SENSITIVITY USG 	ROLE ININ,%a(LASI 	 ENHANCEDWITHIN VORLD SANh., AND 	 MAN"'PROJECTS 	 DEVELOPMENT 

REVIEWING ENVIRONMENTAL 
ASPECTS OF 

PROJECTS, TIMELY REVIEW 
OF MARAWELI 	INFORMATION 

WOULD BE
 

TEE LARGER ISSUE.
 
MOST HILPYUL TO PARTIES 

INVOLVED IN 


APPRECIATE MISSION'S 
COOPERATION.
 

SOME ANPAC MEMBERS WERE
 PD AND S YUNDS: 
G. ADQUACY OF 
OF EFFORT AND TIIr.ERAME 

CONTAINED
 
CONCIRP-D THAT LEVL T TEAM MIGHT It
 

JOINT PROJECT D-VILOPMEN
IN PIO/T lo 
SINCE DAI IS CURRENTLY 

DY;VELOPING BUDGET
 
INADEQUATZ. 

AND P OPOSAL, ANPAC TOOb 

NO POSITION ON THIS ISSUE.
 

ANPAC DISCUSSED POSSIBLE
 
CONTRACTING MECHANISMS:
P. 

CONTRACTING MECHANISMS 
YOR MARD PROJECT, INCLUDING
 

OPPORTUNITIES FOR GRAY 
AMENDMENT ENTITIES AND
 

1 ANY, FOR TITLE III INSTITUTIONS.
ROLE, IAPPROPRIATE 

MISSION SHOULD ADDRESS 
TEIS QUESTION IN PP.
 

&NPAC REQUESTED THAT 
MARD PP
 

WOMEN IN DEVELOPMENT:
I. 
(AND, IF APPROPRIATE, 

POLICY COMPONENT OF 
MDS PP)
 

IMPLICATIONS OF CROP 
DIVERSIFICATION.
 

INCLUDE ANALYSIS 
OF 


TEE MISSION ShOULD 
CONSIDER QUOTE BUY-INS 

END QUTE
 
-S	 RELEVANT TO
 J. Z
NEY
FARDTO Ck"TiALLY FUNDEL 

pROJECTS wHICH MAY 
BE 


A ,ITIONAL GUIDANCE 
CONTAINED IN A
 

OTE-R GUIDANCE: 

EMOAND. wHICE WER1 

NOT DISCUSSED IN
4. 

NU ti. O AID/, 


ANPAC VAS CARRIED 
TO FIELD 1- .NE/PD BACbSTOP PAMELA
 

BT
 

NNNN
 

STATE O(Sgbwb/02
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3AtD'IN, ON TDY. PACbAGE INCLUDES MEMO DESCRIIING THREE
 
ST/AGR P.ROJECTS RELEVANT TO MARD AND rDS FOR MISSION'S
 
CONSIDERATION OF POSSIbLE COLLAPORATION OR BUT-INS, IF
 
APPAOP.RIATf. SOME OF THE POINTS ARE CITED BELOW:
 

to%Rk.£n1'NCE TO TEL CROP DIVERSIFICATION ACTION PLAN 

NOT BEEN INCLUDED. ARE RESOURCES UNDER THE TITLE I
 
Fv.a.,RAM ADEQUATE TOR TEE MISSION TO USE AS LEVERAGE IN
 
ENUOURAGING DEVELOPMENT AND IMPLEMENTATION OF THE ACTION
 

PLAN? TO THE EITENT THAT A PLAN IS TO BE IMPLEMENTED,
 
IT MAT BE USEFUL TO REFER TO THIS IN THE MARD PP SINCE
 
IT WILL hAVI A DIRECT 1EARING 	 ON THE PROJECT. 

(;) 16k P.M. OF SH3RT-T.Rth, TRAINING SEEMS INADEQUATE
 
70 AN -IGST YEAR PhOJ£CT COVERING AS MANY TOPIC AREAS
 
AS MARL.
 

(3) Te MlISION AND GSL MAY WANT TO GIVE EMPHASIS TO
 
LOW-I?4PLT (LOW COSI) AG;RICULTURE TECHNOLOGY IN THE NEAR
 

TEk. AS TFl1 SkTTLEES EAVE s"XTREMELY LIMITED RESOURCES.
 

(4) 	 A CAhEFUL ANALYSIS Of TEE ARALAGANWILA RESEARCH
 
IS TO PLAT A MAJOR ROLE IN
STATION IS ESSENTIAL SINCE IT 

TEE PhOJECT. WEAT IS TEE CAPABILITY 0' THE STATION?
 
WHAT CAN IT DO FOR MARD CONSIDERING DEMANDS
PERSONNEL? 


PUT ON TEE STATION BY OTHER DONORS AND OTHER GOVERNMENT
 
PROGRAMS?
 

IS TO PNOVIDE FARMERS WITH MAR&ET INFORMATION?(5) EO 

ThIS LI'fAAGE IS IMPORTANT AND SHOULD fl LOOLED AT DURING
 

IA.
PP D VILOPM NT. 


(6) P1 SEOULD I! hALISTIC ABOUT TAhETS. THE PROJECT 

QUOTE PILOT
bOiS E.V±, DEITITE QUOTI'TRIAL UNQUOTE OR 
IS HEAVILY DEPENDENT ON
UNZ,'CTI C.ARACTERISTICS, AND IT 


MI..A'Vr h.DS YOR ALSIEVIN, FULL IMPACT. THIS 5HOULD BE
 
'GEX, .LNr PitOJECT OBJFCTIVES PRESENTED
CL..I.Y AC.NOSLMY 

ACCO. DI :JC T.
 

(7) PP SHOULD rESCRIPE IN SOME DETAIL HOW THE PROJECT'S
 
SLTTLERS, ESPiCIALLY THEIR AGRICULTURAL
IM.fCTb 0N 


WILL IE MONITORED ANDPHODUCTION AND INCOME, 
IVALUATED. SHULTZ
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Annex B 

q.93326w.e4uiad (1 o 
GIMCA 1Mnr ajr .MAi nbbland Revenue Building (Ifth Floor) 

M. "LA,. ̂ ""Wt . 00. S"T. oema L 
DEPARTMENT OF EXTERNAL RESOURCES 

Minlstry of Finance and Planning 
. Gu. siQUbq . 
P.O. lox 277. Colombo 2 

July, 1987.
kie Gary Nelson,
Actinb Director
 

Mra
. OFFICIAL FILE COPY
 
Mahaweli Downstream Support (NDS)
 

On behalf of the Government of Sri Lanka, we wish to
make a formal request for USa.ID assistance for implementing a
ahaweli Downstream 6upport Development Project. This projectOFFICE ACT INFO S desi6ned to complement the proposed US.&ID assisted MahaweliDIR 6riculture & Rural Development (M&RD) Project. 
DO

RLA The MDS Project will finance construction w.ich completes
HSG. h1e 
tertiary irrigation and settlement infrastructu,e in Zone
PRr, 
 A/and to the extent possibleseek to provide essential
EXO 
 acilities elsewhere on the Left Banic of System B.
CTR The develop­ent goal of this project is to obtain the maximum possiblePRJ onomic benefits from the land and water resources available 
AGR 
 o settler families on the Left Bank of System B. 
The infra-
HPHR •tructure 

*ENG 

to be constructed in Zone 4A will include the
ertiary irri6ation system; the clearing and development of
 
p..i'----irrigated 
 plots; market and hamlet roads; settlement areas;
and social and administrative infrastructure.
 
ACT.TAKEN Whilst the total cost of this project is yet to be
 
L STA. _finalized UBAID Assistance in a sum of US$

NAN 5.1 Million is 
NANij -.. 

requested initially for the implementation of this project.
 

We shall be grateful if you would obtain the formal
concurrence of your authorities for the initial USAID support
requested for the project.
 

Yours sincerely,
 

REFERENCE O.IA 4 
DA T'EREC EIVE DI ..1 A.1 7 
ACTIOn..:.........S...... 

(M.A. ?ohamed)

Director of Dcternal Resources
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ANNEX C
 

14DS LOGICAL FRAIWWORK 

Quantifiable Indicators Assumptions
 

Goal to which this project 1. Increased agricultural productioncontributes: 1. 	 The agronomic and water management techri.lcgies are
available to grow diversified crops in Zone 4A. 

?Mximize the economic returns to 
 2. 	 Increased farmer incomes
the land and water resources on 

2. Domestic and/or export markets will be available for 
the crops that can be grown in Zone 4A..the left bank of System B.
 

3. Increased non-farm incomes 
 3.The recurrent costs of operating and maintaining the
 
irrigation system will be fully met by the beneficiaries
 
of the GSL.
 

Purpose 
 End of Project Status
 
1. Tertiary irrigation system 1. 	 a) 143 km of D c&nals 1. 	 Proper coordination between NECA and MUD,to assure

b) 311 km of F canals adequate and timely surveys. 
2. Drainage system Z. 	a) 415 km of turnout drains 2. Coordination between MECA and NEA to assure that allb) 370 km of farm drains infrastructure functions properly.
3. Road network 
 3.a) 54.5 km of market roads 3.Proper supervision of contractors by MECA.
 

b) 207 km of hamlet roads
 

4.Adequate and timely funding by GSL of non-AID funded
portion of the construction. 
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ANNEX C
 

?S LOGICAL FRAMEWORK 

Quantifiable Indicators 	 Assumptions
 

4. Land clearing and on-farm 4. a) 5,768 ha of land-cleared
 
development of irrigated land b)	4,516 ha of developed irrigated
 

farm plots
 

5. Village and hamlets S. a) 2 area centers all with 
b) 2 village centers electricity,
c) 15 hamlets plumbing, 

sewerage, and 
public buildings 

Inputs: See Annex B, Detailed Budget Tables. 
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Annex D
 

Table 1. DETAILED COST ESTIMATE
 
(Construction &.Settlement)
 

i ITEM. Unit Amount Rate Total 1988 1989 1990 1991 1992
 ............ 
 - ..--­-- RSoH ---- -- a--.. 
-- a- --- ------ m-------------------- ---- ------ m--a------a--m 

CONSTRUCTION
 
A. Tertiary Irrig­

ation Systm

1. Distributary km. 143 
 8.613 81.7 18.19 35.75 27.11 6.61 -

Canals
 

2. Field Channels km. 311 0.194 
 66.3 12.52 24.61 18.66 4.55 ­

3. Village Tanks 
(a) Existing Tanks No. 8 1.5 12.0 2.49 4.89 3.71 0.96 ­

(b) New Tafks Not 
 7 3.9 27.3 5.66 11.13 8.44 2.96 -

M----

BASE COST 
 187.3 38.86 76.38 57;93 14.12 6.06
 
$6,572 $1,364 $2,680 $2,633 $496 $6
 

.---------
 m. -- ­- - - a-----------------------------a - a- ma--
B. Drainage and Flood	 

­

1 Drainage ChanneLr 
(a) Outlet Sum 1 15.0 15.6 - 5.59 6.65 2.76 

Improvement
 

(b) Turnout Drains km. 415 0.65 26.8 - 7.73 9.20 3.82
 

(c) Farm Drains km. 376 0.05 18.5 - • 6.89 8.26 3.46 

(d) Drainage Test Ha 96 6.63 2.57 6.77 
 1.28 6.51 - ­

(e) Flood Plain Sum 1 27.65 27.7 a a 9.22 9.22 9.22aaaaaaaaaaaaaaaaaaaaiaaaaaammaaaaaaaaaaaaaaimaaama i-a-aamaammaai Naa 

BASE COST 
 84.47 0.77 21.50 33.79 19.20 9.22 
$2t964 $27 $754 $1,186 $674 $323 i 

C. Road Network 
1. Market Roads
 

(a) Type 1 km. 27.75 1.25 34.7 5.17 13.91 11.78 3.83 ­

(b) Type 2 km.*36.75 6.94 34.5 5.15 13.85 11.73 3.81 ­

2. Hamlet Roads km. 
 267 0.36 62.1 9.25 24.96 21.16 6.86 ­

3. Access roads ha. 5476 6.601 5.48 6.82 2.26 1.86 6.66 ­
MMmaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa-----a----aaaaaaaaaaaaaaaaaaaaaa---m------

BASE COST 	 136.81 26.38 54.86 46.47 15.16 0.66 
$4,800 $715 $1,925 $1,631 $536 $6 

D. Land Clearing and 

On-Farm Development

1. Jungle Clearing ha. 5768 6.0088 50.76 18.96 22.51 9.34 a a
 

Rough Leveling
 

2. On-Farm Developm ha. 4516.8.0025 .11.29 a 4.21 5.60 2.8 

BASE COST 
 62.05 18.96 26.72 14.34 2.08 6o66 
aamaamaaaaammamaaaaia $2,177 $663 $938 $563 073 $0mammaamamaaammaam 

/.'­

1 

http:km.*36.75


Annex D
 

.Table 2 
DETAILED COST ESTIMATE
 

BUILDINGS --- SOCIAL AND ADMINISTRATIVE INFRASTRUCTURE
 
- ­ -- ----s ------­s sa Mas----s-s-------ea -­ ea se a s s e ss ~ ~ - -a 

j 

*ITEA Unit Amount Rate Total 1988 1989
1 Rs.M. 

1991 1991 
........... 

1' 
.. 

-- -- -- -- --a a - - a aaaas 

School & Teacher 
Housing 
1. Primary School 

Complex 
a) Type 3 No. 18 1.17 21.1 3.92 8.59 6.61 1.94 
b) Qtrs. Gr. 4 No. 54 0.225 12.2 2.26 4.96 3.81 1.12 

No. 18 0.25 4.5 0.84 1.84 1.41 0.41 
2. Jr. Secondary 

School Complex
a) Type 2 9 No. 2 1.33 2.7 0.49 1.08 0.83 0.24 
b) Qtrs. Gr. 4 # No. 
c) Qtrs. Gr. 3 No. 

2 
4 

0.40 
0.23 

0.8 
0.9 

0.15 
0.17 

0.33 
0.37 

0.25 
0.28 

0.07 
0.08 

d) Dormitory No. 8 0.25 2.0 0.37 0.82 0.63 0.18 
3. Sr. Secondary 

School Complex 
a) Type 1C No. 2 5.27 10.54 1.96 4.30 3.31 0.97 
b) Qtrs. Gr. 4 No. 2 0.40 0.80 0.15 0.33 0.25 0.07 
c) Qtrs. Gr. 3 No. 6 0.23 1.35 0.25 0.55 0.42 i.12 
d) Dormitory No. 12 0.25 3.00 0.56 1.22 0.94 0.28 

4. Sr. Secondary 
School Complex 
a) Type 1A No. 1 8.22 8.22 '.S'a 3.35 2.58 0.76 
b) Qtrs. Gr. 4 No. 1 0.40 0.40 0.97 0.16 0.13 0.04 
c) Qtrs. Gr. 3 
d) Dormitory 

No. 
No. 

4 
8. 

0.23 
0.25 

0.90 
2.00 

P,.17 
.37 

0.37 
0.82 

0.28 
0.63 

0.08 
0.18 

Subtotal 71.28 13.28 29.08 22.36 6.56 
$2,50i $466 $1,020 $785 $230 

Health Facilities 
L. Gramodaya Health 

Center cum Qtrs. 
a) Gr. 2 No. 9 0.16 1.46 0.27 0.59 0.46 0.13 

!. Subdivisional 
Health Center No. 2 0.85 1.70 0.32 0.69 0.53 0.16 
a) Qtrs. Gr. 4 No. 2 0.40 0.80 0.15 0.33 0.25 0.07 
b) Qtrs. Gr. 3 No. 2 0.23 0.45 0.08 0.18 0.14 0.04 
c) Qtrs. Gr. 2 No. 4 0.16 0.65 0.12 0.26 '0.20 0.06 

1. Div. Health 
Center 
a) 4 Wd-60 Beds No. 1 5.61 5.61 1.05 2.29 1.76 0.52 
b) Qtrs. Gr. 5 No. 1 0.41 0.41 0.08 0.17 0.13 0.04 
c)*Qtrs. Gr. 4 No. 1 0.40 0.40 0.07 0.16. 0.13 0.04 
d) Otrs. Gr. 3 No. 4 0.23 0.90 0.17 0.37 0.28 0.08 
e) Qtrs. Gr. 2 No. 5 0.16 0.81 0.15 0.33 0.25 0.07 

as ----- - - - - - -ee - s -------sa ass-sasa ess -- - - - - --------­ s s 

Subtotal 13.19 2.46 5.38 4.14 1.21 
$463 $86 $189 $145 $43 
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Table 3 
DETAILED COST ESTIMATE
 

BUILDINGS ---
SOCIAL AND ADMINISTRATIVE INFRASTRUCTURE 

.1 

(CONTINUED) 

ITEM Unit Amount Rate Total.. 1988 1989 1991 1991............. 19
.....- . RS* --.-.----­

--------------------
----------

3. Postal Facilities - --- - --------- - - -­ a---­

1. Post Office 
a) Post Office 
b) Orts. Gr. 3 
c) Qrts. Gr. 2 

2. Sub Post Offite 

No. 
No. 
No. 

1 
1 
1 

1.64 
0.23 
0.16 

1.041 
0.23 
0.16 

0.19 
0.04 
0.03 

0.42 
0.09 
0.07 

0.33 
0.07 
0.05 

0.10 
0.02 
0.01 

-
-

-

cum Quarters 
3. Post Boxes 

No. 
',No. 

4 
15 

0.30 
0.001 

1.20 
0.01 

0.22 
.09 

0.49 
.00 

0.38 
.00 

0.11 
.00 

-
-

-------------------------------------------------------------------------------
Subtotal 2.64 0.49 .-------­

1.08 0.83 ;----­
0.24 

$93 $17 $38: $29 $9 
1. Other Public 

Buildings and 
Facilities 
1. Cooperatives

a) Small Scale 
b) Large Scale 
c) Branch 

No. 
No. 
No. 

15 
4 
1 

0.28 
0.33 
1.19 

4.24 
1.32 
1.19 

0.79. 
0.25 
0.22 

1.73 
0.54 
0.48 

1.33 
0.42 
0.37 

0.39 
0.12 
0.11 

-
-

-
2Police Station
Complex 

3. Agricultural
Training Ctr. 

No. 

No. 

1 

1 

2.70 

0.82 

2.70 

0.82 

0.50 

9.15 

1.10 

0.33 

0.85 

0.26 

0.25 

0.08 -
4. Electricity 

Installations 
and 
Water Supply
-Water Borne Sum 1 10.27 10.27 1.91 4.19 3.22 0.94 

m------- ------- -- -

Subtotal 20.54 3.83 
-----------

8.38 
-

6.44 
-m---­

1.89 -

------- -- c- - -

BASE COST 
-ae------ --- ---

$721 $134 
-­ a---------

107.64 20.05 

$294 
----M ----

43.92 

$226 

33.77 
a --. 

$66 
_ --

990 
-

0.0 
$3,777 
 $704 $1,541 $1,185 $347
 



- -- - - - - - - - -- - - - ------- 

1 

Table 4 Annex D 

DETAILED COST ESTIMATE
 
- - - -- - -mm -a a------

ITEM Unit Amount Rate Total 1988 .1989 1990 1991 


Project Buildings 
1. Unit Management

Centers., 

* 
a) Unit Service 

Centers 
b) Qtrs. Gr. 3 
c) Qtrs. Gr 2 
d) Storeso WFP 
e) Tube Well 

No. 
14o. 
No. 
No% 
No. 

20 
20 
20 
20 
20 

6.25 
0.23 
6.16. 
0.22 
0.06 

4.92 
4.56 
3.24 
4.48 
1.20 

0.92 
0.84 
0.60 
0.83 
0.22 

2.01 
1.84 
1.32 
1.83 
6.49 

1.54 
1.41 
'1.02 
1.41 
0.38 

0.45 
0.41 
0.30 
0.41 
0.11 

-
-
-
-
-

2. Block Management 
Centers 
a) B M Offices 
b) Otrs. Gr. 4 
c) Qtrs. Gr. 3 
d) Qtrs. Gr. 2 
e) Dormitory
f) Stores, Misc 

No. 
No. 
No. 
No'. 
No. 
No. 

2 
10 
12 
16 
2 
2 

0.48 
0.40 
0.23 
0,16 
0.25 
0.22 

0.96 
4.00 
2.70 
2.59 
0.50 
0.45 

0.18. 
0.75 
0.50 
0.48 
0.09 
0.08 

0.39 
1.63 
1.16 
1. 06. 
0.20* 
0.18 

0.30 
1.25 
0.95 
0.81 
0.16 
0.14. 

0.09 
0.37 
6.25 
0.24 
0.05 
0.04 

-

g) Fertilizer 
Stores 

h) WFP Stores 

No. 
No. 
No. 

2 
2 

0.33 
0.22 

0.66 
0.45 

0.12 
0.08 

0.27 
0.18 

0.21 
0.14 

0.06 
0.04 

-
-

i) Electricity
Installation 

j) Water Serv. 
Pipe Borne 

No. 

No. 

2 

2 

'1.14 

2.85 

2.28 

5.70 

0.42 

1.06 

0.93 

2.33 

0.72 

1.79 

0.21 

0.52 -
BASE COST 38.63 7.20 15.76 12.12 3.55 6.0 

$1,355 $252 $553 $425 $125 $ 

Settlement 
Assistance 
L. Initial Costs 

a) Selection,
Orient., Etc. 

b) Transport 
c) Camps
d) Wells 
e) Latrines 

No. 4516 0.0002 
No. 4516 0.0004 
No. 7 0.05 
No. 40 0.02 
No. 40 0.01 

0.90 
1..81 
0.35 
0.89 
0.40 

-
m 
-
-
m 

0.336 
6.673 
0.130 
0.298 
0.149 

0.400 
0.801 
0.155 
0.355 
0.177 

0.166 
0.333 
0.064 
0.147 
0.074 

-

-
-
-

. Assistarce 
a) Housing

Core Grant 
b) Latrines 
c) Wells 
d) Agric. Tools 

No. 4516 0.0018 
No. 4516 0.0004 
No. 4516 0.0028 
No. 4516 0.0004 

7.90 
1.81 

12.42 
1.58 

M 
a 

M 
M 

2.944 3.504 
0.673 6.801 
4.626 5.507 
0.589. 0.701 

1.455 
0.333 
2.286 
0.291 

-

e) Homestead 
Planting No. 4516 0.0002 0.90 M 0.336 0.400 0.166 -

f) Seed No. 4516 0.0005 2.26 
 - 0.841 1.001 .0.416 ­g) Paddy Plot No. 4516 0.0025 11.29 - 4.206. 5.006 2.078 . -

BASE COST " 42.42 0.00 15.801 18.800 7i*809 0.01
 
$1,488 $0 $554 $660
aa a a aa aa a a an 
 a aaa 
 $274 *$1
aa aa a a a a a a aaaaaaaa 
 aa aa a a 
 a a aa a aa 
 aa ia
aaaaaaai
 



IMPLEMENTATION SCHEDULE 
CaLender Year 

Iten 'ResponsibLe 
I Agents 

1987 * 1988 1989 * 1990 * 1991 ' 
1 

1992
1992 

--------- ------ a-------------- a------------ ------------------ --­ a--------- ------­ a----- ----------------------­
. Project DeveLopment

A. Project Paper Authorization 
. Project Agreement Activities 

• 
'AID 
9GIL, AID 

* 
OX 

X 

a 
a 

* 
a 

£ 

a 

U 

It. Pre-ImpLementation Activities 
A. IlntiaL Conditions Precedent 

not 
0. CompLete Surveys 6 Topo Maps

for LUD 
C. Revise Lana Use PLan 

'GSL 
IX 

NRLLD 
I 
'RASL (U/I) 

I 

' 
a 
1 

XX ' 

, 
a 

XXXX' 

, 

I 

, 
, 
a 

, 

, 

a 
a 

a
I 

a 
a 

' 

i 
a 

' 

• 

a 

I1. Technical Assistance Procurement 
A. Prepare RFP 
B. Prepare PIOIT 
C. Advertise in CBD 
D. Review ProposaLs 
E. CaLL for Best Z FinaLs 
F. Interview FinaList 
6. Negotiate 9 Sign Contract 
H. Irrigation Engineer Services 
I. LocaL Engineer Services 

1. CiviL Engineer 
2. Irrigation Engineer 
3. Drainage Engineer 

$AID 
'AID 
*AID 

'AID, ACO 11 
'AID, ACO 
'AID, ACO 
1ACO, TAC 21 
'TAC 
I 

'TAC 
'TAC 
'TAC 

a 
a X 
XX 

a X 

' 

S 

a 
. 

1 
X 
ax 
aX 

, a 

a a 
a 

' , 
, , 
, a 
a 

X -------- ---------------------
Ia a -

X------ ----------- -
X------- ------------

X------- -------------.-------

o 
o 

* 
a 
I 
I 

--

----.--------­

a 
S 

, 

' 

a 
a 

a 

X 
X 

X 

a 

5 

a 

IV. AnnuaL WorkpLans ' 
A. Construction WorkpLan ' 

1. CompLete Surveys & Topo 9NLLD 
- Maps for F ChanneLs lr ' 

for Construction Next Vear 9 
2. Agree on Budgets NASL, AID 
3. Prepare WorkpLan 'MECA, TAC4. Approve WorkpLan $AID 
5. Prepare PIL #AID

B. PoLicy initiative ScheduLe a 
1. DeveLop Long-Range PLan 'NMD, AID 
2. Prepare AnnuaL ScheduLe 'MRD 
3. Approve ScheduLe 'AID 
4. Prepare PIL 'AID 

a 
a 
a 
I X 

a 
' 
a 

a 

9 

a 
a 
a 
a 

X aX 
X 
X 

a 
XX S 

X . 
X 
Xv 

a 
a 
a 
, 
, 

X8 
X4 

a 
, 

X 'X 

X 
X8 

a 
a 
, 

a 
,a 

X 
X8 
X 

a 

X 

X9 

a 
a 

' 
a 

X 9 
X0 
X1' 

a 
a 

X ' 

X8 

Xv 

K 

a 
a 

S 

' 
S 

X 9' 
Xv 

a 
* 

X' 

X1 

a 
a 

a 
* 

a 

a 

a 
a 



- -

Item •R@sponsibLe • 198 
 1988 
 • 1989 
 * 1990 1991 
 1992
8 Agents a 
 1 1992
 

V. Construction - - - -
A. Distributory CanaLs ' 


'
1. Make Strip iurvey of 'RLLD 
, , • 
9111111'31 222222 4/8 
 333333 S1
D CanaL Trace I •a I I
2. Make FinaL ALignment and INECA , •' 1111°11 222222Setting Out , 333333 oI 6 •

' ,3. Prepare Design G Tender 
' 

MRECA ' Documents 11111111 2222222'222 3333333'333
I ,I ,
4. Construct D CanaLs 
 'LC 6/
B. Farm DeveLopment , 111111'11111122222242222223333339333333 

1. CLear JungLe 9 Do Rough 

' • , ,ILC 
 ' 111111111LeveLing 1 ' 222222222 * 333333333 ' 
a a 

,
2. FieLd ChanneLs 
' 

• , ' ,9
' ' ,a. Make DetaiLed Surveys ' :MLLD 
 '1111 * 222222b. Prepare F ChanneL Trace 'MECA 

* 333333 ' •'111111' 

' 

2222220and Far% BOP 7/ 333333'
U ,' ' •
 
c. Make FinaL ALignment 'RECA
and Setting Out :
'111111111111:22222222222203333333333330
1 
 1
d. Prepare Design and 1 a •'RECA a
1 0 1111111111 * 2222222222 , 3333333333
Tender Documents ' ,' • , 9 
e. Construct F ChanneLs •
'LC 

, 

' ' 1111111111'111111 •


ILC 
 1 ' 2222222222'222222 
 •
3. FarC ALLotment ' , , , 3333333333'333333 ,a. Stake Out Farm ALLotment'NECA
b. Do FinaL Land CLearing GLC 

'• 111111111 ' 2222222222 ' 3333333333 '' 111111111 G* •c. Do Permanent Land 2222222222 , 3333333333
'MLLD 1,
' Marking a 
I 11111 ' 111 2222 ' 222 3333 ' 333 .
 , I
4. Drainage ChanneLs a a'RECA, TAC ' a. Conduct FieLd TriaLs 

' ' ' •'MECA, TAC 
 XXX XXX
b. Design System 
 I 
 XXXXIXXXXXc. Construct System a 8
'LC 
 ' C. ' ' 111111111FLood ControL Measures ' 222222222 ' 333333333 ' 
'MICA, TAC ' 

' 
'1. Conduct Studies 

' 

' XXX'XXXXXX XXX'X ' •2. Design Measures MECA, TAC ' I ' • ' 3. Construct Measures 

D. Homestead DeveLopment 

'LC 

' 222222222' '333333333' ' 31. Prepare BOP for Homesteads 'MECA 
 ' 111'111111 222'222222 
 333'333333
2. Stake out Homesteads ''MECA ' 1111111111
3. Do Permanent Land Marking '222222222 '333333333 •
'MLLD
E. BrIng In SettLers '111111 
 6222222
'REA 
' 

'333333F. Provide First Water Issue 'REA '1111 ' 2222 ' 3333
' g. SettLement 

' 11111 • 
Centers DeveLopment' 222'2 333333
 

1. Prepare Layout PLans I 11' 2
'MECA 3
'111111011111122222212222223333331333333
2. Open Access Roads 
 'LC
3. Prepare Designs & Tender 'AECA 
1 1111 1 111111122 * 222222222 ' 333333333 ,
'1hh111l1l11222222a222222333333,333333 ' 33333 ' Documents 
for BuiLdings ,
' 

4. Construct BuiLdings 1 q 
' e 

'LC 
 111111111 
 11111111 
 1
'LC 9
 
222222222
'LC ' 222222225. Provide Water SuppLy and 1
'RECA 1 1111 Il1 2222 

a 333333333 33333333 
ELectricity ' 222 3333 ' 333# a , 



Et" 
 'ResponsibLe 
* 1987 1988 
 • 1989 
 • 1990 
 1 1991 a Agents ' ' 1992• 1 

VI. 

H. Roads 
1. Market Roads 

a. Rake Strip Surveys 
b. Prepare Design and 

Tender Documents 
C. Construct 

2. am 

a. Prepare Design and 
Tender Documents 

b. Construct 

1. VlLage Tanks 
1. Investigate, Design and 

Prepare Tender Documents 
2. Construct 

Commo di ty P ro cu rem en t 
A. Prepare Commodity ListU. DeveLop Specifications and 

Tender Documents 

C. Review and ApproveD. Proceed with Procurement 
E. Receive Commodities 

o 
°NLLD 
INECA 

' 

:LC 
2LC 
t pLCet•oa . 

'NECA 
' 

'LC 
'LC 
'LC 
' 'RFc.% 
, 
ILC 
•LC 
'LC 

a 
'ECA, TAC:RASL 
' 

:AID'MASL, TAC 
'ASL, TAC 

' ' • 
6 a 

6'1111 ' 2222 * 3333 ' 9LC' 1111' 2222 • 3333 6 

1 1 ' 333 
' ' 111111111 ' 111111111 
• " 222222222 6 222222222 

' 6 * 3333333336 

' 111'111 2220222 3336333• ' ' 
6 111111111 6 11,11111 ' 
S 222222222 ' 22222222
• 6 ' 333333333 

11116111111112222.222222223333633333333 
' ' ' ' 

: 11111111 ' 11111111 6 
' ' 2222222 • 22222222
' , 6 ' 33333333 

* 6 6 

' 

X 

X•* X0 XX ' ' e e XX • IX 

• 

,
• 

6 

* 3333333 

a 
• 33333333 
' 

' 

6 

' 
' 33333333 

o 

' 

• 
, 

, 

• 

' 

' 

6 

' 

o 

9o 

o 

VII. Training 9A. Overseas 
' 1. DeveLop Training Program 'RECATACAID2. SeLect Participants 'MECA, TAC 0 

3. Review and Approve 'AID
4. Arrange Training Courses 'NASLB. In-Country 
1. DeveLop Training Program 'MECA,TACAID 0 
2. SeLect Participants 'ECA, TAC 
3. Arrange and Conduct Courses ASL, TAC 

oNSL oA 
VIII. EvaLuation 

,AID , 

6 

' 

9 

X 
X 

X 

N 

0 
X 

6 
' 

Xe 

X 
xX 

X 
X 

o 
' 

o9' I 

X ' x 
eX 

X • 

X
• 

x 
X 

6 

' 

19I 'o 

X • 

OX 
' 

X I 
X1 

, 

X 
x 
X 

X 
X 

' 

I 
X 

X 
oX 

' 

X 

X* 

• 

x 

x 
X 

X 

x 

6 

• 

• 

1/ Area Contracting Officer
2/ TechnicaL Assistance Contractor3/ Ptase 1 - BLocks 401, part of 402, 05 above main road4/ Phase 2 ­ rest of BLock 402, 403, and 404 above main road
S/ Phase 3 - 8tocks 404 and 405 betow main road 
6/ Local Contractor 
7/ BLocking Out PLan 

t 

K 



ANNEX F
 

PROCUREMENT PLAN
 

A. Procurement Responsibilities: All comodity procurement under 
the project, except for the four vehicles for the Technical 
Assistance Contractor (TAC), will be the responsibility of MASL 
except for selected items to be procured by the TAC. The TAC will 
work closely with MASL to determine specifications and to develop 
the required tender documents. Assistance inprocurement activities 
may be obtained from the USAID commodity procurement specialist and 
the Regional Commodity Management Office (RCM0) inBangkok. All 
procurement will reviewed by USAID and MASL for conformity with 
approved project budgets and all relevant USAID and GSL regulations. 

B. Source of Procurement: The authorized sources for AID grant
funded procurements is Code 000 (the United States) and, for local 
currency, Sri Lanka. Right-hand drive vehicles which are obtained 
from a Code 935 country must meet the requirements for AID's blanket 
vehicle waiver to be eligible for AID financing. The waiver is
 
effective until March 6, 1988.
 

C. 	 Payment: Payment terms for all imported goods will be on the 
basis'of CIF/Colombo. Air freight shipments will be approved in
 
advance by USAID. Responsibility for payments will be with the
 
Controller, USAID/Colombo. The Controller will periodically
establish Direct Letters of Commitment through which all U.S. 
purchases will be paid. Paymert for all non-U.S. purchases will be
 
made by the Controller as follows:
 

1. 	 In the case of local shelf-item procurement, directly by AID 
upon presentation of seller's invoice, showing items, price and 
origin, with acknowledgement of receipt in fully functioning 
good order and relevant stock book number signed by the TAC.
 

2. 	 In the case of other non-U.S. procurement, upon presentation of 
the following documentation to the Controller/USAID: 

- pre-paid on-board bill of lading; 
- copy of packing list; 
- copy of supplier's invoice; 
- certificate of source and origin; 
- insurance certificate; 

supplier's certificate and agreement with A.I.D.- for project
 
- commodities (Form AID 1450-4);
 
- voucher (Standard Form 1034); and,
 
- warranty certification as required in the IFB.
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D. 
Shipment, Receipt and Utilization: MASL will be responsible

for monitoring shipment, payment of all duties, taxes andcommissions, and clearing from Customs all imported commodities withthe exception of vehicles, which the local dealer will deliver to
MASL and for which MASL will be resppnsible for dealer's local
 
handling charges.
 
E. Hrking: MASL isaware of AID's marking requirements and will 
enforce them in all procurement actions. 

F. Procurement Schedule:
 

1. Vehicles: Twelve four-wheel drive (4WD) vehicles will beprocured under the project by MAL. Four of these vehicles
will be reserved for the use of the Techcial Assistance
 
team during the life of the project. At the end of the
project these vehicles w-ll be returned to MNSL. AID's
blanket Geographic Code 935 vehicle source/origin waiver is

expected to cover all project vehicles.
 

2. 	 Computers: Micro computer and peripheral equipment andsoftware purchases will be procured for 	the TA team through
the 	TA contract. Only computer equipment which can be
locally serviced and maintained at low cost will be
procured. This will be purchased the first year of the
project and may be purchased locally from a reputable

dealer who can provide reliable service.
 

3. Technical Equipment: This will be primarily testingequipment for checking the 	quality of construction for use
by the TA team and will be procured through the TA
 
contract. 
A detailed list will be prepared by the TAC, inconjunction with HA, and approved by USAID. This
procurement will be spaced over a two-year period beginning

inyear one of the project.
 

4. Office Eqipment and Furnishin s: This will include basic 
office furnishings (desks, chairs, cabinets), calculators,typewriters, fans, airconditioners, photocopiers and other
miscellaneous office equipment, all of which will be

procured locally through the TA contract. Procurement will

be spread over two years, beginning inYear one of the
 
project.
 

G. iethod of Procurement: Procurement will be effected inaccordance with AID regulations and good commercial practices. As a
matter of procedure, the following will be observed:
 

All 	AID-funded commodity procurement issubject to prior USAID
agreement, usually by means of Project Implementation Letters,
and relevant AID procurement regulations per AID Handbook 11,

Chapter 3.
 

//6 
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To the extent permitted by applicable AID Handbook 11 
requirements, informal competitive procurement procedures will 
be emplgyed. 

When required, advertising of anticipated procurements will be
 
handled by the TAC, inaccordance with AID and GSL regulations.
 

MASL will be responsible for proper receipt, port clearances,
inland transport, and expeditious recording and utilization or 
storage of items purchased. 

H. Title: MASL will have title to all commodities, with the
 
exceptliinof office equipment, computer equipment and peripherals,

household furnishings and appliances for the TA team, title to which
 
shall be retained by USAID for use inother, mutually approved

development projects.
 



Annex GECONOMIC ANALYSIS TABLES 


MARD Crop Date 

COSTS AND RETURNS OF CROP PRODUCTION: TABLE I 

CROP: IlAHA PADDY 

Yield (kg/ha)
?rce (Rs/Kg) 

Gross Returns 

Cash Production Costs 
Hired Labor 
Custom Plow: 4WD 


.:2WD 

:Buff 


Buff Harrow&Level 
Seed 
Fertilizer 
Pest. & Herb. 
Thresh &Winnow 
Tran3port 

TOTAL/HECTARE 

NET RETURN/HA 

DOA 
Dry Zone 
Averages 

3,881
3.08 

11,953 

2,270 
746 
346 
220 
131 
662 


1,104 
580 
494 
99 

6,652 

5,301 

MI Re*. 
Station 
Recommds 

0 

0 

0 

MARD Design 
Assumptions 

Initial 
4,500

3.35 

15,075 

1,500 
750 

0 
0 

150 
600 

800 
So0 
So0 
100 

4,900 

10,175 

LOP 
6,000

3.10 

18,600 

2,000 
0 

750 
0 

200 
750
 

1,200 
500 
S0
 
100 

6,000 

12,600 

Page I 
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MARD Crop Data 

COSTS AND RETURNS OF CROP PRODUCTION: TABLE 2 

CROP: YALA PADDY 

Yield (kg/ha) 
Price (Rs/Kg) 

Gross Returns 

Cash Production Costs 
Hired Labor 
Custom Plow: 4WD 

: 2WD 
: Buff 

Buff Harrow&Level 
Seed 
Fertilizer 
Pest. & Herb. 
Thresh & Winnow 
Transport 

TOTAL/HECTARE 

NET RETURN/HA 

DOA 
Dry Zone 
Averages 

3,519 
3.36 

11,824 

1,983 
726 
311 
217 
126 
689 

1,186 
835 
464 
86 

6,623 

5,201 

MI Re. 
Station 
Recomm'ds 

0 

0 

0 

MARD Design
 
Asumptlons
 

Initial 
3,500 

3.50 

12,250 

1,000 
750 

0 
0 

125 
600 
800 
750 
400 

80 

4,505 

7,745 

LOP 
4,800 

3.25 

15,600 

1,500 
e 

750 
0 

150 
700 

1,200 
750 
500 
100 

5,650 

9,950 
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Annex- G
 

MARD Crop Data 

COSTS AND RETURNS OF CROP PRODUCTION: TABLE 3 

CROP: CHILLIES 

DOA MI Res. fIl.' Design 
Dry Zone Station Assumptions 
Averages Recommd3 Initial LOPYile 'kg/ha) 1,279 3,500 1,000 2,000

Price (Rs/Kg) 34.00 26.00 25.00 30.00 

Gross Returns 43,486 91,000 25,000 60,000 

Cash Production Costs
 
Hired Labor 
 5,985 10,300 5,000 10,000
Custom Plow: 4WD 561 1,550 1,SO0 1,500

:2WD 0 0 0 
:Buff 289 0 0Buff Harrow&Level •0 
 0 300Seed 0 180 150 200

Fertilizer 1,991 3,581 1,500 3,500Pest.& Herb. 2,181 5,250 2,000 3,000
Irrigation 1,018 0 1,000 4,000
Other 358 0 200 300 

TOTALIECTARE 
 12,383 20,861 11,350 20,800 

NET RETURN/HA 31,103 70,139 13,650 39,200 

6/8/87 
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.,Annex' 

MARD Crop Date 

COSTS AND RETURNS TO CROP PRODUCTION: TABLE 4 

CROP: SOY
 
DOA Cost of Production MI Res. MARD Design
 

Station Assumptions
ANURAD. KALAWEWA Recommds Initial LOP 

Yield (kg/ha) 1,494 1,583 2,200 1,100 1,800
Price (Rs./kg) 8.22 7.98 7.50 .. 8.00 8.00. 
Gross Returns 12,283 12,635 16,500 8,800 . 14,400 

Cash Production Costs 
Land Prep. 81.5. 1-136- 1,200: 1,000: 1,200
Seed 803 667 1,020 700 900 
Fertilizer 850 277 750 400 750
Pest.& Herb. 627 462 1,020 500 750
 
Hired Labor 1,541 1,583 1,456 1,500 1,500

Other 
 0 69 150 100 100
 

TOTAL PER HECTARE 4,636 4,194 5,596. 4,200 5,200-

NET RETURNS (RS./HA) 7,646 8,441 1G,904y 4,600- 9;200 

CROP: COW PEA
 

Yield (kg/ha) 004 845 2,000 700 1,400
 
Price (R3./kg) 8.58 10.80 10.00 10.00 10.00
 

Gross Returns 6,898 9,126 20,000 7,000 14,000 

Caoh Product. Costs 
Lend Prep. 0 1,008 2,471 500 1,200
Seed 326 225 450 300 400 
Fertilizer 0 0 840 400 800 
Pest. & Herb. 395 605 1,080 500 500 
Hired Labor 472 454 1,920 400 1,500 
Other 0 0 0 0 0 

TOTAL PER HECTARE II93 2,292 6,761 2,100 4,400 

NET RETURNS (RS./HA) 5,705 6,834 13,239 4,900 9,600 

Pge 4 
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Annex t 

MARD Crop Data 

COSTS AND RETURNS TO CROP PRODUCTION: TABLE 5 

CROP: BLACK GRAM 
DOA Cost of Production _ MI Res. MARD Design 

Station Assumptions
ANURAD. KALAWEWA Recommds Initial LOPYield (kg/ha) 807 853 1,200 600 1,230

Price (Rs./kg) 9.48 14.76 10.00 10.00 12.00 

Gro, , Returns 7,650 12,590 12,000 6,000 14,760 

Cash Product. Costs 
Land Prep. 852 813 2,471 700 1,500
Seed 558 375 300 400 400Fertilizer 0 0 840 300 800Pest. & Herb. 0 0 1,080 800 800
Hired Labor 889 1,099 1,600 800 1,500
Other 77 49 500 100 150 

TOTAL PER HECTARE 2,376 2,336 6,791 3,100 5,150 

NET RETURNS (RS./HA) 5,274 10,254 5,209 2,900 9,610 

CROP: GREEN GRAM (MUNG BEAN) 
DOA Cost of Production 1I RES. M'IARD Design 

Yield (kg/ha) 
Price (Rs./kg) 

STAT. Assumption-
ANURAD. KALAWEWA POLONN. Recormds Initial

858 805 1,012 1,700 600
18.77 16.68 17.35 12.00 12.00 

LOP 
1,230 
15.00 

Gros3 Returns 16,105 13,427 17,558 20,400 7,200 18,450 

Cash Production Costs 
Land Prep. 
Seed 
Fertilizer 
Pest. & Herb. 
Hired Labor 
Other 

0 
492 

0 
857 
412 

0 

432 
341 

0 
635 
556 

0 

724 
501 
314 
837 

2,547 
0 

2,471 
360 
840 

1,080 
1,920 

0 

1,000 
300 
200 
500 
500 
100 

1,500 
400 
800 
500 

1,500 
100 

TOTAL PER HECTARE 1,761 1,964 4,923 6,671 2,600 4,800 

NET RETURNS (RS./HA) 14,344 I1,463 12,635 13,729 4,600 13,650 
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MARD Crop Data 

COSTS AND RETURNS TO CROP PRODUCTION: TABLE 6 

CROP: GROUNDNUT 
DOA Coat of Production MI Res. MARD Design 

Yield (kg/ha) 
Price (R3./kg) 

POLONNARUWA 
2,009 
10.83 

Station 
Recommds 

2,000 
10.00 

Assumptions
Initial 

1,000 
10.00 

LOP 
2,000 
10.00 

Groe, Returns 21,757 20,000 10,000 20,000 

Cash Production Costs 
Land Prep. 
Seed 
Fertilizer 
Pest. & Herb. 
Hired Labor 
Other 

71.1 
2,443 
170 
291 

3,300 
0 

2,471 
1,000 
840 
900 

1,9800 
01 

500' 
800 
300 
300 
700 

0 

1,500 
1,000 

800 
400 

1,500 
0 

TOTAL PER HECTARE 6,915 7,011, 2,600,. 5,200 

NET RETURNS (RS./HA) 14,842 12,989, 7,400 14,800,, 

CROP: POTATOES 
DOA Cost of Prod. MI Res. MARD Design 

Yield (kg/ha) 
Price (Rs./kg) 

BADULLA 
13748 

9.82 

Station 
Recommds 

12,500 
10.00 

Assumptions 
Initial 

5,000 
10.00 

LOP 
12,000 

10.00 

Gross Returns 135,005 125,000 50,000 120,000 

C,3h Production Costs 
Land Prep. 
Seed 
Fertilizer 
Pest. & Herb. 
Hired Labor 
Other 

0 
39,214 
8,214 
2,428 
8,158 
1,359 

1,625 
30,000 

1,200 
1,300 
5,818 

0 

1,500 
20,000 

1,000 
1,000 
3,000. 
S00 

1,750 
30,000 

1,500 
1,000 
5,000 

500 

TOTAL PER HECTARE 59,373 39,943 27,000 39,750 

NET RETURNS (RS./HA) 75,632 85,057 23,000 80,250 

6/0/87 
Page 6 
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Annex' G" 

MARD Crop Date 

COSTS AND RETURNS TO CROP PRODUCTION: TABLE 7 

CROP: RED ONIONS
 
DOA Cost of Production -Il Res. hARD Design
 

Station Assumptions

JAFFNA BATTICAL Recommds Initial LOPYield (kg/ha) 12,353 9,026 20,000 8,000 15,000

Price (Rs./kg) 6.72 8.39 11.00 11.00 11.00 

Gross Returns 83,012 75,728 220,000 88,000 165,000 

Cash Production Costs
Land Prep. 2,463 0 1,500 1,500 1,500
Seed 33,555 13,118 26,250 20,000 25,000
Fertilizer 8,124 4,466 1,136 1,500 2,000Pest. & Herb. 4,387 3,414 1,840 1,500 1,800
Hired Labor 12,664 18,024 19,200 12,000 18,000Irrig. Hand Pump 4905 0 0 0 5,000Other 190 462 0 200 500 

TOTAL PER HECTARE 66,288 39,484 49,926 36,700 53,800 

NET RETURNS (RS./HA) 16,724 36,244 170,074 51,300 111,200 

CROP: BOMBAY ONIONS
 
DOA Cost of Production MI Res. MARD Dest., in
 

Station Assumptions

Matale Recomm'ds Initial LOP
Yield (kg/ha) 5667 20,000 8,000 15,000

Price (Rs./ko) 11.18 11.00 11.00 1I1.00 

Gross Returns 63,357 220,000 88,000 165,000 

Cash Product. Costs
 
Land Prep. 
 0 1,550 1,200 1,500
Seed 669 11,050 10,000 10,000Fertilizer 1,902 1,209 1,000 1,500
Pest. &Herb. 951 1,915 1,000 1.000
Hired Labor 2,890 25,280 10,000 20,000
Pump Irrigation 6,133 0 0 5,000 

TOTAL PER HECTARE 12,545 41,004 23,200 39,000 

NET RETURNS (RS./HA) 50,012 178,996 64,000 126,000 
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MARD Crop Date 

COSTS AND RETURNS TO CROP PRODUCTION: TABLE 8 

CROP: COARSE GRAINS 

Yield (kg/ho) 
Price (Rs./kg) 

Gross Returns 

Cash Product. Costs 
Land Prep. 
Seed 
Fertilizer 
Pest. & Herb. 
Hired Labor** 
Other 

TOTAL PER HECTARE 

NET RETURNS (RS./HA) 

MI Recommendations 


MAIZE MILLET* 

2,000 2,000 

4.00 2.50 

8,000 5,000 

0 0 
70. 20 

900 0 
150 0 

1,312 1,200 
0 400 

2,432 1,620 

5,568 3,380 

MAIZE 
MARD Design 
Asuumptions 

Initial 
1,500 
3.00 

4,500 

1,500 
100 
500 
200 

1,000 
100 


3,400 

1,100 

LOP 
3,000 

4.00 
'NOTES: 

12,000 

0Kurakkan 
,500 ** 401. of Libor 
200 charged 

1,000 
200 

1,500
 
300'
 

4,700 

7,300 

CROP: OIL CROPS (Irrigated or Production on Homestead) 

Yield (kg/ha) 
Price (Rs./kg) 

Gross Return 

Cash Production Costs 
Land Prep. 
Seed 
Fertilizer 
Pest. & Herb. 
Hired Labor 

TOTAL PER HECTARE 

NET RETURNS (RS./HA) 

MI Station Recommendation,
Castor Sesame Mustard Sunflower 
1500 1,000 1,000 1,100 
10.00 15.00 60.00 

15,000 15,000 60,000 

1,875 2,500 1,250 1,875
50 75 480 ??? 

764 764 728 1,029
350 369 378 330 

1,760 2,360 3,000 1,100 

4,799 6,068 5,836 4,334 

10,201 8,932 54,164 
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Annex G 

MARD and MDS Economic Analysis 

Economic Analysis, Table 9
 

Evolution or the Cropping System With and Without MARD. 
 In hectares 

YEARS 
[CROP 1 2 3 4 6 78-30 

MahaPaddywltbout 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
with 1.00 1.00 0.95 0.95 0.90 0.90 0.85 0.85 

Yala Paddy without 1.00 1.00 0.95 0.90 0.85 0.80 0.75 0.70 
with OS 0.75 0.65 0.55 0,45 0.35 0.25 0.15 

Chilli without 0.00 0.00 0.05 0.10 0.15 0.05 0.05 0.05 
with 0.05 0.10 0.10 0.053 0.05 0.05 0.05 0.05 

flung Ban without 0.00 0.00 0.00 0.00 0.00 0.05 0.10 0.10 
with 0.05 0.05 0.10 0.10 0.10 0.10 0.10 0.10 

Black Gram without 0.00 0.00 0.00 0.00 .0.00 0.05 0.10 0.10 
with 0.05 0.05 0.05 0.10 0.10 0.10 0.10 0.10 

Cow Pea without 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05 
with 0.00 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Crops Only with Prolect 
Groundnuts 0.00 0.00 0.05 0.05 0.05 0.050.05 0.05 

Potatoes 0.00 0.00 0.00 0.00 0.05 0.10 0.15 0.20 

Soy 0.00 0.00 0.00 0.05 0.05 0.10 0.15 0.20 
Red Onions 0.00 0.00 0.05 0.05 0.05 0.05 0.05 0.05 

Bombay Onions 0.00 0.00 0.00 0.00 0.05 0.05 0.05 0.05 
Maize 0.00 0.00 0.00 0.05 0.05 0.05 0.05 0.05 

Castor Beans 0.00 0.00 0.00 0.00 0.05 0.05 0.05 0.05 
Sesame 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 
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IARD and MIDS Economic Analysis 

Economic Analysis, Table 10 

Yields (kilograms per hectare) 

CROP 1 2 
YEARS

3 4 5 6 7 8-30 

Maha Paddy without 
with 

4,500 
4500 

4,500 
4,500 

4,500 
4,750 

4,600 
5.000 

4.700 
5.250 

4,00 
5.500 

4.900 
5,750 

5,000 
6.000 

Yale Paddy without 
with 

3,500 
3,500 

3,500 
3,500 

3.500 
3,750 

3.600 
4,000 

3.700 
4,200 

3.800 
4,400 

3.900 
4.600 

4.000 
4,600 

Chilli without 
with 

1.000 
1,000 

1,070 
1,140 

1.140 
1,280 

1,210 
1.420 

1,280 
1,560 

1.350 
1,700 

1.420 
1,840 

1.490 
2.000 

Mung.Bean without 
with 

600 
600 

640 
690 

680 
780 

720 
.870 

760 
960 

800 
1.050 

840 
1.140 

860 
1.230 

Black Gram without 
with 

600 
600 

640 
690 

680 
780 

720 
870 

760 
960 

800 
1.050 

840 
1,140 

860, 
1.230 

Cow Pea without 
with 

700 
700 

740 
800 

780 
900 

820 
1.000 

860 
1,100 

900 
1.200 

940 
1,300 

980, 
1.400 

Crops Onlywith Prolec 
Groundnuts 

Potatoes 
1,000 
5,000 

1,143 
6,000 

1.286 
7,000 

1,429 
8,000 

1.571 
9,000 

1.714 
10,000 

1,857 
11,000 

2.000 
12,000 

Soy 
Red Onions 

1.100 
8,000 

1.200 
9,000 

1.300 
10,000 

1.400 
11,000 

1,500 
12.000 

1.600 
13,000 

1.700 
14.000 

1.800 
15,000 

Bombay Onions 
Maize 

8,000 
1,500 

9,000 
1,714 

10,000 
1,929 

11,000 
2,143 

12,000 
2,357 

13,000 
2.571 

14.000 
2,786 

15.000 
3,000 

Castor Beans 
Sesame 

00 
650 

900 
700 

1,000 
750 

1,100 
800 

1,200 
850 

1,300 
900 

1.406 
950 

1,500 
1,000 
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'MID and IDS Economic Analysis Annex 

Economic Analysis: Table 11 

Total Production Inkilograms 
, YEARS 

ICROP 1 2 3 4 5 6 7 8-301 

Maha Paddy without 4.500 4.500 4.500 4,600 4.700 4,800 4,900 5.000 
with 4,500 4.500 4,513 4,750 4.725 4.950 4.8 5.100 

Yala Paddy without 3,500 3,500 3,325 3,240 3.145 3,040 2.925. 2,800
with 2.975 2.625 2.438 2.200 1.590 1.540 1,150 720 

Chilli without 0 0 57 121 192 68 71 75 
with 50 114 128' 
 71 78 92
85 100
 

MungBean wlthout 
 0 0 0 0 0 40 84 88
 
with 30 .35 78 87 96 105 114 123 

Black Gram without 0 0 
 0 0 0 40 84 88
 
with 30 39 96
35 07, 105 114 123
 

Cow Pea without 0 01 0 0
01 45- 47 49.
 
with 0 40 1 
 45, 50 55. 60 65 70,
 

Crops Only with Pro iec 
Groundnuts 0 0 64 71 79 86 
 93 100
 

Potatoes 0 0 
 0 0 450 1.000 1,650 2.400
 

Soy 0 0 0 
 70 75 160 255 360

Red Onions 0 
 0 S0 550 600 650 700 750
 

Bombay Onions 0 0 0 0 600 650 700 750
Maize 0 0 0 107 118 129 139 150 

Castor Beans 0 0 0 0 60 65 70 75
Sesame 0 0 0 0 0 0 48 50 
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MARD and IIDS Econ6omic Analysis' 

Economic Analysis: Table 12 

Prices (Rupees per kilogram) 

[CROP 1' 2 
YEARS 

3 4 5 68-3o 

Maha Paddy wlthout 3.35 3.31 3.28 3.24 3.21 3.17 3.14 3.10 
wi 3.35 3.31 3.28 3.24 3.21 3.17 3.14 3.10 

Yala Paddy without 3.50 3.46 343 3,39 3.36 3.32 3.29 3.25 
with 3.50 3.46 3.43 3.39 3.36 3.32 3.29 3.25 

Chilli without 25.06 25.71 26.43 27.14 27.66 28.57 29.29 30.00 
with 25.00 25.71 26.43 27.14 27.86 28.57 29.29 30.00 

lung Bean without 12.00 12.43 12.86 13.29 13.71 14.14 14.57 15.00 
with 12.00 12.43 12.86 13.29 13.71 14.14 14.57 15.00 

Black Gramwlthout 10.00 10.29 10.57 10.86. 11.14 11.43 11.71 12.00 
with 10.00 10.29 10.57 10.86 11.14 11.43 11.71 12.00 

Cow Pea without 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 
with 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 

Crops Only with Pro lec 
Groundnuts 10.00 10.00 10.00 10.00 10.00 10.00 1000 10.00 

Potatoes 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 

Soy 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 
RedOnions 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 

BomoayOnions 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 
Maize 3.00 3.14 3.29 3.43 3.57 3.71 3.86 4.00 

Castor Beans 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 
Sesame 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 
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MAP)Iand MDS Economic Analysis Annex G 

Economic Analysis: Table 13 

6ross Revenue (in rupees per crop) 

YEARS 
CROP 1 2 3 4 5 6 7 8-301 

Maha Paddy without 
with 

15,075 
15,075 

14,914 
14.914 

14,754 
14,795 

14,917 
15,404 

15,074 
15,154 

15,223 
15,699 

15,365 
15,326 

15,500 
15,810 

Yala Paddy without 12.250 12,125 11,400 10,993 10.558 10.097 9.611 9.100 
with 10.413 9.094 8,357 7,464 6,345 5,115 3,779 2,340 

Chilli without 0 0 1,506 3.284 5.349 1.929 2.079 2.235 
with 1,250 2,931 3.383 1,927 2,173 2,429 2,694 3,000 

Mung Bean without 
with 

0 
360 

0 
429 

0 
1,003 

0 
1,156 

0 
1,317 

566 
1,485 

1,224 
1,661 

1,320 
1.84 

Black Gram without 0 0 0 0 0 457 964 1,056 
with 300 355 412 945 1,070 1,200 1,335 1,476 

Cow Pea without 
with 

0 
0 

0 
400 

0 
450 

0 
500 

0 
550 

450 
600 

470 
650 

490 
700 

Crops Only with Pro fec 
Groundnuts 

Potatoes 
0 
0 

0 
0 

643 
0 

714 
0 

786 
4,500 

857 
10,000 

929 
16,500 

1.000 
2,000 

Soy 
Red Onions 

0 
0 

0 
0 

0 
5,500 

560 
6,050 

600 
6,600 

1.280 
7,150 

2,040 
7,700 

2.880 
8,250 

Bombay Onions 
Maize 

0 
0 

0 
0 

0 
0 

0 
367 

6,600 
421 

7,150 
478 

7,700 
537 

8,250 
600 

Castor Beans 0 0 4 0 600 650 700 750 
Sesame 0 0 0 0 0 0 713 750 
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MAPD and MDS Economic Analysis 

Economic Analysis: Table 14 

Cost or Production (Rupees per hectare) 

YEARS
ICROP 1 2 3 4 5 6 7 8-3U1 

Maha Paddy without 4,900 4,900 4,900 4,900 4,900 4,qo0 4,qo0 4,q0'
with 4,900 5.057 5.214 5,371 5,529 5,66 5.843 6,000 

Yala Paddy without 4,505 4.505 4.505 4,505 4,505 4.505 4.505 4.505 
with 4,505 4,669 4,832 4,996 5.159 5.323 5,486 5.650 

Chilli without 11,350 11,350 11,350 11,350 11,350 11.350 11.350 11.350 
with 11,350 12,700 14.050 15,400 16,750 18,100 19,450 20.800 

Mung Bean without 2,600 2,600 2,600 2,600 2,600 2.600 2,600 2,600 
with 2,500 2.914 3,229 3,543 3,857 4,171 4,486 4,800 

Black Gram without 3,100 3,100 3,100 3,100 3,100 3,100 3,100 3,100 
with 3.100 3,393 3,686 3,979 4.271 4,564 4.857 5,150 

Cow Pea without 2,100 2.100 2,100 2,100 2,100 2,100 2,100 2,100 
with 2.100 2,42Q 2,757 3,086 3,414 3.743 4,071 4,4.0 

CroPs Only with Pro lei 
6roundnuts 2,600 2.971 3,343 3.714 4,086 4.457 4,829 5200 

Potatoes 27,000 26.821 30,643 32.464 34,286 36,107 37,929 39,750 

Soy 4,200 4,343 4.486 4.629 4.771 4.914 5.057 5.200 
Red Onions 36,700 39,143 41,5U36 44,029 46,471 48,914 51.357 53.800 

Bombay Onlons 23,200 25,457 27,714 29,971 32,229 34,486 36,743 39,000 
Maize 3,400 3,586 3,771 3,957 4,143 4,329 4,514 4,700 

Castor Beans 4,800 4,800 4.800 4,800 4,800 4,800 4,600 4,600
Sesame 6,000 6,000 6.000 6,000 5,000 6,000 6.000 6,000 
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Annex G 

MARD and MDS Economic Analysts 

Economic Analysis: Table 15 

Total Cost or Production (rupees per crop) 

YEARSICROP 1 2 3 4 5 6 7 8-30 

Maha Paddy without 4,900 4,900 4,900 4,900 4,900 A,oo 4,900 4,9001
with 4,900 5,057 4,954 5,103 4,976 5,117 4,966 5,100 

Yala Paddy without 4,505 4.505 4.280 4,055 3,829 3.604 3.379 3.154 
with 3,829 3,501 3,141 2,74a 2,322 1,063 1,372 848
 

Chilli without 0 0 568 1,135 1.703 568 568 568 
with 568 1,270 1,405 770 838 905 973 1,040 

Mung Bean without 0 0 0 0 0 130 260 260 
with 130 146 323 354 386 417 449 480 

Black Gran without 0 0 0 0 0 155 310 310 
wilh 155 
 170 184 398 427 456 486 515
 

Cow Pea without 0 0 0 0 0 105 105 105 
with 0 121 
 138 154 171 187 204 220
 

Crops Onlywith Project 
Groundnuts 0 0 167 186 204 223 241 260 

Potatoes 0 00 0 1,714 3,611 5,689 7,950 

Soy 0 0 0 231 239 491 759 1.040
Red Onions 0 0 2,079 2,201 2,324 2,446 2,568 2,690 

BombayOnions 0 0 0 0 1,611 1,724 1,837 1,950
Maize 0 0 0 198 207 216 226 235 

Castor Beans 0 0 2400 0 240 240 240 
Sesame 0 
 0 0 0 0 0 300 300
 

6/8/87
 



MAP.D and MDS Economic Analysis 

Economic Analysis: Table 16 

Net Returns (rupees per crop) 

YEARS 
ICROP 1 2 3 4 5 6 7 8-301 

Maha Paddy without 10,175 10,014 9,854 10,017 10,174 10.323 10.465 I .,600" 
with 10,175 9,857 9,841 10,301 10,278 10,581 10,359 10,710 

Yala Paddy without 7,745 7,620 7,120 6.938 6,729 6.493 6.232 5,947 
with 6,583 5,592 5,216 4,717 4,023 3,252 2,407 1,493 

Chilli without 0 0 939 2.149 3.646 1.361 1,512 1,668 
with 683 1,661 1,978 1,157 1,335 1,524 1,722 1.960 

Mung Bean without 0 0 0 0 0 436 964 1,060 
with 230 283 680" 802 931 1,068 1,213 1,365 

Black Gram without 0 0 0- 0 0 302 674 746 
with 145 185 228" 547 643 744 850' 961' 

Cow Pea without 0 0 0 0 0 345 365 785 

with 0 279 312 346 379 413 446 480 

Crops Only with Pro fect 
Groundnuts 0 0 476 529 581 634 687 740 

Potatoes 0 0 0 0 2,786 6,389 10,811 16,050 

Soy 
Red Onions 

0 
0 

0 
0 

0 
3,421 

,29 
3,849 

361 
4,276 

789 
4,704 

1,281 
5,132 

1.40 
5,560 

Bombay Onions 
Maize 

0 
0 

0 
0 

0 
0 

0 
169 

4,989 
.14 

5,426 
261 

5,863 
312 

6,300 
365 

Castor Beans 0 0 0 0 360 410 460 510 
Sesame 0 0 0 0 0 0 413 450 

6/8/87
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MAPD and IDS Economic Analysis 

Economic Analysts: Table 17 

NeL Returns (rupees per hectare per crop) 
.... YEARS 

LCRoP 1 2 3 4 5 76 8-301Maha Paddy wlthouL 10,175 10,014 9,854 10,017 10,174 10.323 10.465 10,600
with 10.175 9,857 10.359 10,843 11,75711.309 12,188 12,60n 

Yala Paddy without 7,745 7,620 7,495 7,709 7,916 8,116 8.309 8.495
with 7,745 7,456 8.025 8,576 8,941 9,291 9,628 9.950 

Chilli without 18;779 21,493 24,307 27,221 30,236 33.3
with 13.650 16.614 19.779 23.143 26,707 30.471 34.436 39.200 

Hung Bean without 8,714 9,640 10,600
with 4,600 5,661 6,800 8,016 9,309 10,679 12,126 13,650 

Black Gram without 6.043 6.740 7.460 
with 2,900 3,704 5,4674,560 6,426 7,436 8,497 9,610 

Cow Pea without 6.900 7.300 7,700
with 5,571 6,243 6,914 8,2577,566 8,929 9.600 

CropsOnly wit Prolect 
Groundnut3 9,514 10,571 11,629 12,686 13,743 14,800Potatoes 55,714 63.893 72,071 80.250 

Soy 6,571 7,229 7,886 8,543 9,200Red Onions 68,414 76,971 85.529 94.086 102.643 111.200 

Bombay Onions 99,771 108,514 117,257 126,000
Maize 3,390 4,276 5.222 6,231 7.300 

Castor Beans 7,200 8.200 9.200 10.200
Sesame 8,250 9,000 

6/8/87
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TABLE 18
 

ECONOICS OF ONE-HALF ACRE HOMESTEAD WVITHOUr PROJECT 

I. Cost of Production
 

A. Cost of seed pieces
 

1. Banana, 12 suckers at Rs.S/ sucker -Rs. 60 
2. Papaya, 10 seedlings at Rs.l/ seedling - 10
 
3. Pineapple, 400 suckers at Rs.l/ sucker 
 - 400
 
4. Pepper (bell), 686 seedlings at Rs.l/seedling - 686
 

Sub- total Rs.1,156
 

B. Fertilizers and chemicals 
 Soo 

C. Labor 
 1,077
 

Total Expenses Rs.2,733
 

II. Gross Income
 

A. Banana, 12 bunches x Rs.60/bunch - Rs. 720 

B. Papaya, 10 plants x 10 furits/plant
 

x Rs.2/fruit 
 - 200
 

C. Pineapple, 400 fruits x Rs.5/fruit m 2,000
 

D. Pepper, 686 plants x 0.5 kg fruit/plant
 
x Rs.6/kg 
 - 2,058 

Gross Income Rs. 4,978
 

III. Net Income 
 Rs 2,24S
 



ANNEX G 	 TABLE 19 

ECONOMICS OF ONE-HALF ACRE HOMESTEAD WITH PROJECT 

I. Cost of Production
 

A. 	Cost of seedpieces 

1. Banana, 24 suckers at Rs.S/sucker - Rs. 120
 
2. Papaya, 20 seedlings at Rs.1/seedling - 20
 
3. Pineapple, 961 suckers at Rs.1/sucker - 961 
4. Pepper (bell), 961 seedlings at
 

Rs.l/seedling - 961
 

Sub- total - Rs.2,062
 

B. Fertilizers and chemicals 	 Soo
 

C. Labor 1,500 

Total Expenses - Rs.4,0624 

II.Gross Income
 

A. Banana, 24 bunches at Rs.60/bunch 	 - Rs.1,440 

B. Papaya, 20 plants x 10 fruits/plant x Rs.fruit- 400
 

C. Pineapple, 961 fruits x Rs.5/fruit 	 - 4,805 

D. 	Pepper, 961 plants x 0.5 kg furit/plant 
x Rs.6/kg - 2,883 

Gross Income - Rs.9,528 

III. Net Income 	 - Rs.5,466 
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ANNEXG TABLE 20 

ECONOMICS OF ONE ACRE HOMESTEAD WIThOUT PROJECT 

I. Cost of production 

A. Cost of seedpleces 

1. Banana, 24 suckers at Rs.5/sucker - Rs. 120 
2. Papaya, 35 plants at Rs.l/seedling - 35

3. Pineapple, 1,000 suckers at Rs.l/sucker - 1,000

4. Pepper, 1,666 seedlings at Rs.1/seedling- 2,777
 

Sub-total - Rs.3,932 

B. Fertilizers and Chemicals 1,500 

C. Labor 4,500 

Total Expenses - Rs.9.932 

II.Gross Income
 

A. Banana, 24 bunches at Rs.60/bunch - Rs.1,440 

B. Papaya, 35 plants x 10 fruits/plant
 
x Rs.2/fruit 

- 700 

C. Pineapple, 1,000 fruits x Rs.5/fruit - 5,000 

D. Pepper, 2,777 plants x 0.5 kg/plant x Rs.6/kg - 8,331 

Gross Income Rs.1S,471
 

III. Net Income 
 Rs. 5,539
 

/ ~4
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ANNEX G TABLE 21 

ECONOMICS OF ONE ACRE HOMESTEAD WITH PROJECT 

I. Cost of production
 

A. Cost of seedpieces
 

1. Banana, 83 suckers at Rs.5/suckez - Rs. 415
 
2.Papaya, 70 seedlings at Rs.1/seedllng - 70

3. Pineapple, 2,780 suckers at Rs.1/sucker - 2,780

4. Pepper (bell), 4,150 at Rs.1/seedling - 4,150
 

Sub-total - Rs.7,415 

B.Fertilizers and Chemicals - l,5OC, 

C. Labor I 4,500 

Total Expenses - Rs.13,415 

II.Gross Income
 

A. Banana, 83 bunches at Rs.60/bunch - Rs. 4,980 

B. Papaya, 70 trees x 10 fruits/tree x Rs.2/fruit- 1,400
 

C. Pineapple, 2,780 fruits x Rs.5/fruit - 13,900
 

D. Pepper, 4,150 plants x 0.5 kg fruit/plant
 
x Rs.6/kg 
 - 12,450 

Gross Income -Rs.32,730
 

III. Net Income 
 Rs.19,31S
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FIGURE 1.
 

HOMESTEAD, ONE-ACRE WITH PROJECT
 

[ Homelot - 1,000 M2
 

------- ma--------------- - --- -- -- -

I I
II 

I Cropping Lot - 3,000HM2 

I Banana -Papaya -Pineapple - Pepper I 

/3 

Gross Income :Rs.32,730
 

Expenses :Rs.13,41S
 

Net Income : Rs.19,315
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FIGURE 2.
 

HOMESTEAD, ONE HALF ACRE WITH PROJECT
 

-------I -- l--- -- - - -- --- -- -- --- I 
I, I 
I Homelot - 1000 MZ 

Cropping area - 1000 M2 I 
Banana-Papaya-Pineapple-

I pepper [ 

-------------- m----n--

Lot 1, 1000 M2 

Banana - 24 bunches x Rs.60/bunch - Rs.1,440 
Papaya a 20 plants x 10 fruits/plant 

x Rs.2/fruit - 400 
Pineapple - 961 fruits x Rs.5/fruit - 4,80S
Pepper - 961 plants x 0.5 kg/plant x Rs.6/kg - 2,883 

Gross Income with project - Rs.9,528 

Expenses - Rs.4,057
 
Net Income - Rs.5,371
 



Annex G 

FIGURE 3.
 

VARIATION OF ONE-ACRE HOMESTEAD WITH PROJECT
 

r 

I Homelot ­ 1000 M2 

I 
II 
----- - ------------

I Pepper (bell), 1000 M 

Distance of planting - 60 x 60 cm mI 
I = 2,777 plants..
I 
I 

[ 

I: 
I 

I 

Pineapple, 1000 M2 

Distance ofplanting 1 x I M 

=1000 plants 
60M 

I 
I 

Banana - Papaya, 1000 H2 

Distance of planting -

Banana = 24 trees 

Papaya = 35 plants 

SOMS 

/3 
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ENVIR@NM TAL ANALYSIS
 

Background Information
 

Agriculture plays a 
major role in the Sri Lankan economy,

accounting in 1985 for about 26% of the total GDP, over 50% of
 
total employment and 47% of export earnings. In addition,

currently some 90% of the islandis rural population and 70% of
 
its total population are either directly or indirectly

dependent on agriculture as their major source of livelihood.
 
Largely in recognition of these facts, in 1968, the Government
 
of Sri Lanka (GSL) decided to implement the Mahaweli
 
Development Program.
 

Originally proposed as a 30-year development effort, in 1978
 
the GSL decided that it
was both feasible and desirable to
 
accelerate completion of a portion of the Mahaweli Development

Program to within a six-year period. This revised program has
 
subsequently become known as the Accelerated Mahaweli
 
Development Program (AM). As presently proposed and being

implemented, the AMP consists of the construction of four major

dams and headworks (Kotmale, Victoria, Randenigala and Maduru
 
Oya) with an annual hydro-electric power generation capacity of
 
some 470 megawatts with provision for future additional
 
capacity of 275 megawatts; tunnels; diversion, main and branch
 
irrigation canals; and the development of downstream areas
 
including some 102,000 hectares (245,000 acres) of irrigable

land to be opened up for agriculture in the dry zone of the
 
country. This includes the development of new irrigated lands
 
in System '"H' (23,000 hectares), System "A" (15,000 hectares),

System "B" (37,003 hectares), System "C" (22,000 hectares) and
 
System 1G" (5,000 hectares) of the Program area (see Figure

1). When completed, the AMP will: (a)increase food production

by about 550,000 metric tons annually; (b)create significant

employment through construction work, farming activities on
 
newly irrigated and non-irrigated lands, non-farm activities
 
required to support construction and agriculture activities,

and secondary job creation in related sectors of the economy;

c)more than double the country's total generating capacity


meeting electric power requirements of the country into the
 
1990's; and (d)provide sufficient water storage capacity to
 
irrigate an additional 143,000 hectares of land at a later date.
 

During the design of the many development activities associated
 
with the AMP, several initial assessments were made of the
 
environmental consequences associated with the construction of
 
the various individual development systems of the overall
 
program (see above cites). Through these studies, it beLame
 
readily apparent that: (1) the proposed AMP would have
 
significant environmental effects on Sri Lankan natural
 
resources, and (2) in order to assess these effects accurately,

the AMP had to be studied as a whole rather than as the sum of
 
its multi-faceted component parts.
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To assist the GSL in further examining this aspect of the AMP,
USAID contracted with the firm Tippetts-Abbett-McCarthy and
Stratton (TANS) to perform a comprehensive environmental 
assessment (EA) of the entire AMP to identify potentially
significant environmental impacts associated with the Program

and recommend mitigative actions to ameliorate those impacts.

The 18-month study involved over 75 person months of effort by

a team of technical specialists in the fields of land use and
 
conservation, wildlife biology, aquatic ecology/fisheries

biology, forestry, water resources management, economic

planning and social science. In general, the EA findings
indicated that the AMP would result in significant

environmental impacts for Sri Lanka and recommended a broad 
range of technical areas where appropriate mitigative actions 
should be taken to address those impacts. 

Upon completion, the four-volume TAMS assessment findings were

subsequently incorporated into an Environmental Plan of Action
 
requested by the GSL to further delineate how the report's

mitigative recommendations could be effectively translated into
 
environmental actions. The Action Plan established project

implementation priorities and identified action programs in
 
eight general development areas:(l) wildlife conservation;

(2) watershed management; (3) forestry planning and management;
(4)water resources research and monitoring; (5)fisheries
 
development; (6)health care and sanitation planning; (7)water
 
and soil management; and (8)land use planning.
 

Since work began in 1978, the AMP has met many of its goals.
The four major dams have been completed and over 46,000

hectares of land are now being irrigated. It is expected that
 
approximately 73,000 hectares will be fully developed and
 
settled by 1990. In addition, by 1987, the AMP will be
 
providing over 466 megawatts of hydropower to the national
 
electrical grid, giving Sri Lanka self-sufficiency in power

production thrugh the year 1992. As of October 1986,

approximately 46,150 families, mostly landless tenant farmers
 
and families displaced by new reservoirs, had been settled on
 
newly irrigated lands. The AMP has also provided other
 
infrastructure including roads, schools, post offices, health
 
centers, banks, administrative offices, etc. in creating

productive farming communities from previous wildlands areas.
 
The settlers have made a significant contribution to the
 
dramatic increase innational rice production over the last few
 
years. 
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InSystem B (Figure 2), the largest single area in the AMP and

the site of AID's major investment, significant development has

taken place. 
Out of the planned total of 37,000 hectares of
newly irrigated land, 24,900 hectares are under development and
 
9,900 farmer families have been settled on one hectare
irrigated allotnents. To date, AID has invested roughly U.S.$
115 million in the design and construction of the 138
kilometers of canals required to complete main and branch canal
network in the left bank of System B, and, in addition, has
provided approximately $9 million out of the $50 million total
Mahaweli Sector Support Project (383-0078) funding for
downstream activities in System B. The total estimated 
expenditures to date for System B development, including main
 
and branch canals of the left bank of System B are $172

million, with the total cost of the development of the priority
zones estimated at $250 million. The GSL has obtained donor

assistance for work in zones 1, 
 2, 3, and 5,but an estimated
$35 million, consisting primarily of work inZone 4A of System

B, has remained unfunded. 

Environmental Analysis 

As it has now been some six years since completion of the
original AMP Assessment and Action Plan during which time

substantial progress has been achieved 
 in implementing the AM
(see above), the Mission decided itwas both timely and useful
 
to review the status of implementation of the recommended
 
environmental/mitigative aspects of the Program and, based on

this review, provide an updated listing of priority areas for
environmental action which have not received adequate attention 
subsequent to and as specified in the original AMP

Assessment/Action Plan recommendations. This activity was 
considered to be especially appropriate inview of the
 
substantial new USAID investments in the AMP under

consideration in the present and other project(s) currently in 
development at the Mission.
 

To address this need, the Mission recently assisted the GSL in

the completion of a comprehensive Mahaweli Environmental Update
report (May 1987). The Update provides a careful review of GSL 
and other-donor assisted activities currently underway or

planned which serve to address one or more aspects of the

original Assessment/Action Plan recommendations. 
Based on this
review information, the Update provides a comparative analysis

of the status of implementation of each of the major categories
of environmental recommendations stipulated inthe original AMP

Assessment/Action Plan. The results of this analysis arepresented in tabular form in Table 1 (attached). An 
examination of this information clearly indicates that

substantial progress has been achieved inall areas of AMP
environmental concern, as delineated in the original AMP
Assessment/Action Plan. Although renewedthe Update recommends 
efforts incertain environmental areas, overall, it concludes
 
that
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"Nearly all of the orinal key EA recommendations are being
carried out. Clearly, the GSL, along with the donor 
agencies, are being exceptionally responsive to the 
environmental needs of the AMP. It is evident that the 
GSL, through its executing agencies, has made a strong 
commitment to maintaining environmental soundness in the 
development of the AMP. (p.60)" 

Noteworthy in this regard is that USAID's ongoing Mahaweli 
Environment (383-0075), Reforestation and Watershed Management 
(383-OOSS), PVO Co-Financing (383-0060) and Malaria Control 
(383-0043) Projects have been instrumental inachieving this 
general environmental success. Priority environmental areas 
where additional emphasis needs to be placed in the future are 
identified as fuelwood development, upper catchment area 
development planning/coordination, park encroachment 
enforcement efforts, river basin modelling, and elephant 
management/control. 

Conclusions and Recommendations
 

The Mahaweli Downstream Support Project proposes to complete
 
the originally planned development of essential physical
 
infrastructure for System B of the AMP. As a result, all of
 
the project's potential environmental impacts have already been
 
identified and assessed in the TA16 environmental assessment
 
and, to an acceptable extent, mitigated through one or more of
 
the resultant follow-on activities noted above. Accordingly,
 
this project isenvironmentally approved for implementation
 
pursuant to Section 216.3(a)(6)(ii) of the reviscd Agency
 
Environmental Procedures.
 

To ensure that the relative environmental success demonstrated 
in AMP implementation to date continues, it is recommended that 
the following covenants be agreed to and duly incorporated into 
the design and subsequent implementation of this project: 

1.All project construction activities be designed and
 
conducted inaccordance with environmentally sound practices

and procedures so as to cause minimal disturbance/degradation
 
to the natural environment.
 

2.Within a reasonable time period, the GSL will prepare a
 
comprehensive fuelwood development plan, with a timetable for
 
implementation, for meeting future fuelwood needs for settlers
 
within System B of the AMP. Upon said plan completion, the GSL
 
will provide, or cause to be provided, sufficient funds for
 
plan implementation.
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TABLE 1 

'SUMMARY COMPARATIVE ANALYSIS 

ZA RECOMMENDATIONS VS. IMPLEMENTED/PLANNED ACTIONS
 

RA, RECOMMENDATIONS 


CO-ORDINATING AGzNCY
 
FOR NATURAL RESOURCZS
 

a--­

* 	 Establish environmen-
tal protection autho-

rity to formulate 

policy and standards
 
at national level.
 

WILDLIFE CONSERVATION
 

* 	 Establish large, con-
tigous wildlife 
reserves in and around 
AMP. 

IMPLEMENTED/PLANNED ACTIONS
 

*The Central Environmental Authority

(CEA) was created in 1980 and promul­
gates safeguards and standards.
 

*Under USAID's Mahaweli Environment
 
Project (MEP), over 230,00U hectares
 
of protected wildlife areas
 
associated.with the AMP have been or
 
will be legally declaed:
 

- Haduru Oya National Park 
- Wasgomuwa National Park 
- Somawathiya National Park 
- Flood Plains National Park 
- Tirikonamadu Nature Reserve 
- Giritale-Minneriya Nature Reserve 
- Victoria-Randenigala-Rantambe 
Sanctuary
 

* Develop infrastructure *MEP includes boundary surveys and
for new parks and 

reserves in AMP. 


* 	 Conduct AMP parks
design planning study
including research 
surveys & conflict 
analysis. 


development of buffer zones, roads,

buildings and sign boards.
 

*Under MEP, Park Systems Plan and three
 
of four Management/Development Plans
 
for new Parks are complete.

Relocation activities carried out by

DWLC. Elephant conflict studies
 
completed under MEP, MASL and FAO.
 
Flora and fauna research surveys
 
conducted by MASL, Universities' DWLC
 
and WWF/IUCN.
 



or replanted annually. 	- Agriculture Department sub-catchment 
studies (Nanu Oya & Hanguranketha
 
Oya)
 

- Irrigation Department 	studies of 
critical areas of major reservoir 
catchments 

- Ceylon Tobacco Company conservation 
and fuelwood plantings 

- Estate sector plantings 
- USAID Reforestation Project 
- ADB community forest project 
- IBRD plantation reforestation 
- Integrated Rural Development 

Projects 
- Tea Small Holders Authority 

planting 
- Lower Uva Planning Study (CIDA) 
- NADSA tree crop diversification. 
- FAO tree crop pilot project 
- Leanwila catchment study 
- Bamboo/Rattan Research project 

Proposed projects include mapping
 
and forestry projects at Victoria by
 
ODA & at Kotmale by CIDA.
 

Optimistic estimate is that 1000 ­
2000 hectares annually have been
 
rehabilitated over the last 5 or 6
 
years. No engineering works have
 
been installed.
 

FORESTRY PLANNING
 

* Control unnecessary *Developed slowly at first, but now
 
forest clearing in clearing is un6er control. Clearing
 
systems & settlements is restricted to proposed paddy lands
 

only. Clearing prohibited in Systems
 
A atL1 D.
 

• Establish fuelwood *In System H, fuelwood supplies are
 
plantations near all 	 qucstionable. In System C, only 350
 
new settled areas 	 hectares planted to date in Zone 2,
 

but 1200 hectares planned !or Zones
 
3 - 6 by World Bank. There may be
 
a shortfall in Zone 2. In System B,
 
about 550 hectares planted to date by
 
USAID and EEC. EEC will continue to
 
sponsor Zones 2 and 3 and World Bank
 
zones 6 - 8 which will have 1680
 
hectares. May also be a shortfall.
 

* Establish timber and *General conservation plantings carried
 
conservation plantings out by USAID reformstation project,
 

STC, MASL and PVO project to protect
 
Minipe Canal.
 



* Expand and strengthen *Under MEP, DWLC staff will be
 
capabilities of DWLC & expanded by 225. Wildlife Training
 
construct national Centre about to be constructed.
 
training centre. Conservation awareness education
 

programs underway.
 

" 	Develop national 

wildlife programs 

for conservation 

policy and management. 

Implement national
 
park planning team &
 
master plan for
 
reserves.
 

WATERSHED MANAGEMENT
 

" Establish a Mahaweli 

Catchment Redevelop-

ment Corporation to 

manage & co-ordinate 

catchment activities. 


" 	Enact a Mahaweli 

catchment redevelop-

ment law to take 

precedent over exis-

ting laws related to
 
soil conservation &
 
land use.
 

" 	Prepare a Master Plan 

for catchment develop-

ment. 


'DWLC has a committee for developing

policy. Park planning team created
 
under MEP but no complete national
 
master plan has been prepared.
 

*Co-ordination and direction for the
 
many catchment projects has been
 
lacking. However, MASL has just

establised a Watershed Protection and
 
Development Office in Kandy to assume
 
these functions. Development of this
 
institution will be assisted by West
 
Germany.
 

*Concepts have been discussed but no
 
new law formulated. GTZ project will
 
prepare rules/regulations for resource
 
conservation.
 

*Master plan has not been prepared,

national land use planning project

(UNDP/FAO and in 1988 ADB) plus
 
recent aerial photography survey of
 
catchment by ODA can provide basis
 
for such a plan and GTZ activity

plans.
 

' 	 Establish conservation 'The following projects and studies 
measures to minimize have been completed or are ongoing in 
soJl losses, protect the Mahaweli upper catchment: 
forests & agriculture 
productivity. Measures ­
include reforestation 
with timber & fuelwood ­
plantings, crop diversi-
fication & engineering

'works. These should be 

imlemented in accor-

dance with Master Plan. 

About 7,000 hectares 

should be rehabilitated 


-

-
-
-

Reforestation by ASL of major
 
reservoir catchments
 
Victoria soil/water conservation
 
study
 
Victoria peripheral development plan

Randenigala catchment survey
 
Kotmale catchment survey

Polgolla sedimentation study

Forest Department plantings pn
 
barren lands
 



-------------------------------

* Develip National 

Master Plan, training 

centre and enhance 

capabilities of Forest 

Department.
 

WATER RESOJRCES
 

* 	Establish water 
quality monitoring 
programs throughout 
AMP. 

* 	Conduct salinity 
intrusion studies at 
mouths of Maduru Oya 
& Mahaweli Ganga. 

* 	Conservation of 
villus by parks 
declaration & water 
regulation. 

* 	Control aquatic weeds 
and reuse, 

FISHERIES DEVELOPMENT
 

* 	 Develop new reservoir 
fisheries with subsidy
and settlements for 
fishermen. Provide 
hatcheries, stocking
& extension services, 

* Conduct fish farming

demonstration. 


' 	 Promote seasonal tank 
culture program 

*National Master Plan completed with
 
World Bank funding. USAID supporting
 
institutional strengthening of Forest
 
Department and new training centre.
 

*Monthly sampling programs ongoing in
 
systems by MASL and Universities.
 
Proposed study of upstream reservoirs
 
by Austria. Proposed 5 year program
 
for System B by World Bank.
 

*Maduru Oya study proposed by World
 
Bank.
 
No study for Mahaweli Gang&.
 

*Villus placed in new National Park
 
System. However, severe encroachment
 
due to overgrazing & development.

Initial water balance study of
 
single large villu complete, but no
 
other studies.
 

*Biological control (weevil) pilot

underway by Australia for Salvinia.
 
No re-use studies undertaken.
 

*New reservoir fisheries underway espe­
cially at Maduru Oya and Ulhitiya Oya.

90% subsidies provided to fishermen
 
for boats and gear and settlements
 
planned. Stocked all new
 
reservoirs but fingerling supply a
 
constraint. New Hatchery/breeding
 
station completed at Dambulla Oya

with UNICEF support. New stations
 
planned by CIDA at Maduru Oya & ODA
 
at Victoria Reservoir. Expansion of
 
breeding stations & extension service
 
to be implemented under new ADB
 
project.
 

*At System H, Ministry of Fisheries
 
implemented 25 - 30 ponds. Plans for
 
100 in H, B & C.
 
Cage,culture pilot by ODA planned.
 

*Suitable tanks being surveyed. Some
 
stocking has taken place.
 



-------------

HEALTH CARE/SANITATION
 

* 	Provision of health 
care facilities to 
all new settlement 

areas.
 

* Extend Anti-Malaria 

Campaign and provide

support for it to the 

AMP. Conduct vector 

research, 


* 	Provision of adequate 
water supplies (wells) 
and latrines to all 
settlers. 


WATER/SOIL MANAGEMENT
 

* 	Implement appropriate 

water management and 

soil conservation 

practices.
 

LAND USE PLANNING
 

* 	 Integrate environmen-
tal plans with system
land use plans. 


* 	Develop standardised 
land classification 

systems. 


*Early settlement stage assistance
 
provided by KEA with on-site mobile
 
uni-t and medical officer.
 

*A three-tiered system of services
 
being implemented involving
 
Divisional Health Centres,
 
Sub-Divisional Health Centres and
 
/Gramodaya Health Centres. System H
 
facilities in place. Systems C, B &
 
G facilities have very advanced
 
progress and much is in operation.

All facilities supported by MASL,

World Bank, EEC, CIDA, UNICEF,

Japan, Kuwait and Saudi Arabia.
 

*Campaign is underway with a Sub-

Divisional Centre established.
 
Spraying program recently assisted
 
by MASL and has improved coverage in
 
newly settled areas. Transport,

equipment support being provided by

MASL. Research and survey programs

have been carried out regarding
 
vector spread in AMP.
 

*MASL is providing good quality water
 
with wells for each family. Standpipe

supplies being provided for town
 
activities. Floor plates provided but
 
many latrines not constructed.
 

*Agricultural research & extension
 
completed in all systems. Guidelines
 
provided for erosion control.
 

*MASL Environmental Officer provides

direct input to Physical Planning

Unit in land use plan formulation
 
for systems.
 

*Standard systems being implemened by
 
new LUPPD of MLLD under cuirent UNDP/

FAO project & will be continueJ under
 
ADB support.
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Annual Construction Workplan (Sample Only) 

Tertiary System Construction - Zone 4A
 
Funding 
 (Rs. Million)

Subject No. Description Quantity Designs & 
 Unit Cost Total Cost
Distributory (ki) GSL AID Reimb.Specs. (Rs/Km) (Rs. Million)
Canals (26t) (74)
 

TS 1-88 D-16 
 3.45 2 (sheet 14) 950 
 3.28
D-17 0.85 2.43
1.72 1

D-22 780 1.34 0.35 0.99
5.81 1

D-37 950 5.52 1.44 4.08
2.29 2 (sheet 12) 870 
 1.99 0.52 1.47173.27 2-13 ~ 8.Rt.98 

Land Clearing - Zone 4A
 

Subproject Description 
 Quantity 
 Unit Cost Total Cost 
 GSL AID
No. (Hectares) (Rs/ha) (Rs. Million) (100t) (OtLC 1-88 Block 401 (see map) 
115 60,000 6.90
Block 402 6.90 ­209 " 12.54Block 405 12.54 ­187 
 " 11.22 11.22 -M1T -U330.66
 

1. Standard designs and specifications
2. Special designs and/or specs (refer to sheet number for details)
 

Note: 
 This should also contain a section describing the progress made toward meeting the
previous year's worklj1an targets
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Annual Policy Workplan (Sample Only)
 

Participatory Irrigator Organizations
 

Long Range Goals:
 

1. Every irrigator a member of Turnout Group.
 
2. Turnout Groups electing/choosing own leadership.

3. Turnout Groups a member of and ropresented on a Distributory Canal 

Irrigator Organization.
 
4. Each Distributory group a member of and represented on the highest 

level irrigator organization which is involved with the top level 
officials inmaking the decisions about water sharing, scheduling, 
operations and maintenance, fee collections, etc. 

5. Turnout Groups providing the labor necessary to do most of the
 
maintenance of their field and drainage channels. 

6. Turnout Groups collecting fees sufficient to pay for operation and
 
additional required maintenance of their field channels plus their
 
share of the 04M of the D-canals and possibly higher level canals.
 

7. Turnout Groups entering into contracts for providing labor for
 
maintenance of Distributory, Branch and Main Canals.
 

Targets 	for 1988 (Numbers refer to Goals above)
 

1. Policy already in effect.
 
2. MASL to publish a directive to this effect.
 
3. MkSL to establish (several) Distributory Canal Irrigator
 

Organizations on experimental basis.
 
4. MkSL to contract for research to study and recommend, in 1988, on the
 

best approach to bring about.
 
5. Later initiative.
 
6. MASL to conduct an analysis of legal and administrative steps 

necessary to put into effect. Contract for research to determine and 
report, in1988, accurate costs of O&M. 

7. Later initiative.
 

Note: 	 This should also contain a section describing the progess made
 
toward meeting the previous year's workplan targets.
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5C(2) - PROJECT CHECKLIST 

Listed below are statutory criteria applicable 
to pro~ects. This section is divided into two 
parts. Part A includes criteria applicable to 
all projects. Part B applies to projects funde6 
from specific sources only: B(1) applies to all 
projects funded with Development Assistance; 
B(2) applies to projects funded from Development 
Assistance loans; and B(3) applies to projects 
funded from ESF. 

CROSS REFERENCES: IS COUNTRY CHECKLIST UP TO 
DAIE? HAS STANDARD ITEM 
CHECKLIST BEEN REVIEWED FOR 
THIS PROJECT? 

Yes 

A. GENERAL CRITERIA FOR PROJECT 

1. FY 1987 Continuing Resolution See. 523: 
FAA Sec. 634A. Describe how 
.authorization and appropriations 
'committees of Senate and House have 
been or will be notified concerning 
the project. 

By Congressional 
Notification 

2. FAA Sec. -611Cal(1). Prior to obligation 

in excess of $500,000. will there be 
(a) engineering, financial ox other plans 
necessary to carry out the assistance. 
and (b) a reasonably firm estimate of the 
cost to the U.S. of the assistance? 

a) Yes 

b) Yes 

3. FAA Sec. 611(a)(2). If legislative 
action is required withia recipient 
country, what is basis for reasonable 
expectation that such action will be 
completed in time to permit orderly 
accomplishment of purpose of the 
assistance? 

N/A 

4. FAA Sec. 611(b): FY 1987 rontinuing 
Resolution Sec, 5Q01. If project is for 
water or water-related land resource 
construction, have benefits and costs 
beau computed to the extent practicable 
in accordance with the principles. 
standards. and procedures established 
pursuant to the Water Resources Planning 
Act (42 U.S.C. 1962. JM&Mq.)? (See 
A.I.1D. Handbook 3 for guidelines.) 

Yes 

/7, 
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5. 	FAA Sec. 611(el. If project is capital

assistance (e , construction), and 

Yes
 

total U.S. assistance for it will exceed

$1 million, has Mission Director
 
certified and Regional Assistant

Administrator taken into consideration

the 	country's capability effectively to
maintain and utilize the project?
 

6. 	FAA Sec. 209. 
 Is project susceptible to No
execution as part of regional 
or

multilateral project? 
 If so, why is
project not 
so executed? Information and
conclusion whether assistance will
 
encourage regional development programs.
 

7. 	FAA Sec. 601(a). Information and
conclusions on whether projects will 
improved technical
 
efficiency of agricultural
encourage efforts of the country to: 
 production will be
(a) 	increase the flow of international 
 achieved through the
trade; 
(b) foster private initiative and corstruction of an
competition: 
(c) 	encourage development 
 efficient irrigation
and 	use of cooperatives, credit unions, 
 system.
and 	savings and loan associations;


(d) discourage monopolistic practices;

(e) 	improve technical efficiency of

industry, agriculture and commerce; 
and

(f) 	strengthen free labor unions.
 

8. 	FAA Sec. 601(b). Information and 
 US Contractors will
conclusions on how project will encourage 
 provide technical
U.S. private trade and investment abroad 
 assistance, training and
and 	encourage private U.S. participation 
 commodities.
in foreign assistance programs (including

use of private trade channels and the
servicos of U.S. private enterprise).
 

9. 	FAA Secs. 612(b). 636(h). 
 Describe steps
taken to assure 	 Host country is providing
that, to the maximum 
 local currencies for
extent possible, the country is 
 recurrent cost expendi­contributing local currencies to meet the 
 tures plus support for
cost of contractual and other services, 
 the 	technical assistance
and 	foreign currencies owned by the U.S. 
 and 	training.

are 	utilized in lieu of dollars.
 

10. 	FAA Sec. 612(d). 
 Does the U.S. own
 excess 
foreign currency of the country

and, if so, what arrangements have been 

No
 

made for its release?
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11. 	FY 1987 Continuing Resolution Sec. 521. Commodities for export will

If assistance is for the production of be produced only after
 
any 	commodity for export, is the 
 careful market research has

commodity likely to be in surplus on 
 concluded that they will not

world markets at the time the resulting be in surplus on world market

productive capacity becomes operative, 
 and 	will not cause substan

and 	is such assistance likely to cause 
 tial injury to US producers.

substantial injury to U.S. producers of
 
the 	same, similar or competing commodity?
 

12. 	FY 1987 Continuing Resolution Sec. 558 
 Exports are not expected to
(as 	interpreted by conference report). 
 cause substantial injury to

If assistance is for agricultural U.S. exporters of similar
 
development activities (specifically, any commodities.
 
testing or breeding feasibility study,

variety improvement or introduction,
 
consultancy, publication, conference, 
or
 
training), are sucn activities (a)

specifically and principally designed to
 
increase agricultural exports by the host
 
country to a country other than the
 
United States, where the export would
 
lead to direct competition in that third
 
country with exports of a similar
 
commodity grown or produced in the United
 
States, and can the activities reasonably

be expected to cause substantial injury
 
to U.S. exporters of a similar
 
agricultural commodity; or (b) in support

of research that is intended primarily to
 
benefit U.S. producers?
 

13. 
FY 1987 Continuing Resolution Sec. 559. No
 
Will the assistance (except for programs

in Caribbean Basin initiative countries
 
under U.S. Tariff Schedule "Section 807,"

which allows reduced tariffs on articles
 
assembled abroad from U.S.-made
 
components) be used directly to procure

feasibility studies, prefeasibility

studies, or project profiles of potential

investment in, or to assist the
 
establishment of facilities specifically

designed for, the manufacture for export

to the United States or to third country

markets in direct competition with U.S.
 
exports, of textiles, apparel, Zootwear,
 
handbags, flat goods (such as wallets or
 
coin purses worn on the person), work
 
gloves or leather wearing apparel?
 

/ r~) 
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14. FAA Sec. 118(c). Does the assistance Yes. See environmental 
comply with the environmental procedures assessment. 
set forth in A.I.D. Regulation 16? Does 
the assistance place a high priority on 
conservation and sustainable management 
of tropical forests? Specifically, does 
the assistance, to the fullest extent 
feasible: (a) stress the importance of 
conserving and sustainably managing 
forest resources; (b) support activities 
which offer employment and income 
alternatives to those who otherwise 
would cause destruction and loss of 
forests, and help countries identify 
and implement alternatives to colonizing 
forested areas; (c) support training 
programs, educational efforts, and the 
establishment or strengthening of 
institutions to improve forest 
management; (d) help end destructive 
slash-and-burn agriculture by supporting 
stable and productive farming practices; 
(e) help conserve forests which have not 
yet been degraded, by helping to increase 
production on lands already cleared or 
degraded; (f) conserve forested 
watersheds and rehabilitate those which 
have been deforested; (g) support 
training, research, and other actions 
which lead to sustainable and more 
environmentally sound practices for 
timber harvesting, removal, and 
processing; (h) support research to 
expand knowledge of tropical forests 
and identify alternatives which will 
prevent forest destruction, loss, or 
degradation; (i) conserve biological 
diversity in forest areas by supporting 
efforts to identify, establish, and 
maintain a representative network of 
protected tropical forest ecosystems 
on a worldwide basis, by making the 
establishment of protected areas a 
condition of support for activities 
involving forest clearance or 
degradation, and by helping to identify 
tropical forest ecosystems and species 
in need of protection and establish and 
maintain appropriate protected areas; 
(J) seek to increase the awareness of 
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U.S. government agencies and other donors

of the immediate and long-term value of
 
tropical forests; and (k) utilize the
 
resources and abilities of all relevant
 
U.S. government agencies?
 

15. 	FAA Sec. 1l9(0)(4)-(6). Will the 

assistance (a) support training and

education efforts which improve the
 
capacity of recipient countries to
 
prevent loss of biological diversity;

(b) 	be provided under a long-term

agreement in which the recipient country

agrees to protect ecosystems or other
 
wildlife habitats; (c) support efforts
 
to identify and survey ecosystems in
 
recipient countries worthy of

protection; 
 or 	(d) by any direct or
 
indirect ieans significantly degrade

national parks or 
similar protected areas
 
or introduce exotic plants or animals
 
into such areas?
 

16. 	FAA 121(d). If a Sahel project, has a 

determination been made that the host
 
government has an adequate sysem for

accounting for and controlling receipt

and expenditure of project funds 
(either

dollars or local currency generated

therefrom)?
 

17. FY 1987 Continuing Resolution Sec. 532. 

Is disbursement of the assistance
 
conditioned solely on the basis of the

policies of any multilateral institution?
 

B. 	FUNDING CRITERIA FOR PROJECT
 

1. Development Assistance Proect Criteria
 

a. 
FAA Secs. 102(b). 111, 113, 281(a).

Describe extent to which activity

will (a) effectively involve the poor

in development by extending access 
to 

economy at local level, increasing 

labor-intensive production and the
 
use of appropriate technology.

dispersing investment from cities
 
to 	small towns and rural areas, and
 

Annex j 

No
 

N/A
 

No
 

a) 	Landless
 
agricultural
 
workers will be
 
provided with
 
irrigated lands.
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insuring wide participation of the poor

in the benefits of development on a 

sustained basis, using appropriate U.S. 

institutions; (b) help develop

cooperatives, especially by technical
 
assistance, to assist rural and urban 

poor to help themselves toward better 

life, and otherwise encourage democratic 

private and local governmental

institutions; (c) support the self-help

efforts of developing countries; (d) 

promote the participation of women in the 

national economies of developing

countries and the improvement of women's 

status; and (e) utilize and encourage

regional cooperation by developing
 
countries.
 

b. 	FAA Secs. 103, 103A. 104. 105, 106,

120-21. Does the project fit the
 
criteria for the source of funds
 
(functional account) being used?
 

c. 	FAA Sec. 107. Is emphasis placed on use 

of appropriate technology (relatively

smaller, cost-saving, labor-using

technologies that are generally most
 
appropriate for the small farms, small
 
businesses, and small incomes of the
 
poor)?
 

d. 	FAA Secs. 110, 124(d). Will the 

recipient country provide at least
 
25 percent of the costs of the program,

project, or activity with respect to whch
 
the assistance is to be furnished (or is
 
the latter cost-sharing requirement being

waived for a "relatively least developed"

country)?
 

e. 	FAA Sec. 128(b). If the activity 

attempts to increase the institutional
 
capabilities of private organizations or
 
the 	government of the country, or if it
 
attempts to stimulate scientific and
 
technological research, has it been
 
designed and will it be monitored to
 
ensure that the ultimate beneficiaries
 
are the poor majority?
 

b. Farmer organizations
 
will assume role for
 
irrigation management and
 
marketing.
 

c. Project directly supports

major host country
 
development program.
 

d. Women are direct
 
beneficiaries of extension
 
program.
 

e. N/A
 

Yes
 

Yes
 

Yes
 

Yes
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f. 	FAA Sec. 281(b). Describe extent to 
 Provides landless rural
which program recognizes the particular 
 poor with irrigated land.
needs, desires, and capacities of the 
 Local farmers to be
people of the country; utilizes the 
 trained in self reliance
country's intellectual resources to 
 and 	management.

encourage institutional developient; and
 
supports civil education and training in
 
skills required for effective
 
participation in governmental processes

essential to self-government.
 

g. 	FY 1987 Continuing Resolution Sec. 540. 
 No

Are 	any of the funds to be used for the
 
performance of abortions as 
a method of

family planning or to motivate or 
coerce
 
any person to practice abortions?
 

Are 	any of the funds to be used to pay No

for the performance of involuntary

sterilization as a method of family

planning or to coerce or provide any

financial incentive to any person to
 
undergo sterilizations?
 

Are any of the funds to be used to pay No
 
for any biomedical research which
 
relates, in whole or 
in part, to methods
 
of, or the performance of, abortions or
 
involuntary sterilization as a means of
 
family planning?
 

h. 	FY 1987 Continuing Resolution. Is the No
 
assistancG being made available to any

organization or program which has been
 
determined to support or participate in
 
the management of a program of coercive
 
abortion or involuntary sterilization?
 

If assistance is from the population 	 N/A

functional account. 
are 	any of the funds
 
to be made available to voluntary family

planning projects which do not offer,

either directly or through referral to or
 
information about access 
to, 	a broad
 
range cf family planning methods and
 
services?
 

i. 	FAA Sec. 601(e). Will the project

utilize competitive selection procedures 

Yes"
 

for the awarding of contracts, except

where applicable procurement rules allow
 
otherwise?
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J. 	FY 1987 Continuing Resolution. How much 
 Mission anticipates
of the funds will be available only for opportunities for
activities of economically and socially 
 minority firms in
disadvantaged enterprises, historically 
 subcontracting and in
black colleges and universities, and short-term TA
private and voluntary organizations which
 
are controlled by individuals who are
 
black Americans, Hispanic Americans, or
 
Native Americans, or who are economically
 
or socially disadvantaged (including

women)?
 

a) Yes
k. 	FAA Sec. 118(c)(13). If the assistance
 
will support a program or project b) Yes

significantly affecting tropical forests
 
(including projects involving the
 
planting of exotic plant species), will

the program or project (a) be based upon

careful analysis of the alternatives
 
available to achieve the best sustainable
 
use of the land. and (b) take full
 
account of the environmental impacts of
 
the proposed activities on biological

diversity?
 

1. 	FAA Sec. 118(c)(14). Will assistance 

be used for (a) the procurement or use 

No
 

of logging equipment, unless an
 
environmental assessment 
indicates that

all timber harvesting operations involved
 
will be conducted in an environmentally

sound manner and that the proposed

activity will produce positive economic
 
benefits and sustainable forest
 
management systems; 
 or (b) actions which
 
significantly degrade national parks or
 
similar protected areas which c _,tain

tropical forests, or introduce exotic
 
plants or animals into such areas?
 

m. 	FAA Sec. 118(c)(15). Will assistance be a) No
 
used for (a) activities which would
result in the conversion of forest lands 
 b) Yes but permitted
to the rearing of livestock; (b) the 
 by EA for Mahaweli
construction, upgrading, or maintenance 
 projects.

of roads (including temporary haul roads
for logging or other extractive 
 c) Yes, but permitted
industries) which pass through relatively 
 by EA for Mahaweli
undegraded forest lands; (c) the 
 projects.
colonization of forest lands; 
or (d) the
construction of dams or 
other water 
 d) Yes, but permitted


by EA for Mahaweli
 
projects.
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control structures which flood relatively

undegraded forest lands, unless with
 
respect to each such activity an
 
environmental assessment indicates that
 
the 	activity will contribute
 
significantly and directly to improving

the livelihood of the rural poor and will
 
be conducted in an environmentally sound
 
manner which supports sustainable
 
development?
 

2. Development Assistance Proiect Criteria
 
(Loans Only)
 

a. 	FAA Sec. 122(b). Information and Sri Lanikawill be able
 
conclusion on capacity of the country to to repay the loan.
 
repay the loan at a reasonable rate of
 
interest.
 

b. 	FAA Sec. 620(d). If assistance is for N/A
 
any productive enterprise which will
 
compete with U.S. enterprises, is there
 
an agreement by the recipient country to
 
prevent export to the U.S. of more than
 
20 percent of the enterprise's annual
 
production during the life of the loan.
 
or has the requirement to enter into such
 
an agreement been waived by the President
 
because of a national security interest?
 

c. 	FY 1987 Continuing Resolution. If for a N/A

loan to a private sector institution from
 
funds made available to carry out the
 
provisions of FAA Sections 103 through

106, will loan be provided, to the
 
maximum extent practicable, at or near
 
the prevailing interest rate paid on
 
Treasury obligations of similar maturity
 
at the time of obligating such funds?
 

d. 	FAA Sec. 122(b). Does the activity Yes
 
give reasonable promise of assisting

long-ranqe plans and programs designed
 
to develop economic resources and
 
increase productive capacities?
 

/.51 x' 
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3. Economic Suport Fund Proiect Criteria N/A
 

a. 	FAA Sec. 531(a). Will this assistance
 
promote economic and political

stability? To the maximum extent
 
feasible, is this assistance consistent
 
with the policy directions, purposes, and
 
programs of Part I of the FAA?
 

b. 	FAA Sec. 531(e). Will this assistance be
 
used for military or paramilitary
 
purposes?
 

c. 	ISDCA of 185 Sec. 207. Will ESF funds
 
be used to finance the construction,
 
operation or maintenance of. or the
 
supplying of fuel for, a nuclear
 
facility? If so, has the President
 
certified that such country is a party to
 
the Treaty on the Non-Proliferation of
 
Nuclear Weapons or the Treaty for the
 
Prohibition of Nuclear Weapons in Latin
 
America (the "Treaty of Tlatelolco"),
 
cooperates fully with the IAEA, and
 
pursues nonproliferation policies

consistent with those of the United
 
States?
 

d. 	FAA Sec. 609. If commodities are to be
 
granted so that sale proceeds will accrue
 
to the recipient country, have Special

Account (counterpart) arrangements been
 
made?
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SC(3) - STANDARD ITEM CHECKLIST
 

Listed below are 
the statutory items which
normally will be covered routinely in those
provisions of an assistance agreement dealing
with its implementation, or covered in the'
agreement by imposing limits on certain uses of
 
funds.
 

These items are arranged under the general

headings of (A) Procurement, (B) Construction.

and (C) Other Restrictions.
 

A. PROCUREMENT
 

1. FAA Sec. 602(a). Are there arrangements 
 Mission anticipates one
to permit U.S. small business to
participate equitably in the furnishing 

large contract, with oppor­
tunities for srwall busines:
of commodities and services financed? 
 in providing short-term
 

2. technical assistance.
FAA Sec. 604(a). Will all procurement be

from the U.S. except as otherwise

determined by the President or under
delegation from him? 
 Yes
 

3. FAA Sec. 604(d). If the cooperating

country discriminates against marine 
 N/A
insurance companies authorized to do
business in the U.S., will commodities be
insured in the United States against

marine risk with such a company?
 

4. FAA Sec. 604(e): ISDCA of 1980 Sec. 
 N/A
7_O -.La*.. If non-U.S. procurement of

agricultural commodity or product thereof
 
is to be financed, is 
there provision

against such procurement when the
 
domestic price of such commodity is less
 
than parity? (Exception where commodity

financed could not reasonably be procured
 
in U.S.)
 

5. FAA Sec. 604(g). Will construction or
engineering services be pLocured from

firms of advanced developing countries
 
which are otherwise eligible under Code
 
941 and which have attained a competitive

capability in international markets in
 one 
of these areas? (Exception for those
 

/ co,
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countries which receive direct economic
 
assistance under the FAA and permit

United States firms to compete for
 
construction or engineering services
 
financed from assistance programs of
 
these countries.)
 

6. 	FAA Sec. 603. 
 Is the shipping excluded No. Cargo preference is

from compliance with the requirement in part of agreement.

section 901(b) of the Merchant Marine Act
 
of 1936. as amended, that at least
 
50 percent of the gross tonnage of
 
commodities (computed separately for dry

bulk carriers, dry cargo liners, and
 
tankers) financed shall be transported on
 
privately owned U.S. flag commercial
 
vessels to the extent such vessels are
 
available at fair and reasonable rates?
 

7. 	FAA Sec. 621(a). If technical assistance a) Yes
 
is financed, will such assistance be
 
furnished by private enterprise on a b) No
 
contract basis to the fullest extent
 
practicable? will the facilities and
 
resources of other Federal agencies be
 
utilized, when they are particularly

suitable, not competitive with private

enterprise, and made available without
 
undue interference with domestic programs?
 

8. 	International Air Transportation Fair Yes
 
Competitive Practices Act, 1974. 
 If air
 
transportation of persons or property is
 
financed on grant basis, will U.S.
 
carriers be used to the extent such
 
service is available?
 

9. 	FY 1987 Continuing Resolution Sec 
 504. Yes
 
If the U.S. Government is a party to a
 
contract for procurement, does the
 
contract contain a provision authorizing

termination of such contract for the
 
convenience of the United States?
 

10. 	FY 1987 Continuing Resolution Sec. 524. 
 Yes
 
If assistance is for consulting service
 
through procurement contract pursuant to
 
5 U.S.C. 3109, are contract expenditures
 
a matter of public record and available
 
for 	public inspection (unless otherwise
 
provided by law or Executive order)?
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B. 	CONSTRUCTION
 

1. 	FAA Sec. 601(d). If capital (e.q., Yes
 
construction) project, will U.S.
 
engineering and professional servi6es be
 
used?
 

2. 	FAA Sec. 611(c). If contracts for
 
construction are to be financed, will 
 Yes
 
they be let on a competitive basis to
 
maximum extent practicable?


4 

3. 	FAA Sec. 620(k). If for construction of No
 
productive e9 terprise, will aggregate

value of assistance to be furnished by

the U.S. not exceed $100 million (except

for productive enterprises in Egypt that
 
were described in the CP), or does
 
assistance have the express approval of
 
Congress?
 

C. 	OTHER RESTRICTIONS
 

1. FAA Sec. 122(b). If development loan 	 Yes
 
repayable in dollars. is interest rate at
 
least 2 percent per annum during a grace

period which is not to exceed ten years.

and at least 3 percent per annum
 
thereafter?
 

2. 	FAA Sec. 301(d). If fund is established N/A

solely by U.S. contributions and
 
administered by an international
 
organization, does Comptroller General
 
have audit rights?
 

3. 	FAA Cec. 620(h). Do arrangements exist Yes
 
to insure that United States foreign aid
 
is not used in a manner which. contrary
 
to the best interests of the United
 
States, promotes or assists the foreign

aid 	projects or activities of the
 
Communist-bloc countries?
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4. 	Will arrangements preclude use 
of 	 Yes, all will be precluded.

financing:
 

a. 
FAA 	Sec. 104(f): FY 1987 Continuing

Resolution Secs. 525, 540. (1) To
 
pay for performance of abortions as
 
a method of family planning or to
 
motivate or coerce persons to
 
practice abortions; (2) to pay for
 
performance of involuntary

sterilization as method of family

planning, or to coerce or provide

financial incentive to any person to
 
undergo sterilization; (3) to pay for
 
any biomedical research which
 
relates, in whole or 
part, to methods
 
or the performance of abortions or
 
involuntary sterilizations as a means
 
of family planning; or (4) to lobby

for abortion?
 

b. 	FAA Sec. 483. 
 To make reimburse­
bursements. in the form of cash
 
payments, to persons whose illicit
 
drug crops are eradicated?
 

c. 	FAA Sec. 620(g). To compensate
 
owners for expropriated or
 
nationalized property, except to
 
compensate foreign nationals in
 
accordance with a land reform program

certified by the President?
 

d. 	FAA Sec. 660. To provide training,

advice, or any financial support for
 
police, prisons, or other.law
 
enforcement forces, except for
 
narcotics programs?
 

e. 	FAA Sec. 662. 
 For 	CIA activities?
 

f. 	FAA Sec.-636(i). For purchase, sale,

long-term lease, exchange or guaranty

of the sale of motor vehicles
 
manufactured outside U.S., unless a
 
waiver is obtained?
 

g. 	FY 1987 Continuing Resolution Sec.
 
503. To pay pensions, annuities,

retirement pay, or adjusted service
 
compensation for military personnel?
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h. 	FY 1987 Continuing Resolution Sec. 505.
 
To pay U.N. assessments, arrearages or
 
dues?
 

i. 	FY 1987 Coltinuing Resolution Sec. 506.
 
To carry out provisions of FAA section
 
209(d) (transfer of FAA funds to
 
multilateral organizations for lending)?
 

j. 	FY 1987 ContinuinQ Resolution Sec. 510.
 
To finaace the export of nuclear
 
equipmcnt, fuel, or technology?
 

k. 	FY 1987 Continuing Resolution Sec. 511.
 
For the purpose of aiding the efforts of
 
the government of such country to repress

the legitimate rights of the population

of such country contrary to the Universal
 
Declaration of Human Rights?
 

1. 	FY 1986 Continuing Resolution Sec. 516.
 
To be used for publicity or propaganda
 
purposes within U.S. not authorized by

Congress?
 

/6 
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Certification Pursuant to Section 611 (e) of
 
the Foreign Assistance Act of 1961, as amended
 

I, Gary L. Nelson, Acting Director of the Agency for
 
International Development in Sri Lanka, having taken into
 
account among other things, the capacity of the Sri Lanka
 
Government and its agencies to properly utilize and maintain
 
the facilities to be constructed and the commodities to be
 
imported under this project as well as the technical assistance
 
and training to be funded, do hereby certify that, in my

judgement, Sri Lanka has both the financial capability and
 
adequatp human resources to effectively utilize the inputs

provided by this project.
 

The judgement is based upon the project analyses presented in
 
the Mahaweli Downstream Support Project Paper and is subject to
 
the conditions imposed therein.
 

Gary . Nelson 
Act$ g Director 

t
Date:fre 4Z1
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