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PROJECT AUTHORIZATION

Sri Lanka

Mahaweli Agriculture §
Rural Development
Project No.383-0086
Loan No.383-T-038

1. Pursuant to Section 103 of the Foreign Assistance Act of
1961, as amended, I hereby authorize the Mahaweli Agriculture
and Rural Development Project for the Democratic Socialist
Republic of Sri Lanka ('the Cooperating Country") involving
planned obligations of not to exceed $3,800,000 in loan funds
and $10,200,000 in grant funds over a four 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 eight 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 Mahaweli Authority
of Sri Lanka (a) demonstrate improved methods of utilizing land
and water resources, (b) develop farmer organizations to
provide improved water management, (c) develop agriculture
support services, and (d) develop and implement policies to
ensure the sustainability of project benefits by providing
technical assistance, commodities and operational support
costs. The Project may provide funds for costs such as per
diem and travel incurred by GSL employees to attend workshops
and training courses, and local travel to carry out project
activities.

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 conditions 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 (19) 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.

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 ccuntries 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.1.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 flag 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 any disbursement, or the issuance of any
commitment documnents under the Project Agreement, for
activities other than technical assistance, in calendar year
1988 and in any project year thereafter, the Cooperating
Country shall furnish in form and substance satisfactory to
A.1.D., a work plan for that year, which will include all
activities to be undertaken by the project during the course of
the year along with an implementation schedule of the policy
initiatives under the project.

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;



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

(iv) to establish a field-oriented, adaptive and
applied research system in the project area;

(v) 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 waiver to A.I.D. regulations is 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 M W"

Nelson
Ac ing Director
USAID/Sri Lanka

Date M/?;/?ﬁ
Clearances:
. JLee, A/AGR ’
. DZvinakis, PR e
JEmmert, A/PRG”/rp--\0

. RAlbores, CONT =7 é

Drafted: LChiles, RLA

gUoOw>»



AID

ARTI
CIDA

DLS
DOA

EEC
EIED

FA

FSE
GSL
IBRD
1Co
IRR
LOP

OFC
PASE

PCC
PRB

RRC
RTF

SFC
SLIDA
TA
USAID

WUA

ACRONYMS

Additional Deputy Resident Project Manager (MASL Irrigation
System)

Agency for International Development
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Canadian International Development Agency
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I. SUMMARY AND RECOMMENDATIONS

A. Recommendations

1. Funding
USAID/Sri Lanka will authorize

a. A development loan of $3.8 million, to be disbursed over three
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 $10.2 million to be disbursed over a
period of eight years, to the Government of Sri Lanka for the
Mahaweli Agriculture and Rural Development Project.

AID project funds would be obligated as follows:

U.S. Fiscal Year Loan Amount Grant Amount

(USF millions) (US$ millions)
1987 2.0 2.0
1938 1.133 2.5
1989 0 1.3
1990 0.667 2.5
1991 ' 0 1.90
1992 0 0
1993 0 0
1994 0 0
1995 0 0

TOTAL 3.8 $10.2

B. Summary Project Description

The Mahaweli Agriculture and Rural Development (MARD) Project is
action-oriented support to the Accelerated Mahaweli Program. MAPD will
deliver rapid economic returns from the investment in irrigation and
settlement infrastructure on the left bank of System B. Where earlier
projects have helped build the capacity for year-round irrigation, MARD
will maximize the use of the area's resources. The project will develop
the full potential of 21,314 hectares of irrigated land presently
designated for rice cropping, and 28,609 hectares of associated
unirrigated uplands, supporting 25,151 settler famiiies.



In addition to providing direct assistance to the Mahaweli Authority
of Sri Lanka (MASL) through its various agencies and divisions in the
operations of the AMP on the left bank of System B, MARD will implement
field tests of new procedures, methodologies and processes for raising
agricultural productivity and income which will have Mahaweli-wide
application. These tests will begin in Zones 1 and 5, now 98 percent
completed and settled, with more extensive applications in Zones 2 and 3
until the final tests will be conducted in Zone 4A, to be constructed by
MARD's companion project, Mahaweli Downstream Support, due for initial
settlement in 1989. By the time that 4A is ready for settlement, MARD
will have field-tested new applications of agricultural technology
generation and extension, water management and farmer organization, and
supporting services for marketing and access to farm inputs which will
significantly change the pace of Mahaweli development.

The project has three components:

Agricultural Technology Generation and Dissemination

A Research Task Force assembled from the research staff of the
Department of Agriculture, Mahaweli Economic Agency (MEA), and
Technical Assistance, will match international and domestic demand
for mass-produced field crops, the land and water resource base of
System B, and the highest level of technology proven in the region,
to develop cropping systems for the left bank's 20,724 farm
families. A Linear Programming Model will be created to provide
special extension recommendations for each unique soil and water
resource, to diversify new settlers from the low-income pattern of
paddy-paddy in both the Maha and Yala seasons. The region will
convert, where possible and profitable, to diversified cropping of
two or three crops per year, growing rice only if is the most
profitable for the individual farming conditions.

Utilizing a farm management approach, the project will support
detailed record keeping of costs and returns to field crepping
alternatives and homestead production, seeking to rapidly move from
research recommendations to field results. In addition to
retraining the existing agricultural cadre, the project will propose
to add 40 Farming System Extensionists to promote the introducticn
of new cropping patterns, working in conjunction with farmer
organizers, to gain the most from rapidly accumulating knowledge of
diversified and integrated agricultural production by settlement
farmers.

Through special support to the newly commissioned Regional Research
Station at Aralaganwila, in Zone 1, the project will apply research
specialists to the immediate tasks of Mahaweli agricultural
development. This is particularly important for the development of
export crops of the quality and quantity demands by international
markets. As other programs build the infrastructure for the
station, MARD will work through MEA to commission directed research,
attract high-quality staff and provide the resources to conduct on
station and on farm research experiments. The goal is to provide
critical recommendations to the System B Deputy Resident Project

Manager for Agriculture (who directs the extension system) on

2



diversified cropping patterns, plant material, cultural practices
and water applications, and cash potential from homestead
production, all considered in an income-maximizing farm management
context, for a yearly agricultural calendar, beginning in the Maha
season of 1988.

Water Management and Farmer Organization

MARD will operationalize the main system O&M recommendations
grovided bg the existing technical assistance contractor located in

ystem B, by supporting training, operational procedures,
facilities, and communications required to improve water
distribution flexibility for more sophisticated agricultural
cropping patterns, and to ensure continued operations through
well-designed system maintenance. Turnout level and farm water
management will be improved by a series of demonstrations, in
conjunction with the agricultural extensionists and farmer organizer
cadre (described below), of the results achievable from selecting
the most appropriate water use for the particular cropping patterns
being implemented.

The project will also test the introduction of Irrigation Community
Organizers, working through the structure of the Deputy RPM for
Water Management, helping turnout groups organize and make important
consensus water, field-level system maintenance, and cropping
decisions. Diversified irrigated agriculture calls for far more
agreement and cooperation than new, non-related settlers are likely
to generate in the absence of directed and specific outside
assistance. Several alternative models for the formation of turnout
groups will be tested in Zones 1 and 5, analyzed and refined for
Zones 2 and 3, and applied in Zone 4A. Under full implemertation,
turnout groups should be able to form D canal Water Users
Organizations, which can undertake contract maintenance, collect
water user fees, and relieve MEA of many responsibilities which are
both costly and time consuming.

Agricultural Supporting Services

MARD will work against the constraints of limited market access for
Mahaweli farmers by commissioning special reports on domestic and
international markets for agricultural crops which can be produced
in System B. These reports will feed into the Linear Programming
Model established at the Aralaganwila Regional Research Centre, and
bring profit maximizing recommendations, when combined with
agronomic and technical data coliected by field and research staff,
to the extension cadre. When suitable exportable crops are
identified, the project will support linkages to exporters and
brokers, assisting in the proper quality control over
transportation, storage, packaging, and post harvest handling.
Special marketing funds will support the introduction of export
crops on sufficient area to test international markets, prior to the
establishment of large scale production in the Mahaweli.



MARD will: support a Farmer's Investment Program for Zone 4A, to
overcome the lack of resources of these new settler's who will be,
for the first time in System B, primarily selectees. The program

. will provide for agricultural inputs during the first and second
cropping seasons, without-directly obligating the settlers to repay;
however a linked incentive scheme will encourage savings by
providing housing constructions loans when the farmers have
accumulated funds in their own bank account. Since this program
will not be implemented until 1989, the details will be worked out
as the project gets underway.

Production Credit requirements remain an enigma, with farmers in
System B demonstrating high paddy yields (suggesting a high level of
cash and labor inputs) without drawing credit from the commercial
banking system. The project will study the rural credit
requirements, the relationship between credit and "tenancy",
informal methods of financing required inputs and the administrative
costs incurred by commercial banks in the provision of small farmer
production credit.

By the end of the project, the left bank of System B should be
producing diversified crops which respond to international and domestic
market demand, under conditions of the best known agricultural
technology, with well-established farmer organization supporting
efficient water management and clustered cropping patterns for optimum
farm income.

The total cost of project activities will be $24.2 million: $10.2
million in grants, $3.8 million from a developmental loan, and $10.2
million in contributing MASL contributions. The inputs consist of
training $363,000, commodities $755,000, facilities $646,000, expatriate
and local technical assistance, and GSL operating expenses to complement
and support the MARD initiatives. The GSL contribution consists
primarily of operational expenditures and expenditures related to
maintenance, and the Department of Agriculture activities together with
incremental costs. Approximately fifty percent expenditures for
agriculture development and water management over the eight year project
period together with incremental costs have been taken into consideration
in estimating the GSL contribution.

Inputs Magnitude and Source of Inputs ($'000s)
AID GSL

Projected Grant Loan Total Total Total

Training 363 363 363
Commodities 755 755 755
Operations (O&M) 320 320 9,082 9,402
Technical Assist. 6,155 6,155 6,155
Special Activ.**1/ 1,996 1,490 3,486 3,486
Evaluation 220 220 220
Construction 646 646 646
Sub Total... 8,734 3,211 11,945 9,082 21,027
Contingency 873 321 1,194 908 2,102
Inflation (5%) 593 268 861 210 1,071

Total (rounded) 10,200 3,800 14,000 10,200 24,200




The primary implementing agency will be the Mahaweli Authority of
Sri Lanka and its agencies, through the office of the MEA Resident
Project Manager located in Zone 1, left bank, System B, near
Aralaganwila. - In addition, through MEA, the project will support the
Aralaganwila Regional Research Centre of the Department of Agriculture.

C. Summary of Findings

The analysis completed during project design, and prior studies
provided for the design, support the conclusion that the prcject is
technically feasible, socially sound, and can be effectively administered
as planned. The analyses further demonstrate that the costs of the
project have been fully provided for in the budget and that the project
provides an acceptable economic return. The project meets all AID
statutory criteria (Annex D) and Section 611(e) certification
requirements (Annex E).

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 periodically monitored, and made a
part of each project evaluation. Since REDS and the World Bank's
agricultural sector credit appraisal may closely coincide, these projects
offer the opportunity for close donor coordination on policy issues in
agricultural 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 increasinly 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 entrepreneurs and private investment in the left bank of
System B.

3. Economic Returns on MDS and MARD

The two projects contain within them an overall assessment of System
B, left bank economic return from MDS and MARD, finding an IRR of 16.7
percent under reasonable and conservative assumptions of project
beneficiaries, crop diversification, adoption of high-yielding plant
materials and cultural practices, and access to marketing channels. It
is a bit late in the day to review the economics of the Accelerated
Mahaweli Program, or the returns to the construction of the main and
branches for System B, but the analysis supports very significant
berefits to be derived from MDS and MARD given the existing
infrastructure investment to date.



4. Subsistence Farming and the Half-acre Homesteads

The design team was encouraged by MASL to review the proposed size
of the homestead proposed for settlers in Zone 4A , seeking 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, which 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 by resourceless
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. Insofar as the program generates rural savings, the
re-flows would be lent to settlers at commercial interest rates, by a
commercial banl 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 is (credit-worthiness)
or is not (subsidies to bank operations) designed to directly attack.

6. The Environment

An update of the Environmental Assessment Action Plan for the
Mahaweli program was conducted as reported in Attachment 9. It found
substantial progress on prior recommendations to upgrade programs which
prevent deterioration of the environment. The sole issue addressed in
MARD is a covenant on the establishment of fuel wood plots for the left
bank of System B.

E. Project Issues

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 immediate market past
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 50 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
1ts greatest challenge and best opportunity for real impact on
agricultural production in Sri Lanka.

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, MARD, through System B, will lead settlement
farmers into large-scale export agriculture. To do less will not fulfill
the promise of the Accelerated Mahaweli 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 MEA, who gave generously of their time,
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a. Project Committee

John Flynn, Chairman, Chief, Office of Food and Agriculture
Development
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Gary Nelson, Deputy Director
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FOOTNOTES

#x]/ SPECIAL ACTIVITIES LOAN/GRANT BREAK

Farm Investment
Postharvest
Market Information
Market Activities
Ag. Research

Ag. Extension
Water Management
Special Studies
TOTAL. ..

Grant

1,556

200
400

300
40
150
2,646

Loan

50
250

340
200

10

Total
1,556
250

540
600



I1. PROJECT RATIONALE AND DESCRIPTION

A. Rationale

The two linked projects under joint development, the Mahaweli
Downstream Support 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 45,335 farm families, many
previously landless or chena cultivators, who were provided with
irrigated land, roads, homes and settlement infrastructure.**1/

The development of the Mahaweli River Basin includes three major
systems, denoted as H, C and B. System H is largely completed with
23,170 hectares under irrigation. Systems C, with 24,491 hectares of
potentially irrigable land, of which 12,245 are under cultivation, has
been under development since 1980, and represents the second major
Mahaweli development model, building on the lessons from System H.

System B, the last major initiative planned for 34,826 hectares of
irrigated land, is in the initial stages of development, with the main
and branch canals completed for the left bank, and 9,920 settlers
(including previous residents of an established village tank). Zones 1
and 5 are 98 percent completed and 10,000 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 intends to bring 4,606
hectares under 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 the map on the following page 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.#**2/

LAND RESOURCES AND SETTLEEAgkﬁIiIES IN SYSTEM B, LEFT BANK
Zone Irrigated Has Non-irrigated 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 5,496
Zone 5: 5,035 6,800 4,666
Total 23,610 28,609 25,151

[Planning and Monitoring Unit, MASL, April 17, 1987]
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Settlers to be allocated irrigated land total 20,724. Irrigated
paddy lands total 21,314, while under non-irrigated lands, 4,780 hectares
is classified as horticulture land, while 23,829 are pasture, fuel and
timber lands. :

AID has made a major commitment to the development of System B. The
Mahaweli Basin Development Project Phase I financed the design and
supervision of construction of the main and branch canals and the design
of the main drainage system on the left bank of System B. The Mahaweli
Basin Development Project Phase II financed the construction of 52.9 km

of concrete lined main canals and 86.6 km of concrete lined branch
canals, providing the fundamental prerequisites for irrigation to the

left bank of System B. The total cost of these two projects was
approximately $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 Mahaweli development, the majority for 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
developuent. 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 4,606
hectares (22 percent of the irrigable area designated for settlement on
the left bank) will yield no return. Constructing the infrastructure
which allows irrigated agricultural production is a necessary
pre-condition to obtaining full economic benefits from the left bank.

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
System 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 limiting 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 under utilized 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
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standards of living. In the squeeze which has developed between producer
prices and inputs costs, the income from a double cropping of paddy on
one hectare of irrigated land allocated to each farm family is low
compared to the investment in developing the irrigation system. 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 MARD.

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. 70 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. MARD works 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 cropping, rotation, timing of
planting, maintenance and drainage decisions. This is a second major
thrust of MARD.

The lack of supporting services to new agricultural output is alco a
constraint to increased agricultural productivity in System B. One
urgent need is market access for high-valued crops. As farmers diversify
into crops other than rice, new marketing channels and storage and
handling facilities must be created. Access to agricultural inputs may
also be a problem as farmers attempt to diversify their output. Present
government -sponsored credit programs are reaching only a small percentage
of farmers and, in older systems, are experiencing high default rates.
Many farmers have become un-credit worthy as a result of the inability to
repay credit during the early years of settlement. MARD will address
these marketing and input constraints, seeking to expand farmer's
opportunities, increase their production possibilities, and multiply
their disposable income. This is the third major thrust of MARD.

When successful, the new model being tested by MARD will assist
other systems to diversify, organize, market and carry forward Mahaweli
development.

B. Project Objectives

1. Project Goal

The goal of the Mahaweli Agriculture and Rural Development Project
is to obtain the maximum possible economic benefits from the land and
water resources available to settler families on the left bank of System

B.
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2. Project Purpose

The purpose of the project "is to substantially increase settler
income through heightened resource productivity, improved terms of trade
with input suppliers and produce buvers. and linkages into commercial
production channels. Secondary purposes call for the project to a)
demonstrate improved methods of utilizing land and water resources,
through improved delivery of agricultural technology and extension, and
agricultural supporting services, which will become models for and
provide higher economic returns to all Mahaweli systems; and b) develop
farmer organizations to provide improved water management and related
services necessary to use high-yielding agricultural technology and help
relieve recurrent cost burdens of the Mahaweli Authority.

3. Project Outputs

The MARD project, in conjunction with the Mahaweli Downstream
Support Project, which will build the infrastructure necessary for
settlement in Zone 4A of the left bank, and the Rural Enterprise
Development Support Project, which will facilitate commercial development
of lands within System B, will: ’

For the Generation and Dissemination of New Agricultural Technology,

(a) deliver farm management recommendations for cropping systems
taking account of domestic and international demand and markets
and the local productive resource base;

(b) train and develop cadre to provide farm management extension
services;

(c) 1link research station priorities to technological requirements
of Mahaweli farmers in System B;

(d) routinely, field test agricultural innovations on farmers' land;

(e) diversify cropping patterns from the present paddy-paddy
rotation;

(f) introduce and analyze farm records to obtain rapid definition
of high-yielding and low-cost farm-level technology;

(g) commercialize homestead production to provide cash income for
settlers;

For the Improvement of Water Management and Creation of Farmer
Organizations,

(h) train and develop cadre to support effective farmer
organizations;

(i) field test engineering (drainage) innovations on farmer's land;
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(j)

institutionalize main system operations and management which
does not decapitalize the infrastructure while being responsive
to changing agricultural requirements;

For the Necessary Supporting Services to Improved Agricultural

Production,

(k)

(1)

(m)

(n)

(o)

ensure the availability of agricultural supporting services
(plant material, fertilizer, chemicals, etc.) which allow
farmer selection of cropping systems which maximize output
value under changing market conditions;

link settler output to domestic and international commercial
marketing or processing channels for high-value crops;

support increasing competition among private organizations and
individuals which supply to and buy from settlers;

assist new settlers to obtain resources which allow the
utilization of more advanced production technology; and

test and develop crop handling and storage procedures which
increase overall crop value, and allow farmers to capture a
larger market share.

4, End of Project Status

At the end of eight years, MARD will support the MASL and the
farmer-settlers to:

Employ New Agricultural Technology by,

(a)

(b)

(c)

(d)

(e)

(£)

using 50 percent of the irrigated lands, now designed for and
planted as ricelands in System B left bank, in diversified crop
production;

raising the average value of production per settler to 1.5
times the value of a paddy-paddy double crop rotation;

producing for export 30 percent of the value of diversified
crop production;

creating a farm management perspective among settlers to allow
rapid production reactions to changes in market demand;

developing an agricultural research capacity at Aralaganwila
which responds to the priorities and requirements of the System
B Mahaweli agro-ecological environment;

providing non-traditional commercial production opportunities
from homesteads for 25 percent of the settlers;
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Manage Water in the Main System and On-Farm by,

(g) forming 250 turnout farmer groups with independeni capacity to
manage turnout agricultural production and related water
control and distribution issues;

(h) forming 25 federated farmer groups at the level of the D canal
which can contract for and perform periodic maintenance,
collect water user fees, and support professional extension
services under contract to the farmer group;

(i) revising main and tertiary system water management to ensure
effective maintenance and allow maximum agricultural output
from combinations of diversified and paddy crops;

(j) lowering recurrent costs of the irrigation system borne by the
GSL through collection of water user fees and farmer
organization provision of management services;

Deliver Agricultural Services by,

(k) 1linking farmers with multiple sources of agricultural inputs
and product buyers; :

(1) reducing post harvest losses or price downgrades for dirty
products to 10 percent of crop value;

(m) promoting export possibilities by testing the international
markets for Mahaweli produce;

(n) examining the potential for expanded rural production credit;
and

(o) providing equitable distribution of project benefits to poor
settlers, women and ethnic minorities.

C. Project Strategy, Focus and Timing

1. Impacting the Mahaweli Program by Working in the Zones Along the
Left Bank of System B

The overall design for the left bank of System B was completed in
1980, when self-sufficiency in rice production was an objective to be
achieved. Thus all designs for agricultural production, layouts and land
classifications were based upon paddy cultivation, as were the operations
of the irrigation system and its supporting structure once settlers
arrived. While the rhetoric has changed to diversified cropping, the
physical structure remains designed for rice. It is a legacy which must
be overcome.

The left bank is still undergoing development, from the 98 percent
completion in Zones 1 and 5, through the early stages of infrastructure
development in Zones 2 and 3, to the undeveloped area of Zone 4A. The
MARD project will serve all zones, but with differential focus and
timing. In zones already constructed and settled, with a full complement
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of Mahaweli staff in place, MARD will work through existing
organizations, staffing, and operatipg procedures, making early
improvements in the three project components described below. In Zones 2
and 3 there is the possibility of modifications in some cr the designs
and construction, as well as ongoing operations of the Mahaweli Economic
Agency, to take account of the need for farm diversification and more
effective interaction with the area's settlers. Here the economic
returns may be longer in gestation, since the zones are scheduled for
completion in October 1988, but have more impact on the value of
agricultural output.

The land use and structure plan for Zone 4A has been reviewed during
project design and will be revised as a pre-implementation activity.
Land classifications, aggregated from soil surveys overlaid «n
topographical maps, will be modified to reflect a need for alternative
cropping patterns. The non-irrigated area of the zone will be
re-evaluated for productive use beyond the horticulture and forestry
designations in the original layout. New designs for construction of the
irrigation system will be completed by MECA, taking account of the
potential for diversified agricultural output. In addition, new
perspectives will be provided for field-level staif in critical portions
of the agricultural research and extension, and water management and
farmer organization components of the MEA supporting structure. Many
experimental or pilot activities are scheduled to be undertaken along the
left bank, coming to fruition in Zone 4A, demonstrating alternatives to
more standard Mahaweli procedures, staffing and operating philosophies in
agricultural technology generation and transfer, water management and
farmer organizations, and supporting services for improved agricultural
production. As these experiments prove successful, they will be refined
and further tested in Zone 4A, with the results provided to MEA and MASL
Headquarters in Colombo. Thus the economic impact from all left bank
activities will take several years to achieve, but will, as the tests
prove positive, make a lasting and significant impact on all Mahaweli
operations in the future.

2. Diversifying from Rice to Export Field Crops

MARD must do more than diversify from rice, for the domestic demand
for Subsidiary Field Crops (SFC's) can also be satisfied within the life
of project, with the potential to move settlers from mono-cropping to
diversified low-income farming. Utilizing the best in modern computer
technology, combining market information with cropping potential by soil
and water categories within System B, MARD must create an agricultural
information system which identifies market opportunities and income
maximizing cropping patterns for easily-reccgnizable land classifica-
tions. An active and informed extension service must then carry the
message to farmer groups, organized around water delivery systems, but
undertaking consensus agricultural planning. This is the production side
of the equation.

But good information is not enough. Settlers must have access to
inputs, both to get started and to continue commercial farming. They
need assets to provide for storage and packaging, or buyers who deliver
these services at non-exorbitant commissions, and the knowledge of the
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cash value of proper post harvest handling. In the early stages of
settlement, before the private channels are established, MARD must help
make these arrangements. In particular, MARD must seek out export
markets to ensure that System B delivers the quantity and quality
required. This is not to propose a government marketing system, but the
use of project funds to link producer, broker and buyer. MEA is
presently supporting this bridge to the domestic market. MARD will carry
forward the experiment into international markets.

D. Project Components

Based upon the analysis of missing elements in an otherwise
effective, innovation and hard-charging Mahaweli program, MARD will
concentrate on three major components: Agricultural Technology Generation
and Dissemination, Water Management and Farmer Organization, and
Agricultural Support Services. These are explained below.

1. Agricultural Technology Generation and Dissemination

This project component has two elements:

a. Directed Research on Immediate Problems of System B

i. Assembling the Best Available Technology for Extension

Settlers in Zones 1 and 5 within System B are producing
two crops of rice per year. There is an immediate need to assemble the
best diversified cropping technology known within Mahaweli, from the
well-established research station at Maha Illuppallama and the System C
station at Girandurukotte, and develop cropping recommendations for the
entire farm. The recommendations must be field tested in a program
thoroughly integrated with extension staff and researchers. The plan
must test farming systems patterns to be undertaken by farmers on their
entire holding, to understand labor constraints and cropping mixes,
including homestead production. Detailed cost of production and income
records, used previously in System H to good result, can make use of the
high literacy rates of Sri Lankan farmers to provide a rapid data base on
cultural practices, input applications, labor costs, yields and returns
to farm management.

Matched against local productive capacity, disaggregated
by soil type and drainage prospects, must be detailed information on
domestic and international markets and pricing. MARD will commission
agencies in Colombo or overseas to furnish information from international
and local buyers on qualities, quantities, packaging, processing and
varieties, with their pricing history, costs of transport to the buying
port, present suppliers and their costs of production (or contract sales
prices). From these two data bases, a Research Task Force supported by
MARD will build a linear programming model to produce specific cropping
patierns and their water requirements, beginning in Maha and extending
throughout the year, for all distinguished land classifications on the
left bank of System B. The output of Research Task Force (RTF) will be

the basic building block for extension of cropping pessibilities to
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turnout groups making decisions on crops varieties, time to maturity,
following cropping options and risk reduction of growing several
diversified crops on their one-hectare allotment.

MARD will support the assemblage and testing of today's
best, highest-value technology, seeking specific recommendations for
System B's farmers beginning in the 1988 Maha cropping season.

ii. Developing the Next Generation's Technology

To generate new agricultural technology, MARD will support
the establishment, with MEA and other USAID-funded projects, of a
Research Task Force which will undertake directed applied research, some
at the new research station at Aralaganwila within System B, others on
farmers' fields, to identify new solutions to yield, cost, quality and
pest/disease problems. This research will require the adaptation of
research results already available to the ecology and cultural practices
possible along the left bank of System B. Sri Lanka produces many
products which could be valuable exports if the quality matched
international requirements. These crops apparently include sesame, black
gram, castor beans, ginger, green chillies (presently exported in small
quantities), and sesame, export candidates if varieties demanded by
international markets are introduced in Sri Lanka. Present exports are
limited by low or inappropriate quality and/or low yields and the
converse, high unit costs.

Quarantine conditions imposed by Sri Lanka are not the
sole limitation to rapid transfer of technology developed outside the
country. The normal testing and grow-out requirements of the DOA call
for two cropping seasons at research stations, and two cropping seasons
in farmers fields. However, the Department of Agriculture has expressed
its willingness to take extraordinary action to promote diversified crop
production in the Mahaweli, including the use of "tentative
recommendations for extension workers (prior to the time when
fully-tested results are available) and the release of plant material for
large-scale testing in farmer's fields prior to the completion of the
multi-year research cycle. We believe that by merging the research
technology of the DOA with the immediate and pressing field-problems of
System B, working from the research station but concentrating on field
trials, the five-years often quoted for the widespread availability of
new outside plant material can be shortened to one-to-two years within
Mahaweli. This subject will be coordinated with the Department of
Agriculture through the Diversified Agricultural Research Project, to
provide a headstart for MARD as the project begins.

Under the project, a multi-disciplinary research team
composed of four DOA senior research specialists, a MEA agricultural
officer, and an international research irrigation agronomist, will have
transportation, computer facilities, office space, and funds for
experiments, field trials, acquisition of plant materials, training, and
layout and maintenance of plots at the Aralaganwila Regional Research
Centre, and within System B. Based at the Aralaganwila, the team will
plan their work in close coordination with DOA headquarters at
Peradeniya, the MEA agricultural extension cadre and the Technical
Assistance Team under the DARP project.
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iii. Applied Research Support to the Aralaganwila Station

This element of the project will provide assistance to the
development of the newly reclassified research station at Aralaganwila,
in System B. The location was upgraded from a field station to a major
regional research center (RRC), to be headed by a senior DOA officer who
was, unt‘} April 1987, the director of the DOA's research station in
System C. The Mahaweli Authority and the DOA agreed that Girandurukotte
Regional Research Centre in System C did not represent the major climatic
and soils conditions to be found in Mahaweli, and concluced that
Aralaganwila should be upgraded, staffed and made ready to conduct
applied agricultural research on subjects of priority interest to the
Mahaweli Authority.

MEA has recently agreed to transfer an additional 100
hectares of land adjacent to Aralaganwila's existing fields to the
station, providing a total of 150 hectares of research potential. Water
was only available on the station in October of 1986, and this is the
first season that an irrigated rice varieties could be tested. Applied
research is underway on chilli diseases, and on other cropping and
disease control options for Yala crops. MEA is presently providing
approximately Rs 6 million per year to the DOA for applied research
activities and facility construction. There are additional funds to
support the development of the station within DARP.  Prior to project
implementation, an agreement will be reached between the Department of
Agriculture, the Mahaweli Economic Agency, and USAID on the appropriate
distribution of budgetary support for the activities of Aralaganwila RRC,
and the special activities in support of MARD which will be integrated
with the work of the Centre.

MEA will place a senior Agricultural Scientist at the
Centte to become part of the multi-disciplinary team conducting applied
research on the problems of Mahaweli agriculture, and to oversee and
coordinate the research interests and priorities of the Mahaweli
Authority at Aralagamwila. Over time, the facilities and staff of the
station will be upgraded to allow more immediate and useful results to be
applied to the irrigated and upland un-irrigated lands on the left bank
of System B.

b. Farming Systems Research and Farm Management Extension

Prior agricultural extension services available to settlers on
the left bank have been crop specific, provided through the Deputy
Resident Project Manager for Agriculture. Within his staff are subject
matter specialists. Each block serving approximately 1000 settlers has
an agricultural officer, and each unit of 250 farm families has a Unit
Manager, trained as an agriculturalist, and a Field Assistant, with
agricultural extension responsibilities. A modified Training and
Visitation system is used, with regular in-service seminars for
agricultural field staff provided on subjects of importance for the
current cropping season. Problems identified with the rapid provision of
new agricultural technology include:
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(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

intrusion of the multiplicity of management duties on the
agricultural time of the Unit Manager and his assistants;

slowness of the transfer of new agricultural technology from
the research station to farmers;

difficulties in focusing the resources of research staff on
immediate problems of farm production, such as pests or disease;

a lack of consideration of the full settler holdings (including
labor constraints) in the farming recommendations;

few proven alternatives to standard paddy production or major
field crops such as chillies;

no farming systems recommendations for cropping patterns based
upon market demand and local production capacity;

lack of operational funds to obtain farmer cooperation for
major field trials (perhaps 20 hectares to demonstrate export
potential of a new variety or production) on farmers' land
under actual growing conditions;

lack of resources which will allow regular communications and
transportation between research staff and field extension
workers.

The MARD project intends to directly attack these problems by

support to a farming systems and farm management perspective within the
agricultural staff of the System, by providing:

(a)
(b)

(c)

(d)

(e)

(£)

technical assistance in farming systems approaches;

training for existing agricultural cadre in farm management
systems, including a concern for commercial production on
homesteads ;

training, transportation, communications and operational
support for 44 new farming systems and farm management
extension cadre, phased into the project over several years,
for moble field assignments within the left bank of System B;

establishment of and support to the maintenance of turnout
group and farm records for a sample of settlers, seeking
immediate establishment of high-yielding, low-cost solutions to
alternative cropping patterns;

provision of computer facilities and peripherals, and training
in the computerization and analysis of farm records for staff
of the Rescarch Task Force based at Aralaganwila;

an operational fund for experimentation, demonstrations and
field trials;
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(g) Support to effective communications and transportation for 'and
between agricultural staff and the settlers.

The component will operate through the office of the Deputy RPM
for Agriculture in System B, assisted by a senior farming systems
agricultural expert, and a Research Task Force established as a special
Mahaweli project on the Aralaganwila Regional Research Centre, with
operating funds released for experiments or field trials and
demonstrations by the prior agreement of USAID and the Project Review
Committee (described in the Implementation Plan which follows) to the
Deputy RPM for Agriculture, based upon the submission of annual work
plans under the project. Short-term training for agricultural staff, and
commodities to support the new cadre and specialist personnel will be
provided by the project. The field cadre based at the unit level will
travel by bicycle, with sufficient motorcycle and vehicle transport to
allow effective communications among all levels of the agricultural
cadre. This component is the necessary technology transfer from a newly
commissioned multi-disciplinary task force generating appropriate
agricultural technology for MARD, to settlers within the project area.

2. Water Management and Farmer Organization

This component of the project has three elements: main system
operations, maintenance and management; turnout water management; and
farmer organizations.

a. Main System Operations, Maintenance and Management

Under the Mahaweli Basin Development Phase II Project, USAID
has contracted for specialized Operations and Maintenance technical
assistance for the management of System B main canals and branches. This
assistance is developing sophisticated procedures for complex operations
of the system in support of agricultural production, and to ensure
adequate maintenance. At the termination of the present contract, the
process of developing procedures that are implementable will have just
begun. There will be work remaining to rationalize and make practical
the procedures proposed, and integrate the recommendations into the
regular routines of System B Main Canal Unit, Flow Monitoring Unit and
Maintenance Equipment Unit. MARD will continue this work, providing in
place of the present expatriate staff, one specialist in main systems
OEM. He will work directly with the water operations and maintenance
staffs of MEA on making the water supply reliable, responsive to the
needs of agricultural producers, and maintained against future
deterioration. He will also work with the Flow Monitoring Unit to
provide information for rapid correction of operational problems, an
additional important function of management. The work completed to date
has only scratched the surface. Much will remain to be done to
regularize the recommendations as standard operations procedures of
System B and MEA.
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The work presently underway presents a combination of technical
assistance and MEA water management agreements on the technical
requirements for highly flexible operations and maintenance program for
the main canal and branches in System B. However, there are myriad
problems to be overcome in reaching the objectives, problems of
non-existent radio communications and missing transportation and quarters
for the canal riders, not-yet-provided maintenance equipment, the
complexity of aggregating messages through five channels between farmer
and main system gatekeeper. The resolution will call for 48 person
months of technical assistance from an OGM engineer, along with commodity
support for vehicles, communications and maintenance equipment, and flow
measuring and monitoring devices. The engineer's work will focus on the
process of helping MEA's water management units become efficient and
effective operators and maintainers of the main canals in System B.

b. Turnout Water Management

Those zones first settled in System B have received an
abundance of water, sufficient for double cropping of paddy. Water
balance analysis suggests that under full cropping, with Zones 4A and the
right bank completed, water will not be in abundant supply, and good
water management at the tertiary level will be required to allow double
cropping. Turnout level water management is a combination of selecting
appropriate cropping patterns, managing the water to provide the highest
yields consistent with water availability, and maintaining the facilities
for effective utilization in the future. This portion of the project
will deliver the knowledge of water use, cropping calendar and drainage
requirements for specific crops based upon the restrictions of management
of the main system. The water specialist assigned to the main system
level will work closely with the irrigation agronomist to produce a set
of specific recommendations for water use by crop, taking into account
the availability of water and the rotations imposed from the system
level. These recommendations will be fed into the turnout groups through
the Farming Systems Extension cacre staff (discussed above) and the
Irrigation Community Organizer cadre (discussed below).

One output of this project element will be a simple manual or
set of guidelines in the appropriate vernacular, for all extension
workers. These guidelines will provide details on the water management
requirements of land preparation, planting, irrigation, drainage,
weeding, pest and disease control and harvesting by crop and season of
the year.

c. Farmer Organizations

Centuries of experience -has established that irrigation systems
which perform best are those that have organized farmers who take
responsibility for water use and tertiary maintenance, and who have
selected authority over some operations of the system. Sri Lanka has not
only recent experience in Gal Oya, Minipe, the Pimburettewa scheme in
System B and the ongoing organization efforts under the Irrigation
Management Division, supported by the Irrigation Systems Management
Project, but thousands of years of effective operations of irrigation
system, in which farmers elected irrigation representatives who were then
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accredited to positions of authority by the king. Because Mahaweli has
been a settlement project, it was necessary for the Mahaweli Authority to
provide all services to new farmers with no previous social inter-
connections. Farmer organization has to date been the responsibility of
the Unit Manager. This system works well for uncomplicated water issue,
for example, for paddy-paddy in situations of plentiful water, or
paddy-chillies when only water for other field crops is released during
Yala.

But System B may see water shortages before the MARD project
ends, and diversification from rice calls for more farmer cooperation
than the previous monoculture cropping systems. In any one turnout, the
water distribution for non-rice crops is generally not consistent with
paddy cultivation. Thus, farmers must agree on a cropping pattern for
that turnout. After selecting a non-paddy option, there are further
agreements to be reached on the timing of planting, the length of the
irrigation season, and possibility of a three-crop rotation. Diversified
crop production in the difficult combination of imperfectly drained but
sandy soils of System B calls for even further cooperation, as seepage
problems from D canals or F channels, or a neighbor's paddy field, can
seriously affect the yield of most field crops or vegetables which are
likely candidates for System B farmers.

Raising farmer income through diversification will require
greatly strengthened farmer organizations. The project wiil provide for
technical assistance, training, employment of organizing cadre under
contract to the RPM of System B, and the communication and support to
make farmer organizations effective. Catalytic agents referred to as
Irrigation Community Organizers (IOC's) will work with the existing RPM
staffing and structure will be supported and improved in Zones 1 and 5,
and Zones 2 and 3, to strengthen turnout groups (TOG's) and federate them
into Water Users' Associations (WUA's) at an early date. A new
organizational pattern will be implemented in Zone 4A, where the cadre
will be fielded to work as organizers before water issue. The ICO's will
attempt to bring the turnout groups to a level of organizational
competence to accomplish specific group water management tasks. They
will establish water user agreements, and make early decisions on
cropping rotations and maintenance responsibilities.

Other projects in Sri Lanka, including several funded by USAID,
provide well-established models for the selection and training of
organizers. A Sri Lankan agency would be contracted to serve these
functions. MEA staff would manage the contracted organizers, who will be
supportive of and interactive with but not integrated invo the Unit
Manager structure, working directly with turnout groups, promoting farmer
organization from within, rather than from above. The organizing work
will start small with a pilot phase in each zone. After initial
confidence and competence is achieved, the program will Liove to the
traditional three phases of water user organizations: initial intensive
phase (with a high ratio of organizers to turnout groups), federation
phase (with a lower ratio of organizers to turnout groups), and
organizational maintenance phase (with a few organizers remaining to
continue capacity building).
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In the early months of Zone 4A, after early introduction in
settled zones of the ICO model, a major effort to support a farmer
oriented program with proper lead time will take place. The
organizer-cadre will assist the new settlers make the difficult
adjustment to frontier life with few amenities. Before first water
issue, they will help obtain agreement on Crops and cropping patterns,
working in tandem with turnout level agricultural extensionists. From
this modest beginning, the organizers will attempt to lead the farmer
groups into increasing positions of responsibility for the management of
the water, cropping rotations, maintenance and operations of the turnout
level system. Over time, there is the prospect that some well-organized
and led farmer groups can assume water fee collection responsibilities,
re labor to complete contract maintenance on D canals, assume the work of
the water issue employee on the staff of the Unit Manager, and eventually
take responsibility for the operations of the D canals. MEA will be able
to reduce both its O§M costs and its staff component supperting both the
blocks and the units where such organization has been successful, in
conjunction with increased water fee collection for main system
maintenance.

3. Agricultural Support services

This component of the project depends upon linkages to and support
from the private sector in Sri lLanka, Thus, it is the most difficult to
predict or schedule. There are three necessary elements: marketing of
the agricultural output of the left bank of System B farmers; the
provision of an initial capital endowment to Zone 4A farmer settlers, to
initiate a process which will lead to a large percentage of the farmers
applying for, receiving, and paying back commercial production credit;
and studies into the need for and the costs of rural production credit.
The three elements are conceptualized as follows.

a. Marketing

From a marketing standpoint the major challenge of the project
will be to match the production possibilities of System B with available
domestic and export markets in a way that maximizes farmer incomes and
the returns to the large investment in the System B irrigation system.
The specific objectives would be to identify the six or seven major crops
that would maximize returns on the 21,314 hectares of irrigated land in
System B available to allotment holders, and produce them at a quality
level that would allow System B farmers to compete on the export market
as well as the increasingly competitive domestic market.

To achieve these objectives the following obstacles need to be
overcome:

i. Farmer fragmentation. The small individual farmer of
System B 1s in no position to take on the risks and
establish the links needed to break into the domestic
market in a systematic fashion, let alone the export
market.
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ii.

iii.

iv.

Lack of marketing information. Institutions that collect

information on prices and sales of crops include: the
Agricultural Development Authority, Department of
Marketing Development, Department of Census and
Statistics, the Central Bank of Sri Lanka, the Export
Development Board and the Agrarian Research and Training
Institute (ARTI). Due to a lack of coordination between
these institutions and a lack of data on export markets,
neither the Mahaweli Authority, which seeks to broker farm
output, nor the farmers can obtain the kind of market data
they need to make informed cropping decisions.

Lack of integration of market and technical information

into the crop decision making. Presently cropping
decisions are usually made without consideration to
optimum marketing opportunities and production
possibilities.

Lack of quality control. Rarely does an individual farmer

seem to understand or be able to extract the 10 to 20
percent extra which good post harvest handling (grading,
packaging, storage) might achieve. There is no
established mechanism for the farmers or farmer groups to
receive the information needed to harvest, store, package
and transport their produce in the quality demanded by the
export market.

To overcoie these obstacles, the MARD Project will implement a
marketing information service which will provide, under contract,
specialized reporting on domestic markets and demand/price forecasting by
cropping season, international market prospects for Mahaweli farmers, by
quality and price, and a series of special studies on the marketing of
higher-value crops and farm output.

In addition, the project will promote Pilot Marketing
Activities. The objectives of these pilot projects are twofold :

i.

ii.

To demonstrate how export quality crops can be grown using
an integrated program of farmer organization, market
information gathering, agro-technical research and
extension.

To build a model of a self-reliant producers' associaiion
that can be replicated throughout System B.

The pilot project will play a catalytic and risk-taking role in
improving the farmer's approach towards marketing and will include the
following elements:
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i. Use of the Output of the Linear Programming Model

The information obtained from the Linear Programming
Model, created in part from the information furnished by the Marketing
Information Contracts under this project component, will be used to
prepare potential buyers and/or exporters for the output expected from
System B. Knowing in advance the hectarage and variety under
cultivation, the buyers will be encouraged to make arrangements for and
specify the requirements of harvest, packaging, transportation and
storage. This information will ease the linkage between grower and buyer.

A second use of the model output will be to inform and
influence national policy on the setting of floor prices for diversified
crops, and the policies on quotas, duties and imports of competing
agricultural products. Knowing the likely production of System B,
national planners can adjust their decisions accordingly, perhaps
preventing some of the market gluts and attendant low prices which have
occurred in the past.

ii. Establishment of a Decisionmaking Process at the Farmer's
Association Level

The output of the linear programming model will be
introduced into the MEA extension and farmer organization programs.
Farmers will be provided with different options that are applicable to
their particular resource endowments to reach consensus (insofar as
consensus is required for water management) on cropping patterns for the
coming year.

The Pilot Marketing Activity, based upon a turnout or
several turnouts, will use the program output to establish a cropping
plan specifying the crop or combination of crops that the Association
members will grow. In consultation with one or more wholesalers and an
experienced exporter, the Association will form a marketing plan
specifying time targets for collection, grading procedures, quality
targets, packaging standards and preliminary price indications. At this
stage the Association may make preliminary delivery arrangements
committing its production to a small number of wholesalers and/or
exporters.

iii. Establishment of Turnout-level Pilot Marketing Tests

MARD will select turnout groups interested in growing for
export and establish pilot marketing programs, linking growers to buyers
in an assured quality and quantity. As part of the production plan each
farmer will be expected to adhere to agreed upon quality standards for
crophandling, grading, storing and packaging. MARD will support research
into post harvest technology and then fund its introduction in
demonstrations and pilot tests to show the effectiveness of new handling
procedures. The standards will be implemented under the guidance of the
agricultural extensionist program of MARD.
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For these pilot programs, MARD will fund marketing
activities such as the purchase of export quality packaging materials,
treatment of a grain legume weavil problem, leasing of a truck or leasing
of storage space, as well as incentives for the exporters/buyers to
purchase small-lot output for yet untested markets..

By year two, MARD will start similar pilot programs in
other areas and crops, elsewhere in System B. By year-three. MARD will
begin withdrawing itself from the first test as it reaches
self-sustainability and linkages are established from organizations of
growers to multiple buyers/exporters. The experiences with the early
tests will be fed into the MEA extension organization and serve as a
model for replication as new zones within System B are settled.

b. Farmer Investment Program and Savings Scheme

In 1973, the Government of Sri Lanka introduced a Comprehensive
Rural Credit Scheme designed to help farmers finance their seasonal input
requirements at a subsidised rate of interest. The objictive of the
program was to provide bank financing to farmers who otherwise would have
no access to commercial credit.

Under the program the Central Bank provides participating banks
with funds at one and one half percent interest. The banks in turn
extend seasonal credit to farmers at nine percent interest. Most of this
credit is provided in kind and consists of seeds, fertilizers ard
pesticides. Farmers must pay back their loan out of the harvest
proceeds. Default renders the farmer ineligible for any new seasonal
credit, except as loans are rescheduled.

Experience with the program in System H has shown that settler
farmers have found it difficult to remain in the Scheme. Originally up
to two-thirds of the farmers in System H opted to participate, but a
succession of high default rates has forced the banks to limit the
lending to the least credit risky. As a result, the number of
participants has dropped to as low as nine percent in some zones.

As farmers dropped out of the commercial credit system they had
to rely increasingly on informal sources of credit. Farmers that were
unable to repay their informal loans ended up loosing title to their
allotment and became, in effect, tenant farmers for a new, illegal
owner. Estimates of the number of tenant farmers in System H range from
forty percent in Zone 5 to as high as 60 percent in some of the other

zones.

Effective in 1986, the Central Bank introduced a New
Comprehensive Rural Credit Scheme to address the failings of the original
program. Under the new scheme participating banks can reschedule loans
in default for up to four seasons and approve credit limits for up to
three years. Designed to make it easier for the borrower to gain access
to the program and stay in it, the modifications nonetheless fail to
address the root cause why farmers become defaulters in the first place.
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In an economic climate where two good crops of paddy only
provide a low income return, farmers are in a precarious financial
situation, particularly settler farmers who have to learn new
high-yielding techniques. For settlers who have no financial resources
to fall back on any mishap will reduce their ability to pay back their
loans and remain credit-worthy. In this respect the experience in System
H is significant: farmers who came with funds, either from the
government as compensation for forced resettlement or displacement, or
from their own or family resources, appear to do appreciably better than
those who arrived without initial funds.

In System B, Zone 4A, the selectees, many landless poor,
without resources, will make up ninety percent of the settlers, the
highest proportion to date in the Mahaweli program. Without additional
support at the out-start to compensate for the lack of their own funds,
most of these new settlers will be unable to gain access to, let alone
remain in, the formal credit system. Once they have dropped out of the
credit scheme they will not be able to obtain the agricultural inputs
necessary for continuation and growth into commercial farmers, will be
forced to cut back on fertilizer and chemicals, be reduced to subsistence
farming and likely end up being lessees on their original allotments.
Research on the effects of tenancy documents that overall water
management, farmer coordination, maintenance and economic returns fall
when the allotment grantee falls into tenancy status.

To prevent this situation from occuring in Zone 4A, the project
proposes the creation of a Farmer Investment Program. Managed by MEA,
the fund will disburse to the settlers in Zone 4A a total amount of Rs
10,000 across the first two cropping seasons. Farmers will receive this
amount with the understanding that they are under no direct obligation to
pay it back. However, repayment will be linked to the establishment of a
specially earmarked Savings Scheme, which can be drawn down for housing
or other medium term credit needs. Since no disbursements under the
Farmer Investment Program will be required prior to late 1989, the
details will be worked out as experience is gained in implementing MARD
in System B, and as the credit studies, described below, are completed.

Studies of Rural Credit

The project will support studies of the availability and
costs of formal and information rural credit in System B, tenancy issues
among new settlers, and the administrative expenses incurred by the
commercial banks in the administration of rural credit program within the
Mahaweli.
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FOOTNOTES

#*]/ Statistics on the settlement areas, irrigated hectares and settler
families is difficult to reconcile, as the numbers change as water issue
is received, and non-farm families join the farm settlers in newly
established communities. Annex H provides the basic data assembled
during project design. MASL estimates that of a potential 82,385 farm
families to be settled in Mahaweli, 45,335 were settled as of the end of
1986, which corresponds to the total number of irrigated hectares made
available for farm families. In the main Mahaweli systems of H, C and B,
there are an estimated 83,496 irrigated hectares to be divided into
settler plots.

*%2/ While Zone 4B has been demarcated, it is denoted as a 'dropout
zcne for the purposes of achieving water balance requirements in the
remainder of System B. For the Project Paper, it is assumed to be
excluded from the development plan for System B.
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I1I. COST ESTIMATE AND FINANCIAL PLAN

A. Introduction

Total project cost is estimated at $24,200,000, of which AID will
provide $14,000,000 through a development grant of $10.2 million and a
development loan of $3.8 million. The GSL contribution is estimated at
roughly $10.2 million, of which $2.2 million is in new incremental costs
directly tied to the introduction of the project. The remaining funds
are estimated to be the Operations and Maintenance costs of equipment,
vehicles and personnel who must support the activities of MARD to achieve
the project's objectives.

Major AID-funded inputs include U.S., third country and in-country
training, facility construction, commodities, O&M, special project
activities and programs which together account for 23 percent of AID's
funding. Due to the requirement for a rapid improvement in both applied
research, extension, water management and farmer organization, and
marketing linkages, the project has a significant Technical Assistance
component.

This is the fourth USAID project in support of the Mahaweli
Authority of Sri Lanka, and their accounting controls and expenditure
procedures have proven to be timely and accurate. Operating funds to
support research, extension and marketing have been designated to flow
through the Mahaweli Economic Agency, as their ability to meet
appropriate government regulation, expend and account for the funds is
judged to be up to the demanding tasks of MARD.

B. Costing and Timing of Project Inputs

This eight-year project has FY87 and FY 94 as its first and last
years of operation, with the major funding flowing in the first five
years. Implementation is scheduled to begin in late calendar 1987, with
the arrival of the Technical Assistance Team, critical for the beginning
of field operations, soon after the beginning of 1988.

Pre-implementation activities are in process, with the requirement to
re-do the land use surveys in Zone 4a, and improve the specification of
engineering drawings prior to field-level blocking out of irrigated plots.

1. Technical Assistance

The project provides for 21 years of long-term and 60 months of
short-term expatriate Technical Assistance through a direct AID
institutional contract. Total estimated cost is $6.1 million which
includes TA support and six professional Sri Lankan consultants who will
help organize and manage three new programs in support of MARD. In
addition, the TA contract will be asked to administer certain of the
project's special activities, to ensure timely release of small but
critical, operational expenses which will be necessary in this fast-paced
project. Four members of the long-term TA team will live in housing to
be constructed at the Research Station at Aralaganwila, with a fifth
working from rented office space at Polonnaruwa.
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2. Training

There is no long-term training associated with MARD. Instead, there
are scheduled U.S. training and visitation courses for senior
professional research scientists who will be assigned to the Research
Task Force, and third country training for other key operational
personnel. The majority of the training will be conducted in-country,
much by local agencies, such as the Agrarian Research and Training
Institute, to provide field-level cadre in farming systems research and
irrigation community organization with the best possible understanding of
and experience in organizing and motivating farmers working in complex
irrigation systems in Sri Lanka.

3. Commodities

AID-funded commoditics are primarily vehicles, motorcycles,
bicycles, computer, housing furniture and office equipment, with some
special purchases of communications and water flow measuring devices for
the water management component of the project. Commodities will be
procured by MASL, under host country contracting procedures. Off-shore

rocurement will be handled by the TA contractor on a PSA. A total of
5755,000 has been budgeted for commodity support.

4. Construction

$646,000 have been budgeted for facility construction, the majority
for nine houses and office space at the Aralaganwila Regional Research
Centre in System B. There are also minor structures required for support
to the Water Management cadre who supervise the main and branch canals in
System B.

5. Evaluatijon

$220,000 has been budgeted for three evaluations, two as the project
proceeds, one at termination.

6. Special Studies

The project will support special studies of the complex issues
surrounding rural credit (included in the general category of short-term
specialists from the central TA contractor) and post harvest technology,
to be funded through MEA by contract with a local research institute.

7. Special Support Activities

This category provides the funding for field operations in research,
extension and market and input linkages between growers and the private
sector. A total of $3.486 million has been budgeted for this activity,
disbursed mainly through the office of the Resident Project Manager of
System B.
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8. Farmer Investment Program

This program is designed to capitalize newly arrived settlers in
Zone 4a of the left bank of System B. A grant of approximately $350 per
family, spread across two cropping seasons, will allow the purchase of
high-yielding agricultural inputs which may otherwise not be available.
The details of how this program will be tied to a directed savings scheme
will be further specified as the project gains experience in
implementation.

C. GSL Budget Analysis

The Mahaweli Authority has block funds within its FY 88 budget and
has sufficient available budget to drawn down for project activities
beginning in 1988. MASL is one of the most favored of GSL agencies, and
with major donor support for System B completion, the available cash is
fungible between projects, so long as the budget line items appear.

USAID predicts no difficulties with financial expenditures so long as the
budget reflects MARD as a project requiring special GSL financing and
contributions.

D. Budget Tables by Major Project Component

The tables 2-5 contain factors for estimating project costs:
Table 2: Agricultural Technology Generation and Dissemination;
Table 3: Water Management and Farmer Organization;
Table 4: Agricultural Support Services; and
Table 5: Project Budget Summary.
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TABLE 2

MARD COSTS: AGRICULTURAL TECHNOLOGY GENERATION AND DISSEMINATION

-------------- 000 "===m=m=memcecee—a--
YEARS
CO0ST ==Ss==ss===S=SSSS=SS==I2=S==SSSSsSsSssSs=ssz=s
CATEGORIES # FACT. 1 2 3 4 5 6 7 8 TOTAL
1. Technical Assist 494 535 537 499 500 40 40 40 2685

A. Long=Term 10 200 400 400 400 400 400 0 0 0 2000
B. Short=-Term 20 20 40 80 80 40 40 40 40 40 400
C. SL Prof 10 20 40 40 40 40 40 0 0 0 200
D. Supp Staff 35 2 14 15 17 19 20 0 0 0 85

I1I1. Training 7 26 32 26 12 12 6 6 127
A. U.S. 12 6 6 12 18 12 6 6 6 6 72
B. Third fount 10 3 0 6 6 6 6 6 0 0 30
C. In-Country 50 0.5 1 8 8 8 0 0 0 0 25
111. Commod. & Equip 176 134 8 6 6 6 4 3 343
A. Vehicles 11 10 50 60 0 0 0 0 0 0 110
B. Motorcycles 4 2 4 4 0 0 -0 0 0 0 8
C. Computers S 7.5 38 0 0 0 0 0 0 0 38
D. Bikes 40 0.1 4 0 0 0 0 0 0 0 4
E. House Furnis 9 10 30 60 0 0 0 0 0 0 90
F. 0ff Equip & Supp S0 10 8 6 6 6 4 3 93

IV. Construction 175 175 0 0 0 0 ‘D 3s0™
A. Houses 9 35 140 175 0 0 0 0 0 0 315
B. Office 1 35 35 0 0 0 0 0 0 35
V. Other Costs 97 172 172 172 172 97 97 97 1076
A. Vehicle O0&M 11 2 22 22 22 22 22 22 22 22 176
B. Special Funds 75 150 150 1S5S0 150 75 75 75 900
Research s0 100 100 100 100 SO S0 50 600
Ex tension 25 50 50 50 50 25 25 25 300
SUs-TOTAL 949 1042 749 703 690 155 147 146 4581
Contingency (10X 95 104 75 70 69 16 15 15 458
Inflation (5% 0 45 61 87 116 22 24 29 385
USAID TOTAL 1044 1191 885 860 875 193 186 190 5424

Note: Inflation not taken on Special Activities
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MARD COSTS: WATER MANAGEMENT AND FARMER

C0ST ===========

CATEGORIES # FACT. 1 2
I. Technical Assist 480 480
A. Long=Term 10 200 400 400
B. Short-Term 16 20 40 40
C. SL Prof 10 20 40 40
II. Training 15 19
A. U.S. 10 6 12 12
B. Third Count 16 3 0 0
€. In-Country 190 0.5 3 7
III. Commod. & Equip 207 59
A. Vehicles 6 10 60 0
B. Pass Bus 1 25 0 25
C. Computers 2 5 10 0

D. Motorbikes 21 1.5 10 11
E. Supplies 5 5
F. 0ff.& AV Equip 15 10
G. Flow Meas Equip 5 5
H. Bikes 114 0.1 2 3
I. Commun. Gearx 0.1 100 0
IV. Construction 74 74
A, 6Grd 1 Struct100 1 20 20
B. 6rd 2 Struct 16 6 24 24
C. Grd 3 Struct 6 8 16 16
D. Grd & Struct 3 14 14 14
V. Other Costs 22 22
Vehicle O&M 6 2 12 12
Special Activities 10 10
SUB-TOTAL 798 654
Contingency (10%) 80 65
Inflation (5%) 0 33
TOTAL B78 752

TABLE 3

ORGANIZATION
-e- 000 "=-—ermemcccccccccac==
YEARS

29 32 49 24 18 17 203
12 12 12 0 0 0 60
0 0 12 12 12 12 48
17 20 25 12 6 5 95
24 12 9 6 S 5 327
0 0 0 0 0 0 60
0 0 0 0 0 0 25
0 0 0 0 0 0 10
5 3 3 0 0 0 32
6 6 6 é 5 5 44
10 0 0 0 0 0 35
0 0 0 0 0 0 10
3 3 0 0 0 0 11
0 0 u 0 0 0 100
74 44 20 0 0 0 286
20 20 20 0 0 0 100
24 24 0 0 0 0 96
16 0 0 0 0 0 48
14 0 0 0 0 0 42
22 22 12 12 12 12 136
12 12 12 12 12 12 96
10 10 0 0 0 0 40

o
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* The communications for main system O & M consists of a base
(1 at headworks, 3 at offices, 16 at main

station, 20 stationary sets

cannel regulators and/or bifurcations) and 6 jeep-mounted
mobile units.
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TABLE 4

MARD COSTS:
CATEGORIES # FACT. 1
I. Technical Assist 370
A. Long=Term S 200 200
B. Short=-Term 24 20 120
€. SL Prof 10 20 40
D. TA Support 25 2 10
I1. Training 0
A. U.S. 0
B. Third Count é 3 0
C. In=Country 30 0.5 0
I111. Commod. & Equip 42
A. Vehicles 3 10 20
B. Truck Rent 0
C. Computers 2 S S
D. Misc. Equp. 2
E. Polo Mkt Off 5
IV. Construction 10
V. Other Costs 131
A. Vehicle 0&M 3 2 é
B. Spec. Support Act. 125

Farmer Invest Program 0
Post Harvest Tech Rs. 0

wmoowm

VMoo Hrow

o

AGRICULTURAL SUPPORT SERVICES

5 6 7 8 TOTAL
98 40 40 40 1350
0 0 0 0 600
40 40 40 40 480
40 0 0 0 200
18 0 0 0 70
0 0 0 0 33

0 0 0 0 0

0 0 0 0 18

0 0 0 0 15
10 0 0 0 85
0 0 0 0 30

5 0 0 0 14

0 0 0 0 10

0 0 0 0 6

5 0 0 0 25

0 0 0 0 10
492 76 56 31 2594
6 é 6 6 48
486 70 50 25 2546
356 0 0 0 1556
0 0 0 0 50
50 0 0 0 250
80 70 50 25 540
0 0 0 0 150
600 1146 96 71 4072
60 12 10 7 408
25 13 16 19 147
685 141 122 97 4627

2 3
332 314
200 200

80 60

40 40

12 14

14 14

0 0

9 9

5 5
14 10
0 0

2 3

5 0

2 2

5 5

0 0
221 831
6 6
215 825
0 600

25 25

50 50

90 100

50 50
581 1169

58 117

18 35
657 1321

Mkt Info Contracts 50

Mkt Action Operations 25
Special Studies 50
SUB=-TOTAL 553
Contingency (103%) 55
Inflation (5X)~* 0
TOTAL 608

Note: Inflation not taken on Special Activities
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MARD COSTS:

CATEGORIES

Y L L T T Y I Y ¥
e E e S, S S S s s e e = =

I. Technical Assist
A. Ag Tech & Ext
B. Water Manage
C. Ag Support

II1. Training
A. Ag Tech & Ext
B. Water Manage
C. Ag Support

I1I. Commod. & Equip
A. Ag Tech & Ext
B. Water Manage
C. Ag Support

IV. Construction
A. Ag Tech & Ext
B. Water Manage
C. Ag Support

V. Other Costs
A. Ag Tech & Ext
. B. Water Manage
C. Ag Support

SUB=-TOTAL

Contingency (10%) & Eval.

Inflation (5%)=*

Notes: Inflation not taken

TABLE 5

PROJECT

BUDGET SUMMARY

N S e e T L P T T Y P T T 2
iS22 F BB ISR NP F—R_R-R—J— R4

250

131

207
134
59
14

249
175
74
0

415
172

22
221

2277

227
96

75 63 61 36 24 23 362
32 26 12 12 6 127

29 32 49 24 18 17 203
14 5 0 0 0 0 33
42 27 25 12 9 8 755
8 6 6 6 4 3 343
24 12 9 6 5 5 327
10 9 10 0 0 0 85
74 44 20 0 0 0 646
0 0 0 0 0 0 350
74 bb 20 0 0 0 286
0 0 0 0 0 0 10

3

1025 950 676 185 165 140 3806
172 172 172 97 97 97 1076

22 22 12 12 12 12 136
831 756 492 76 56 31 2594

2547 2179 1460 353 318 291 11725

255 218 146 36 33 29 1174
160 201 178 58 66 78 837

2530 2600 2962 2598 1784 447 417 398 13736
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IV. IMPLEMENTATION PLAN

A. Project Implementation Structure:

The Mahawe1i Authority of Sri Lanka (MASL) will have overall
responsibility for coordination and implementation of the project. The
primary project elements will be under the day to day jurisdiction of the
Mahaweli Economic Agency (MEA) and its administrative apparatus, espe-
cially in the area of implementation of field operations. However, the
broad objectives of the MARD project will introduce new innovative
approaches to System B which will need the collaboration and cooperation
of other GSL agencies and/or ministries (i.e. ARTI, EDB, DOA, SLIDA,
MLLD, etc).

1. Project Review Board:

MARD is in direct suppurt of the Accelerated Mahaweli Program, with
the project targeted at the left bank of System B. All phases of the
project will be integrated with the operations of the Mahaweli Economic
Agency (MEA) as the primary agency for project implementation. A Project
Review Board, composed of the individuals listed below, will approve work
plans, approve large procurements of services and commodities, authorize
major expenditures of funds based upon annual work plans, develop GSL
project budgets, and revise operations as needed, to meet the project
objectives.

The Review Board will consist of:
Secretary General, MASL, Chairman
Managing Director, MEA

Project Coordinator for System B, MEA

Resident Project Manager (RPM) System B (left bank, if more
than one RPM is assigned)

Director of the Aralaganwila Regional Research Station, DOA
Project Officer assigned by USAID to MARD (Ex-officio)
Project Officer assigned by MEA to MARD (advisor)

The Chief-of-Party of the Technical Assistance Team will serve in an
advisory position to the Review Board, attending sessions when requested
by the Chairman. The Review Board will meet, at least, each quarter as
the project begins, and thereafter, every six months. The Secretary
General of the Mahaweli Authority of Sri Lanka will determine the meeting
schedule and location, notifying the other parties on the Review Board.
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The centralized nature of MASL decision making; the need for '
coordination and participation at the national level with participating
GSL agencies; and, the fact that training, contracting and purchasing
documentation and actions can not be developed and acted upon from a
field site, all indicate there must be a project management unit, or
Secretariat to the Project Review Board, located in Colombo. From the
Mission's administrative analysis, such an entity should lo ically be
headed by the Project Coordinator for System B. He comes under the
direct authority of the Managing Director of MEA and already functions as
the Colombo based liaison tor the Resident Project Manager of System B
with the Directors and other Managers at MEA head office and all Colombo
based MASL and MECA staff and offices. This analysis is confirmed by the
operational implementation of the O § M element of the Mahaweli Basin
Development - Phase II Project. The Project Coordinator of System B took
the lead in the development of the scope of work for the AID-direct
contract with the technical assistance contractor (i.e. CH2M Hill); and,
drafted and cleared the host country tender documents for $1.2 million
worth of commodity purchases.

Therefore, materials for the Review Board (work plans, studies,
budgets, contracts, tenders, proposals, training procedures) will be
completed by the Project Coordinator at MEA utilizing inputs from the RPM
and staff of System B, supported by the Technical Assistance Team.

2. Project Operations Committee:

In System B, a Project Operations Committee will be formed to give
direction to the day to day project activities and provide regular
liaison between the field project and ongoing MEA operations. This
comnittee will be composed of:

Resident Project Manager, System B (or designate), Chairman
Deputy Resident Project Manager, Agriculture
Deputy Resident Project Manager, Water Management

MEA Agricultural Coordinator at the Aralaganwila Research
Station.

Chief -of -Party (COF), Technical Assistance Team

The Project Operations Committee will meet weekly during the early
phase of project activity, and then monthly when procedures are
normalized. This is the working group which will oversee project
activities in the field.

3. AID Mission:

The AID Mission will perform its traditional role in the monitoring
of project implementation; and reviewing and approving key project
actions.
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The Mission will assign one U.S. direct - hire project officer and
one Sri Lankan FSN agricultural specialist to these duties and the
management of the AID - direct contract for technical assistance. The
AID project officer will participate ex-officio on the Project Review
Board; and, as project contracting and procurement actions are completed
by the MEA Project Coordinator, the project officer will shift project
monitoring emphasis to the field activities being over een by the Project
Operation Committee. The USAID project officer will ensure the System B
Project Coordinator at MEA is responsive to project inputs and
requirements identified by the Resident Project Manager and his staff,
the Director of the Aralaganwila Regional Research Station, and the Chief
of Party of the technical assistance contract.

4, Technical Assistance:

The Mahaweli Agriculture and Rural Development Project is heavily
dependent upon procuring a highly-skilled and committed Technical
Assistance Contractor (TAC). The project will operate in a remote,
frontier area, and the TAC must previde all its own support, logistics
and administration. The TAC will provide 21 man-years of long-term
technical assistance and 60 man-months of short-term expatriate TA to be
funded under the MARD project. Additionally, approximately 30 person
years of Sri Lankan technical assistance will be funded through the TAC.
The level of long-term man-years will be reviewed at the mid-term
evaluation and, based on project needs and priorities, a decision will be
made to continue the level of effort or substitute it with short-term
follow-up consultancies. The long-term technical specialists will
include:

Position Speciality Counterpart Years
Chief -of -Party Farming Systems/ RPM, DRPM/Agricul- s
Extension ture 5
Research Scientist Irrigation Agro- MEA Ag. Coordina-
nomist tor/Aralaganwila;

Director, DOA/
Aralaganwila; DRPM/

Agriculture 5
Operations and Main- Irrigation DRPM/Water Manage-
tenance, Main System Engineer ment
and On-Farm 4
On-Farm Irrigation Water Users DRPM/Water Manage-
Organizer Organizations ment; Block Managers;

Unit Manag rs 4
Marketing Specialist Agricultural Marketing Officers/

Marketing MEA and/or Marketing
Information/ARTI 3
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The technical assistance will be funded by grant funds and will be
an AID-direct contract. While MEA has had experience with contracting
for and managing international contracts, the Mission has determined that
the diverse rature of the T.A. required for the MARD project mitigates
against a host country contract with MEA. The heavy requirement for
long-term assistance in Farming Systems/Agriculture extension, irrigation
operation and maintenance, agricultural marketing, market information,
etc. indicates the need for significant coordination with, and the
obtainment of key inputs from, numerous GSL agencies and ministries. MEA
has no visible track record of such field coordination and collaboration.

The long-term T.A. specialists will be supported by Sri Lanka
administrative and technical staff. The team would be housed and have
administrative and logistical support offices at the Aralaganwila
Research Station under arrangements to be concluded with the Department
of Agriculture. A marketing office will be established at Polonnaruwa
with appropriate support staff. MASL will provide housing for the
professional staff in Polonnaruwa. They would maintain offices with
their established counterparts in the facilities of the RPM for System
B. The TAC would be responsible for its own administrative and logistic

support.

The AID issued request for proposals (RFP) will specify the
following requirements from a Technical Assistance Contractor:

0 Provision of all long and some short term TA;

o Development of a pre-implementation workshop for key USAID, GSL
and other project staff.

0 Prepare a training curriculum for the GSL staff being recruited
as Farming System Extension and Irrigation Community Organizers.

o For the team, arrange for housing, furnishing, facilities and
office space, except as USAID/Sri Lanka will arrange at GSL

facilities; ’

o Hiring of all local staff, including drivers and accountants,
as required to support the TA team in the field;

o Identification and procurement of all equipment required for
the TA team in the field;

o Advance funding for major operational project expenditures,
with accounting records maintained which will be acceptable to

the Controller, USAID/Colombo;
o Operation and maintenance of vehicles provided for the team.

The selection process will be competitive and open to all qualified
U.S. firms. Mission analysis of the T.A requirements for the MARD
Project indicates a need for a contractor with depth of expertise in Main
System Irrigation operations, 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
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can best be 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 (RFP) 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 concernms, small disadvantaged business
concerns, and women-owned small business concerns. Offerors and/or
bidders will be advised that in the case of selection evaluation criteria
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 subcontracting with them as substantive service providers.

The Request for Proposals (RFP) will be developed in close
collaboration with staff of MASL/MEA and will be issued by the 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 and that ties to centers of institutional Water
Management and Agricultural Research expertise will greatly strengthen a
proposal.

The contractor will be paid by means of an AID Direct Letter of
Commitment with provisions to pay some local costs in Sri Lankan rupees.
The TAC may be involved in project training and elements of the commodity
procurement but these will be managed by MASL/MEA and not funded thru tke
TAC.

5. Training:

There is a modest amount of external training planned for the MARD
Project with none for academic degrees. Extensive in-country training
will be developed by the TAC in conjunction with MEA and will be geared
towards the field staff. All the overseas training and observation
missions in the U.S. and third countries will be short-term in nature.
Because the number of participants to the U.S. (total of 22 over the life
of the project) will only average 2 to 4 per year and to third countries
(total of 32 planned) an average of 2 to 6 per year, training
arrangements will be made by USAID with backstopping assistance from the
GSL and TAC.

If required for a particular training program, the AID/Washington
Office of International Training will be asked to assist. Participant
trainees will be selected from project established criteria and scheduled
per the project training plan approved by the Project Review Becard. It
is anticipated that much of the training and observation programs will be
identified by the Research Task Force. USAID will take action on
training requests upon receipt of GSL approval from he External
Resources Division, Ministry of Finance and Planning.
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In-country training is anticipated for the Farming Systems
Extensionists (FSE) and Irrigation Community Organizer (ICO) cadre along
with existing MEA staff very early in the project. Some of the training
will be held in the proposed CIDA-funded System B training center.
Training will be scheduled per the approved project training plan. The
curriculum will be developed by the chief of party of the TAC, the RPM
for System B, and their staffs. The actual training will be conducted
in-house but may utilize expertise from an outside organization, such as
Agrarian Research and Training Institute (ARTI) or the Sri Lankan
Institute of Development Administration (SLIDA), under a contract with
MEA. Periodic in-country training will be scheduled for newly recruited
FSEs and ICOs and to upgrade the skills of the Field Assistants (FA) in
farming systems and farm management. Payment for in-country training
will be made on a reimbursement basis by the USAID Controller upon
certification by MEA of completion of courses listed in the approved
project training plan.

6. Construction:

The MARD Project will fund construction of nine residences at the
Aralaganwila Research Center, along with office facilities for project
and TAC staff. The residence will be used to house five of the senior
officers on the research task force and four members of the T.A. Team.

The Deputy Director for Research at the Aralaganwila RRC will
provide a Master Plan for development of all facilities, including the
housing.

There is also a need for project funds to provide housing for main
canal unit and flow measuring unit engineers and main canal operational
personnel at major regulator and/or drop structures. There will be small
and simple construction improvements to the D canal turnouts and to F
channels.

The Project Operation Committee is responsible for providing
designs, cost estimates, construction schedule, etc. for the Project
Review Board actions. The Board will review documents, approve funding
levels, prepare tenders, and make awards to local construction
contractors. The tender will be advertised locally and at the time of
the host country award it will be decided if one or multiple contracts
are in order. Once the host country contracts are signed, the USAID
Controller will issue the necessary direct AID Letter of Commitment. As
an alternative procedure, the Mission may decide on a Fixed Amount
Reimbursement (FAR) arrangement as the payment method. In any case, this
construction work will require monitoring by one USAID staff engineer.

7. Special Activities:

The MARD Project has a significant amount of AID funds programmed in
the broad range of special activities funding for extension, researcl.,
marketing assistance, and direct farmer assistance. It is anticipated
that these funds will be utilized under host country contracting
procedures. At the time of contracting, a decision will be made whether
MASL/MEA will make payments direct to the contractor and claim
reimbursement from USAID; an advance account will be established by the
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USAID Controller; or, if USAID will be asked to pay the contractor
directly. The technical assistance contract will contain some special
activity funds to allow immediate response to project requirements and
intial activity start-ups.

The Research and Extension activities funding will be administered
by the Project Operations Committee but will fund proposals prepared and
submitted by the Research Task Force. These proposals will be funded
when the committee decides they fall under the general work plan approved
by the Project Review Board. Early in the MARD Project the committee
will standardize its contracting documents for extension trials research
studies, pilot marketing, etc. to reduce the need for constant review and
approval by the Project Review Board or the Secretariat.

The larger studies, domestic and international marketing analysis,
and enlistment of the collaboration of other GSL agencies (i.e. ARTI,
Department of Agriculture, SLIDA, etc.) will be co-ordinated by the
Project Review Board and its secretariat. This effort will need close
cooperation with the MEA project field staff and TAC to ensure their
inputs into the scopes of work and operation memorandum are considered.
It is anticipated that most of these contracts and ministerial
arrangements will be negotiated and signed at Colombo because their
principals are nationally based and will have to be centrally
administered. It is planned that 20 man-months of short-term T.A. will
be directly contracted and administered by MEA using project funds. The
Mission anticipates the GSL will not be able to identify and locate all
the short-term expertise planned for these man-months. To the extent the
Mission can locate existing AID Indefinite Quantity Contracts and/or
centrally-funded contracts with Gray Amendment firms, the Mission will
endeavour to obtain the required expertise through them.

Research and extension funds cannot be used to provide salary or
allowances to MASL personnel in e conduct of their regular operations,
but can pay for special training programs, provide guarantees to farmers
growing experimental crops, ensure buyers for early development of export
crops, provide transportation and storage for experimental crops, hire
non-GSL workers to undertake research activities, prepare land with
experimental drainage systems, and ensure that small amounts of
operational funds are available to make MARD function successfully.

8. Special Contract Employees:

As its contribution to MARD, MEA will set scopes of work; identify,
screen and employ the Farming System Extensionists (FSE) and Irrigation
Community Organizers (ICO) as contract workers (not permanent government
employees) to test new concepts of farminy; system extension and farmer
organization. Some of these workers may be integrated into the formal
structure of MEA in the future, if their contributions prove worthwhile.
Qualified MEA employees serving in other areas may also be selected for
these positions and their performance will be evaluated against that of
contract employees. The contract employees are scheduled to be phased in
slowly with 10 FSEs and 12 IC0s recruited initially. Their planned
number, with supported staff, are estimated to total approximately 170
per year at peak operation of the project. While these employees are
additional to the present complement of MEA staff during the introduction
and testing stage, talented ones can be recruited to £ill vacant staff

positions, or
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wither away as their assignment is completed, and do not represent a
continuing recurrent cost burden on the project. The Technical Analysis
section includes the specification and details of the additional contract
employees recommended. If, after the initial recruitment, the MEA proves
unable to hire and retain FSEs and 1COs at the educational, experience
and motivational level needed to implement this project element, the
Project Review Committee will contact with the private sector to recruit
and staff needed positions which will remain under MEA supervision.

Initial training for these contract employees will be provided, with
inputs from the TAC under a contract with the Agrarian Research and
Training Institute (ARTI) or other appropriate local Training
organization. Insofar as possible, the FSEs and ICOs should be trained
together, since they will both be supportive of turnout groups in their
water and agricultural practices. These contract employees would be
logical candidates for government employee positions in Zone 4A, after
they have demonstrated their special contributions working in the other
zones in System B.

9. Commodities:

The commodities planned for the MARD Project are all loan funded,
except those purchased for direct support by the technical assistance
team. The allowed source and origin will be Geographic Code 941 and the
host country. The commodity list as developed by the project design team
indicates a relatively straight forward procurement process that can be
further refined as the project progresses. All purchases, will be per
host country procurement rules outlined in AID Handbook 11.

The commodities for the three broad project elements are:

a. Farming Systems and Market Development: transportation, office
equipment, computers, peripheral equipment, software,
communication equipment, household furnishing, etc.

b. Operations and Maintenance of the Main System and D-canals:
radio communications, transportation, mairtenance equipment,
flow measuring monitoring devices, tools, audio-visual
equipment, etc.

c. Agricultural Research: transportaticn, computers and
: peripherals, software, planting materials, farm equipment,
chemicals, etc.

d.  Agricultural Extension: transportation, demonstration
equipment, audio visual equipment, duplication equipment,
training equipment, etc.

e. Irrigation Organizations: transportation, office equipment,
training equipment, audio visual equipment, etc.

£. Marketing: transportation, post harvest handling equipment,
storage equipment, etc. ,
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This commodity list will be_fine turned during a procurement
planning session held by the Project Operation Committee. This session
will identify the commodity specification, quantities, and time needed.
The Secretariat of the Project Review Board will prepare the tender
documents, establish a buying strategy, obtain all clearances and
approvals, and manage the host country procurement.

The commonality of the commodities needed by the three project
elements lend themselves to pooled procurement. The purchase of motor
vehicles, motorcycles, bicycles, computers and peripheral equipment,
sof tware, farm machinery, communication equipment, and audio-visual
equipment will be by GSL tenders. This equipment will be purchased in
two phases with delivery about 10 to 18 months apart - depending on
project progress and the need for the equipment in project
implementation. These items need not be in the same tender document, but
all will require that the tender bind bidders to after sales service,
spare parts availability, repair and maintenance, and, possibly, local
installation and training.

The household furnishings and office equipment purchase will also be
a GSL host country procurement which can probably be completed under the
shelf item procurement rule if the specifications so permit. It is
planned that the household furnishings; office equipment and supplies;
and ADP units and software for use by the technical assistant contractor
will be purchased under the TA contract.

The remaining commodities (i.e. flow measuring and monitoring
devices, maintenance equipment, planting materials, chemicals, tools, etc
and those commodities for which no offers were received will be purchased
by a U.S. procurement service agent (PSA) either under a host country
contract to the MEA or a subcontract under the technical assistance
contractor. These items are of a specialized nature and will not be
available off-the-shelf; nor, given the state of their technology, will
they be readily available in Geographic Code 941 countries.

The payment procedures will be those normal tc AID project
procurement. Host Country procurements will be by AID Direct Letters of
Commitment to the successful awardees, local procurement will be paid
directly by the Controller upon submission of invoices and certification
by MEA that the commodities have been received. The purchases by the
U.S. PSA will be individual letters of credit under an AID Bank Letter of
Commitment. The PSA will receive his fee per the terms of his contract
with MEA by a direct AID Letter of Commitment.
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II.

TABLE 7

MAHAWELI AGRICULTURE AND RURAL DEVELOPMENT PROJECT
COMMODITY/EQUIPMENT LIST BY

Agri. Technology:

Vehicles
Motorcycles
Computers

Bicycles

House Furnish.
Equipment & Supplies

Water Management:

III.

Vehicles

Passenger Bus
Motorcycles
Bicycles

Computers

Office § AV Equip.
Communication gear
Flow Meas. Equip.
Supplies

Agriculture Support:

*Figures rounded to the nearest thousands.

Vehicles
Computers
Miscell. Equip.
Truck Rental
*axMarket Office

tit

114

1t 1o

Unit Price

10,000
2,000
7,500

100

10,000

10,000
25,000
1,500
100
5,000

2,222

10, 000
5,000

aaMarket office will be located in Polonnaruwa

47

Total *

110,000
8,000
38,000
4,000
90, 000
93,000

60,000
25,000
32,000
11,000
10,000
35,000
100,000
10,000
44,000

30,000
10, 000
6,000
14,000
25,000



TABLE 8

MAHAWEL] AGRICULTURE AND RURAL DEVELOPMENT PROJECT
TECHNICAL ASSISTANCE PLAN (Person Months)

Long-Term: 1988 1989 1990 1991 1992 1993 1994 1995 Total
Agri. Tech. 24 24 24 24 24 0 0 0 120
Water Management 24 24 24 24 0 0 0 0 96
Agri. Support 12 12 12 9 0 0 0 o 36
60 60 60 48 24 0 0 0 252
Short-term
Agri. Tech. 2 4 4 2 2 2 2 2 20
Water Management 2 2 2 2 2 2 2 2 16
Agri. Support 6 4 3 3 2 2 2 2 .24
1¢c 10 9 7 6 6 6 6 60
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TABLE 9

MAHANELI AGRICULTURAL AND RURAL DEVELOPMENT PROJECT
COMMODITY PROCUREMENT BY YEAR

Total Commodity 1 2 3 4 5 6 7 8 TOIAL

by project year

Vehicles 14 6 0 00 O o0 O 20

Motorcycles 9 9 3 22 0 0 O 25

Computers 8 1 0 00 O 0 O 9

Bicycles 60 30 30 30 0 0 0 © 150

Passenger Bus o 1 0 00 O O O 1

Miscellaneous - - - 00 0 0 O -

Equip. '

Pola Market - - - - - 0 0 0 -

Equipment

Truck Rental 0 - - - - 0 0 0 -

I. Agri Technology

Commodity 1 2 3 4 5 6 7 8 10IAL
by Year

Vehicles 5 6 0 0 0 0 0 0 11

Motorcycles 2 2 0 0 0 0 0 O 4

Computers 5 0 0 0 0 o0 0 0 5

Bicycles 40 0 0 0 O 0 0 0 40

49



TABLE 9 (CONTINUED)

II. Water Management:

Commodity T 2 3 4 5 6 7 8 Total
by year
Vehicles 6 0 0 0 0 0 0 0 6
Motorcycles 7 7 3 22 0 0 O 21
Computers 2 0 0 00 O O O 2
Bicycles 20 30 30 30 0 0 0 0 110
Passenger Buses 0 1 0 00 0 O0 O 1
III. Agri Support Services
Ttem Iz 3 4 5 6 7 8 Total
Vehicles —3 0 0 0 0 0 0 0 3
Computers 1 1 0 0 0 0 0 0 2
Truck Rental o - - - - 0 0 0 -
Pola Mgt. Office - - - - = 0 0 0 0
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V. MONITORING AND EVALUATION PLAN

A. Introduction

Project monitoring and evaluation are included in the project design
as essential input for project management and for the project assessments
that appear in the implementation plan as evaluations. Project
monitoring will have at least eight components and project evaluations
will be three in number.

The diverse elements currently being monitored by onguing programs
include:

1. physical works progress (construction § settlement);
2. financial expenditures against the plan;

3. irrigation performance;

4. cropped area, crop yield and cropping intensity; and
5. special circumstances and problems.

The Planning and Monitoring Unit (PMU) of the Mahaweli Authority of
Sri Lanka (MASL) ordinarily tracks items 1,2 § S above, versus the annual
work plans of MECA and MEA. These agencies also have their internal
tracking of these same three items, but with a different perspective.
PMU presents all of these items in its monthly report to management.
MARD would intend to use the monthly monitoring reports from the PMU as
essential inputs into its own monitoring data base. The irrigation
monitoring and evaluation is a newly instituted function of the System B
irrigation management organization in a unit known as the Flow Monitoring
Unit (FMU). MU reports to the Project Irrigation Engineer (PIE) and
thus to the DRPM(WM) and ultimately to the RPM of MEA. Item 4, the
monitoring of the cropped area irrigated, the cropping intensity and the
crop yield, are accomplished by the agriculture staff of the Unit
Managers (UM), then to the Block Agriculture Officers (BAO) and to the
Project Agriculture Officer (PAO), the DRPM(AG) and ultimately to the RPM.

B. Critical Issues

The MARD design calls for the addition of three types of monitoring
information as follows:

1. Farm Expense, Income and Level of Living Records;

2. Farmer Organizational Progress; and

3. Farm Produce Disposal and Marketing.

MARD components call for additional monitoring functions in the MEA
structure. The Agriculture Technology Generation and Dissemination

component includes the development of a farm record keeping function with
a sample of farmers representing cooperators who receive and/or accept or
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who do not-receive/accept the technological package developed by MARD.
These farm records will be an important seasonal documentation of the
progress of ‘the project and will be an invaluable record for the impact

evaluation of the project.

The Water Management and Farmer Organization component calls for the
expansion of the functions of the FMU of System B to work closely with
the agriculture cadre for more detailed and closely coordinated
information on the irrigated area, cropping intensity and crop yield
through crop cuttigﬁ. This section also calls for the development of a
contract with an independent Sri Lankan Social Science Consulting Firm to

conduct the monitoring and evaluation of the farmer organizational
program with regular reports of an interpretative nature provided to the
management of MEA and MARD.

The Agricultural Support Services component calls for the
development of a market monitoring section for the guidance of the MEA
System B management in the assistance to settlers in the area. Since
this effort will be focused on collecting information on the satisfaction
of domestic and international markets, a parallel record keeping system
needs to be established to track the expenses of crop marketing, by crop,
quality/grade, storage requirements, packaging and aggregation. MARD
will assist the Block Marketing Officer in this task.

These three items will complement the existing MASL monitoring units
with information essential to management of MARD by MASL and MEA. In
addition the necessary information will be provided to assess purpose and
goal attainment for the two mid-project and end-of-project evaluations of
MARD.

C. Monitoring

Primary USAID responsibility for monitoring the project resides with
the MARD Project Officer, located in the USAID/Sri Lanka Office of Food
and Agriculture Development. The project officer will be assisted by a
competent Foreign Service National professional and office staff.

All members of the project committee have been closely involved in
project design and project paper preparation. In addition, the Project
Officer can draw upon the resources and services of the Regional Coriract
Management Office in Bangkok and the Area Contracting Officer in New
Delhi. :

The MARD Project Review Board, chaired by the Secretary General of
MASL, will serve as the overall coordinating “ody for the implementation
of MARD. The MARD Project Operations Committce will be chaired by the
System B RPM and will give direction to the project activities and
provide the regular liaison between the MEA and the project activities.

Annual work plans prepared by MEA with assistance of the TAC will
serve as the basis for project implementation. These plans and
corresponding budget will be submitted in October of each year, supported
with details on each component of the MARD project, for the decision of
the Project Review Board prior to the January beginning of the financial
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year. Details on commodity procurement, training programs, planned
construction and technical assistance will be identified for each of the
three technical components. Quarterly reports will document progress.
Inspections by GSL and USAID officers and consultants will verify
progress. Annual reports will document the progress and provide a basis
for annual adjustments to the implementation plan.

D. Evaluation Arrangements

Three major evaluations will be carried out during the
life-of-the-project. Two interim evaluations are scheduled for late FY
1990 and early FY 1993, with the final evaluation scheduled for early in
FY 1995 after the end of the eight year project. In addition an
assessment of resource flow will be made as needed by the USAID/Sri Lanka
Mission to determine capabilities to hold to the implementation plan.

Mid-term evaluations will be conducted by joint teams of GSL, USAID
and AID personnel assisted by short-term consultants as required. The
financial plan includes $220,000 for evaluation assistance. The
evaluations will rely heavily on the information collected and analyzed
under the technical components of the project. This information will be
supplemented by the evaluation teams' review of project records and
files, discussions and interview with GSL headquarters and field level
staff and visits to the project site.

Evaluation reports will follow standard outlines. Upon completion,
copies of all evaluation reports will be distributed to USAID,
AID/Washington and all concerned GSL agencies and officials.

E. Audit Arrangements

Technical assistance financed by AID direct technical assistance
contracts are subject to audit by AID/IG, while, much of the remaining
contract activity will be covered by direct payment/Direct Letter of
Commitment. Regarding activity involving host country reimbursement, the
Mission Controller will conduct periodic reviews of GSL accounting
procedures and records applicable to GSL project disbursements. To the
extent that any large 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 revicws will be procured by AID direct contract
following direct payment procedures. '
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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:

a. 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 An annual work plan which covers all components of the
project, including a schedule for implementation of the
policy elements of the project for the year; and

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. Have complete freedom to choose their own leaderships, make
decisions that affect the membership and have an effective
voice in dealing with the government bureaucracy.

L. Authority and responsibility for collecting operations and
maintenance (O&M) fees and utilizing fees for carrying out OGM
activities and related works.

c. Authority and responsibility for operation and maintenance of
the main irrigation system as the organizations 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 to develop farmer irrigation
organizations in the left bank of System B.

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 is made 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:
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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 objective
that beneficiaries are to pay for 100 percent of legitimate
operations and maintenance 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 is proven.

4. The GSL agrees to establish a strong field-oriented adaptive and
applied research system in the left bank of System B that shall have the
following characteristics:

a. Research activities would be specifically directed to assist
the clients optimize net incomes, taking into account farm
resource availabilities and constraints, production
capabilities, market potential and ecological considerations.

b. Testing of research hypotheses would largely be carried out on
farmer's fields, with careful farm record keeping and
moni toring by research staff.

c. Research recommendations will be released by extension
personnel on an interim basis after two seasons of successful
field trials.

d. Research in System B will be funded directly by the Mahaweli
Authority with rules and regulations on expenditure of funds
consistent with those of the Authority.

5. The GSL will ensure that settlers in the 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 allotees within the shortest
possible time from their successful settlement. The titles
should be transferable and fully acceptable as bank collateral.

6. 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.
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b. Discouraging State owned enterprises from pract1c1ng unfalr
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.

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.

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.

56



MAHAWELI AGRICULTURE AND RURAL DEVELOPMENT

PROJECT PAPER

ANNEX "A"

TECHNICAL ANALYSIS



ANNEX "A"

TECHNICAL ANALYSIS

A. Introduction: The Challenge of Farm Production Diversification in
the Mahawell

There is substantial evidence that Sri Lanka is approaching rice
self sufficiency. Achieving this national objective will accentuate the
decline in real income for rice producers, due to increasing costs of
production with fairly constant product prices. Under these conditions,
in 1987, an average farm family of five persons can expect to receive net
income from producing two rice crops a year of between Rs 12,000 and Rs
20,000 per hectare ($421-$702) if yields ranging from 3.6 to 5.7 mt/ha
are obtained.**1/

This level of net returns to family labor and farm management is
only slightly above a full time wage labor income.**2/ This illustrates
the need for farm production diversification if the Mahaweli settlement
areas are going to move beyond subsistence and (1) justify the level of
expenditure made in creating this massive irrigated system, and (2)
create areas of self sustaining growth which can contribute to the
overall economic development of the country.

It is this basic need for farm production diversification which is
at the heart of the MARD project strategy to be explored in the technical
analyses which follow. Diversification must occur into the production of
other field crops which can be grown profitably under irrigated
conditiomw; into complementary livestock production (or other
higher-value homestead productive activity), and into farm family
commercial activities as the overall economy of the Mahaweli expands.

In meeting this objective the MARD project and its GSL partners face
a substantial set of technical and economic coastraints, many addressed
through the major components of the MARD project described below. The
most critical of theses constraints to diversification are the following:

1. Agro-technological Constraints. There are not yet sufficient
answers to the agronomic and economic questions leading to the
selection of the best cropping patterns for the agrn-ecological
conditions produced by controlled irrigation in the Sri Lankan
"dry zone', particularly in the difficult soils of System B.
This question has a technical research and an institutional
dimension. It involves improving the process of getting
available technological improvements efficiently tested in
farmers fields and adopted for general farm level production,
at the same time that applied research is developing the next
generation of better technology. This constraint is focused on
the lack of appropriately responsive applied research and
extension structures for the magnitude of the tasks at hand.
These subjects are addressed in Section B, which follows.

2. Organizing for the Management of Water. MARD must address the
constraints of efficiently using scarce water resources to
generate, through farm production, the financial resources
necessary to operate and maintain the entire irrigation

system. World wide and Sri Lankan experience has shown that a
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high level of farmer participation in this process produces the
best long-term results. This project component is a necessary
condition to being able to engage in irrigated, diversified
agricultural production. Sclutions to these water management
constraints are explored in Section C.

In addition, elements of the MARD project are designed to
produce changes in the behavior of farmers within the
Mahaweli. The project will contribute to their ability to
manage their own agricultural affairs, including responsibility
for the local portion of the irrigation system; to increased
comnercial orientation in their production and marketing
decisions; and to develop their enhanced ability to access and
productively utilize capital and other production resources.
Reduced risks involved in diversified production will, over
time, eliminate the farmers' income reliance on two crops of
irrigated paddy.

3. Marketing and Input Constraints. The ability of farmers to
diversify into alternative crops or livestock production is
clearly constrained by the availability of reliable markets for
these products at.prices which improve farmer income. In
addition, inputs beyond those required for paddy cultivation
are often scarce or expensive or both. Project elements to
address the constraints of expanding non-paddy crop and
livestock production for dom:stic and international export
markets are presented in Part D of the analysis which follows.

There are other important contributions to be made in System B of
the Mahaweli Program. Some of these call for the introduction of
commercial farming, entrepreneurs who have access to markets and elect to
invest on land set aside for large-scale agrobusinesses. These
commercial enterprises may become excellent markets for small farmer
production, either from their irrigation lands or from their homesteads.
Identifying and encouraging commercial enterprises to invest in the
Mahaweli is an ongoing activity of the Employment, Investment and
Enterprise Development Division within the Mahaweli family of
organizations. It is supported by USAID in its present operations, with
a new project under development, the Rural Enterprise Development Sector
Project (REDS), which will bring markets and processors to System B.
Thus, these important services, with their focus on commercial activities
and operations beyond the level of the farm or farmers associations, are
not overlooked, but are omitted from MARD, to be the special province of
other programs in support of Mahaweli development.



FOOTNOTES

xx]1/. More information on the economics of rice and alternative crop
production is contained in the Economic Analysis and accompanying crop
budget tables in the Economic Analysis Annex.

x%2/. The prevailing wage rate for day labor in Sri Lanka is
approximately 30 Rs. ($1.05) per day which would annualize to an income
level of 7,800 Rs. per year. If we assume either two or three adult
equivalent workers per farm family, then rice income would have to exceed
either 15,600 or 23,400 to equate to this basic income level derived from

day labor.



B. Agricultural Technology Generation and Dissemination

‘1, Introduction

The generation of new agricultural technology and its extension to
farmers has a long and distinguished history in Sri Lanka. The writings
of members of the Department of Agriculture appear in the oldest
continually published journal of tropical agriculture in the world. The
agricultural extension service of the department, now following a
Training and Visitation System initiated under the World Bank-funded
Agricultural Research and Extension Project, has introduced new
high-yielding rice varieties suited to the Sri Lanka agroecological
environment and local taste, moving average yields up, countrywide, 3.6
percent per year in the period 1965/66 to 1984/85.

Agricultural research is conducted by well-educated professionals
working from the Central Agricultural Research Institute near Kandy, the
headquarters of the Department of Agriculture (DOA), and seven Regional
Research Centres representing varied ecological zones throughout the
island. With national policy calling for rice self-sufficiency, major
research focus has been on rice production. Only as past labors have
borne fruit and rice surpluses can be predicted for the near future has
the Department and donor support turned to diversified cropping
alternatives. The USAID-funded Diversified Agricultural Research Project
(DARP) is one such new initiative designed to bolster the resources and
attention given to alternative crop production in Sri Lanka.

Agricultural extension and its companion, agricultural education,
are other DOA primary responsibilities. While the extension service in
the Mahaweli is organized and run by MEA, it follows the same patterns as
those of the Department of Agriculture and is often managed, as in System
B, by agricultural officers seconded from the Department. Agricultural
research, with its extended time from the introduction or development of
new plant materiai, to the distribution to farmers, often quoted as a
five-year process by agricultural researchers, and an extension program
geared to "contact" farmers, have been appropriate processes for the
delivery of improved technology in the past. Both existing research and
extension systems in place in the Mahaweli provide useful increments to
existing agricultural technology: new varieties closely related to
previous crops, higher-yielding cultural practices, pest and weed control
which lower production costs.

But the introduction of completely new diversified cropping systems
into the Mahaweli calls for an "accelerated" program, much like the time
to completion of Mahaweli infrastructure was collapsed from 30 to 7
years. MARD proposes to organize a high-priority and high-resource
accelerated program which will change farming practices and farm output
in the Mahaweli within five years, working in conjunction with existing
agricultural research and extension systems. Correctly organized,
staffed, and supported, System B can increase farm incomes 50 percent by
the end of the project, producing for both the domestic and international
agricultural market. That is the premise of the Agricultural Technology
Generation and Dissemination component of the project.
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2. A Crash Program to Develop Applied Agricultural Research for System B

a. Delivering Tailored Cropping Recommendations To Mahaweli Farmers

To move from rice monocropping to diversified cropping requires
a systematic attack on the constraints to diversified agriculture. The
first requirement is for a Research Task Force to provide tailored
cropping recommendations which can be used by System B farmers. To
deliver this output calls for convergence and analysis of three
simultaneous information sets. These are:

i. Assembling the Best Existing Agricultural Technology for
Diversified Cropping

MARD will support the creation of a Research Task Force
(RTF) from senior scientists within DOA, MASL, and expatriate '""hands-on"
technical assistance to assemblc tiie best of today's agricultural
production technology.**1/ There are many sources to be tapped in Sri
Lanka: two operating Regional Research Centres and a Research Station
within Mahaweli's area of operation, years of existing experimentation
with variety trials, cultural practices, crop timing and water delivery.
This technology will be collated by crop and variety, time to maturity,
soil, water, and drainage requirements, cost of inputs and labor
requirements, availability of plant material and special chemicals. From
this collation will come a series of cropping possibilities for
application on System B one-hectare irrigated farms.

ii. Assembling Market Data on Potential Crops for Mahaweli
Production

From the Third Component of MARD, Agricultural Support
Services, will come details of domestic and international markets for
possible Mahaweli field crops, those which can be grown on thousands of
hectares of irrigated land. MARD will contract for this information, as
described in the Marketing Section of the Agricultural Support Services
Component, so that quantities, delivery size, estimated prices based upon
historical trends and market fore:zasts, and other data on market demand
and price are available by season, as inputs into the information
required to generate cropping recommendations.

iii. Collecting An Agricultural Resource Inventory for System B

A new cadre of agricultural extension specialist, the
Farming System Extensionists (FSE), attached to the office of the Deputy
RPM for Agriculture, will conduct surveys of the distinguishing features
in the natural resource base each irrigation turnout area.**2/ This
information must include soil types and soil depth, surface and
subsurface drainage prospects, gradient and distance between drainage
outlets (or interceptor drains). The purpose is to categorize
diversified cropping opportunities by turnout area. The survey details
will be specified by the Research Task Force, and collected by the FSE in
conjunction with the Irrigation Community Organizers (ICO) activities
among turnout groups.**3/ While these surveys must be updated from new
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data after the end of each cropping season, the basic characteristics of
the land will allow rapid classification into three to five soil/water
categories to help specify the kinds of crops which might profitably grow
on the land. Since cropping decisions will need to be made by a
consensus of turnout farmers, it is appropriate to capture the initial
survey data by turnout group. Detailed farming system records by farmer
within turnout group will be a second product of the FSE cadre after
diversified production decisions have been made.

iv. Creating a Linear Programming Model to Establish Cropping
Recommendations

MARD will fund the establishment of a Research Task Force
with a special component which will develop a linear programming model
specifically for System B, capable of generating cropping recommendations
from the three information sets described above. The technology exists
to establish a program which can take a soil type/drainage group and
generate profit maximizing recommendations based upon production
possibilities, market demand and unit price estimations, utilizing
constraints such as farm input costs, family labor availability, limiting
production on any one farm, one turnout or within all the left bank, to a
ceiling to avoid market saturation. 1n the early years of the project,
these recommendations will be "tentative', since they will not have
undergone the full range of adaptive testing which will, over time, be
completed by the scientists on the Research Task Force. The program will
show the benefits for each turnout group of producing diversified crops,
identify the crops by area to be grown, and offer alternatives so that
farmers can select those they are most familiar with. This information
then serves as the basis for farming recommendations for use by the
extension program prior to a season's cropping decisions.

The Linear Programming Model will be created by short-term
technical assistance and run by the Agricuitural Economics Specialist on
the Research Task Force. MARD will provide the computers, software and
peripheral equipment and training as necessary for RTF personnel. The
program will be regularly refined, keeping current with the new crop
technology developed and tested by the RTF, the most recent movements in
domestic and international markets, and the increasingly accurate
knowledge of the natural resource base, updated after each cropping
season by the FSE cadre. MARD would expect to produce the first
full-scale cropping recommendations prior to the Yala season beginning
March, 1989.

b. Combining Adaptive Research and Demonstration Farms

MARD will support the Research Task Force in applied research
on farmer's fields, seeking to shortcut the time between research station
determination of a potentially valuable variety and its release date to
Mahaweli farmers, and to provide empirical and visual evidence of the
value of diversified cropping recommendations. Rather than 1/4th or
1/10th acre small plots, the RTF will establish whole farm research
trials, since it is the entire farm which is the target for improved
technology. These trails might be on water control and management,
fertilizer response, and cropping patterns, including the prospect cf a
third crop between Maha and Yala.
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Past demonstrations by the research staff of the Aralaganwila
Regional Research Centre established improved yields and lowered
production costs for several rice varieties, but without transportation
and operating funds, it was not possible to extend these trials to
farmer's fields. The Research Task Force will be equipped to seek
solutions to Mahaweli agricultural problems, those of yields, water
management, plant protection, cropping patterns and maximization of

returns to family labor on irrigated and homestead production.

It is particularly important to have a mechanism which will
test and demonstrate Crops which might have export potential. After the
RTF receives new plant material, either from other stations in the DOA
system or from abroad, they will first ensure that the material is
disease free and responsive -0 the conditions of System B. When those
tests are positive, in one growing season if all goes well, the next test
can be much larger plots, seeking sufficient scale and diversity within
System B that the results will be applicable to a large percentage of
farmers. Perhaps 20 hectares might be commissioned as an adaptive test.
This size area will allow the Marketing Staff of MARD to make contact
with an exporter and include with the adaptive agronomic test, a market
test for price, quantity, packaging, storage and transportation

requirements.

The normal time required for DOA release of plant material can
be greatly speeded under an accelerated adaptive research program
supported by MARD. Dr. S.H. Upasena, the Director of the Aralaganwila
Regional Research Centre and the Research Station at Girandurukotte, in
System C, has made provisions for early large-scale field testing of
varieties of maize for Maha 1987. He supports the rapid movement of
varieties and research station solutions to the field. DARP has
supported the importation and introduction of more than 650 new varieties
and species of diversified field crops by the DOA. The Department of
Agriculture recognizes that Mahaweli must have better, faster answers to
diversified cropping alternatives. It is ready to cooperate with an
expanded, high-priority effort to find technical solutions which will
better the farmers, and the regions, agricultural income.

The output of the adaptive research carried out by the RTF will
be new data on production technology to feed into the linear programming
model, resulting in new recommendations for the upcoming production
seasons. With the recommendations in hand, those sections of MEA which
make provisions for seed, fertilizer and chemicals will have a summary of
requirements which will eventually emerge from farmer decisions on
cropping patterns.

c. Coping with the Special Soils of the Left Bank, System B

Special consideration must be given to the nearly unique soils
and drainage problems which occur within the project area. Annex G,
"Land Resources and Agricultural Potential of System B, Left Bank" offers
a detailed review of soil classifications and series, and the potential
for diversified cropping. The bottom line, particularly for Zone 4A, is
drainage, both surface and subsurface drainage, to ensure the water table
does not cause prolonged saturation of the crop root zone.
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System B also has a surfeit of Non Calcic Brown soils not found
in other portions of the Mahaweli.- Together with the RBE's, they
constitute relatively loose, sandy, thin soils overlying a rock strata.
Rain or irrigation water rapidly percolates through the soils to the
impermeable layer, often not more than 60 cm below the soil's surface.
The water then, in the vernacular, turns 90 degrees and proceeds downhill
until reaching an obstruction, at which time it builds and increases the
height of the water table. All of this is fine for rice cropping, but
tricky and potentially dangerous for diversified crops. As Annex G
points out, rice is the only production field crop which flourishes with
its roots under water.

There is much which research in Sri Lanka has not established
about the response of these soils to regular irrigation. There are
issues of the maintenance of soil fertility, the buildup of chemicals
from the leaching and water-logging processes, the management of
irrigation water, particularly if seepage significantly affects (as it
does in System H) the water table.**4/ What is clear is that
diversified crops and paddy are not compatible in the same turnout, on
the same irrigation schedule, or even from a higher elevation to a lower
in the same catena unless subsurface drainage is provided. The MDS
project will fund two separate studies which will help determine how the
special soils of System B can best be managed for the production of Other
Field Crops.

First, MDS will fund an 18-month drainage experiment in six
turnouts in Zone 4A. This experiment will get underway as soon as the
project begins, not waiting until the D canals are constructed if
appropriate sites can be selected which are irrigated from existing
village tanks. Subsurface water flow will be measured in conjunction
with rainfall for the Maha and Yala seasons, using both open observation
wells and piezometers, which measure water pressure. The test will
-include a series of alternative subsurface drainage patterns seeking
solutions which are least disruptive to the planting area of irrigated
fields. While other experiments on water drainage will be conducted by
the Research Task Force, this large undertaking will provide missing data
on the prospects for diversified cropping on soils now classified as
""paddy only''.

Second, MDS will re-combine the basic soil surveys and
topographical maps for Zone 4A into a new land use classification map,
proposing where soils are appropriate for diversified cropping in Yala,
or in Maha and Yala, or where an adaptive research effort will be needed
to determine the cropping possibilities. In addition, the new land use
map will specify where subsurface interceptor drains, placed at 100 meter
intervals (on the boundaries of the farmer's allotments), will likely
change the potential from rice to an alternmative cropping pattern. Since
many of the soils in other zones of the left bank are similar to Zone 4A,
the reclassification and identification of diversified crop alternatives
on land previously assigned for paddy, will be instrumental in targeting
diversified cropping recommendations for Zones 1,2,3, and 5.

One member of the Research Task Force will be a water
management, soils and irrigation specialist who will conduct continuing
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research on the relationships of System B soils to regular irrigation and
heavy surface rainfall during Maha. The land resource base available to
the project will call for very special attention by the RTF to on-farm
and on-station trials.

d. Creating the Research Task Force

As those posted in System B are well awarc, the newest system
in Mahaweli is a frontier region, without the amenities or healthful
environment often sought by senior and experienced professional
scientists. Yet it is the senior staff researchers who are needed to
form a Research Task Force and begin solving the problems of diversified
cropping in System B. The nine present staff members of the Aralaganwila
Regional Research Centre (RRC) are very junior members of DOA, with the
exception of the Director and Deputy, recent graduates of agricultural
universities. They will be excellent junior research staff, able to
conts:bute in many ways to an expanded and high-priority program. But
the agricultural production problems of Mahaweli cannot be solved by
inexperienced agricultural technicians. The issues, their complexity and
the magnitude of the challenge require the best that Sri Lanka has to
offer.

MARD will provide -support to a team of six senior agricultural
research officers who will span the disciplines of:

i. Soil Chemistry/Fertility Agronomy;
ii. Plant Protection;

iii. Agricultural Economics;

iv. Water and Soil Management;

v. Farming Systems Research;

vi. Irrigation Agronomy;

There will be a need to define the positions to reflect the
special skills and interests of the individuals who volunteer for the
assignment as a member of the RTF. The Department of Agriculture will
second four of the specialists to serve on the Research Task Force. MEA
will provide one specialist, perhaps a senior retired research scientist,
who will serve as their coordinator on the team. The Technical
Assistance Team for MARD will provide the Irrigation Agronomist, who will
be a field-level, broadly trained and experienced professional. The Team
Leader will be selected by the Regional Research Working Committee, the
forum by which Mahaweli and the Department of Agriculture set priorities
and determine procedures for cooperative endeavors.

The six members of the Research Task Force will be supported by
the existing staff of Aralaganwila RRC, and will live on the center in
appropriate quarters to be constructed, as described in the following
section on infrastructure support to Aralaganwila. Operational funds for
plant material, field trials, adaptive research and major farm-level
demonstrations will be provided by MARD. The project will also furnish
transportation and related equipment for the RTF.
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How to attract the best agricultural research talent, providing
incentives beyond the important prospect of contributing to a critical
national program, is the task of MARD. There are three components to the
solution:

i. Establish the Research Task Force under the Mahaweli
Program

Staff seconded to Mahaweli can receive significant
additions to their base salaries and allowances which are not available
to DOA employees working on standard agricultural research assignments.
Mahaweli employees receive special remuneration to compensate for the
hardships of a new settlement area. These same considerations should be
extended to the Research Task Force and support staff at the RRC.

ii. Make Aralaganwila a Mahaweli Special Project

Expending funds under a Mahaweli program is simpler and
more rapid than under DOA accounting and control procedures. During the
last budget year, Aralaganwila returned moneys to the DOA which had been
provided by MEA, as the restrictions on expenditure of DOA budget items
could not be met. Rather than the existing funding channels which passes
MEA money to the Department of Agriculture, funding should Zlow directly
to the Mahaweli Research Task Force, through the MEA representative on
the research team, and used to directly pay expenses under Mahaweli
accounting and control procedures.

iii. Support for Special Training and Observation Programs

The Research Task Force will be provided with the
opportunity for special training and observations programs at
international centers, analogous research and extension programs and
other research centers where similar investigations and field adaptations
are ongoing. These funds will be costed into the training component of
MARD, and held for disbursement by USAID for release when overseas
opportunities are defined, Task Force members nominated by the Project
Operations Committee, and appropriate administrative arrangements
completed by the Technical Assistance Contractor.

e. Strengthening the Facilities and Equipment at Aralaganwila

Even in the midst of a fast-delivery adaptive research system,
which moves trials to farmers' fields very early in the search for new
technology, there is a requirement for a smoothly functioning research
facility. There must be offices and laboratories, equipment, test sites,
quarters, irrigation systems, electrical power, sanitary water systems
and some recreation facilities in this isolated location.

Support for necessary capital construction of facilities and
provision of equipment at Aralaganwila should be time-phased and
coordinated among the various potential funding sources. These
requirements have been noted:
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) Laboratory and equipment;

0 Office facilities;

0 Greenhouse and refrigeration facilities;
) Sanitary water supply;

0 Improved internal road;

) Fencing of the research farm (to prevent occupaticn by
encroachers);

) Tractors, both 4-wheel and 2-wheel and implements;
) Quarters for staff with recreation facilities;

0 Special training equipment and video recorders;

o Field testing and research equipment.

In addition to the regular staff assigned to Aralaganwila, the
Research Task Force will add five senior officers who will need either
individual homes, if their families will accompany their assignment, or
well-designed ''bachelor' quarters leading to a community kitchen and
living area. Four members of the Technical Assistance Team working
directly in support of the MARD project will be based on the station.
This will increase by four the number of senior quarters to be
constructed and furnished at the RRC. A survey will be required to
determine the capacity of the electrical transformer, and to estimate the
costs of completing the construction outlined above.

There are several potential funding sources which can be used
to upgrade the facilities and equipment at Aralaganwila. DARP has a
budget which can provide some infrastructure support, for laboratories
and equipment. The MEA capital account budget is estimated at Rs 4
million for 1987, and allows further support to the development of the
station. The Deputy Director for Research has agreed to provide a Master
Plan for the Development of Aralaganwila, through the Director of the
Aralaganwila RRC, to allow a coordinated strategy for funding necessary
facilities and equipment. An integrated plan for the development of
facilities, including the housing for the Research Task Force and the
Technical Assistance Team, is underway. Final arrangements for DOA
involvement in MARD, and USAID and MEA support to the research facility
at Aralaganwila will be included as a covenant in the Project Agreement.

3. High-Impact Agricultural Extension: Farming Systems and Farm
Management Approaches to Diversified Agriculture in System B

The other half of the package which will bring rapid change to
Mahaweli rice farmers is a.high-impact extension service based upon the
principles of farming systems, farm management and commercial home
industry. This approach provides agricultural technology to maximize the
resource base of the entire farm holding. The extension cadre will
deliver farm management advice which helps the farmer, turnout groups,
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and D canal organizations manage their agricultural labor, capital and
land for the highest returns. This section describes the existing
agricultural extension structure, and defines a new complementary
approach utilizing Farming Systems Extension cadre (FSE) who will
introduce major new cropping patterns to System B.

a. Present Agricultural Extension Organization, Strengths and
Weaknesses

The Mahaweli program has developed an administrative structure
which is hierarchical and location-based. There is a manager for the
system (the Resident Project Manager), for each Block of approximately
1000 farm families (the Block Manager), and for each Unit of
approximately 250 farm families. The program has been tested and it
works for the complex set of administrative arrangements required when
constructing, settling and beginning farming on new irrigation systems.

Agriculture extension follows the 'T ‘and V" system developed by
the Department of Agriculture for the introduction of technology to one
"contact' farmer, whose leadership will encourage other farm families to
imitate the new technology proposed by the extension worker. The
agricultural extensionists are location-based, following the pattern of
administrative management and control of all Mahaweli programs. At the
system level, a Deputy RPM guides all agricultural activities with
assistance from three subject matter specialists in paddy production;
plant protection; and other field crops, home gardens and bee
keeping.Each Block has an Agricultural Officer, and all Unit Managers
have an agricultural background and supervise a Field Assistant assigned
to the Unit Manager's office. Assuming 25,000 farm families on the left
bank of System B when fully developed, they would be served, under
present organizational arrangements, by:

1 Leader/manager (The Deputy RPM for Agriculture);

3 Subject Matter Agricultural Specialists;

25 Agricultural Officers (one at each Block);

100 Unit Managers with training in agriculture (one per Unit);
100 Field Assistants (one per unit).

The chart on the following page provides a diagrammatic view of
the existing system, with the Unit Manager directly in the administrative
chain of command below the Block Manager and the RPM. Agricultural
technical knowledge and operational guidance is passed down the
"Technical Support' chain to the Field Assistant. Although the Unit
Manager is trained in agriculture, he is responsible for a great many
important tasks in the management of the settlement and the irrigation
system, and he cannot be assumed to devote any significant percentage of
his time to extending new agricultural knowledge to the 250 farm families
under his administrative charge.

The strength of the existing extension system is a regularly

scheduled series of visits to particular farmers, delivering
12
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specifically-packaged agricultural technology themes, provided to the
extensionist during the "training' portion of the T and V schedule. **5/
By getting to know a few farm families well, the extensionist comes to
understand what is needed and thus what is most useful from the full set
of technology offered by the extension service.

The weaknesses of the existing system is that while it can,
over time, incrementally increase the yields of the Mahaweli rice crop,
it is not a useful vehicle for the introduction of a diversified farming
system., Utilizing a crop focus (that is, by concentrating on one crop
at a time in both training and extension), the Field Assistant does not
acquire the knowledge to recommend a new farming system that is a major
departure from current farming practice. And if he did recommend a
diversified cropping pattern, it would not work (for reasons of water
table when paddy and non-paddy crops are grown in the same turnout)
unless all members of the turnout group followed suit. But the T and V
system is not group consensus oriented, rather it calls for convincing
one leader to adopt a new idea, helping him convince others, in a step by
step process. The existing extension system provides marginal
improvements but not large magnitude jumps into new farm management and
cropping patterns. To introduce diversified cropping to thousands of
Mahaweli farmers in System B, (without the discipline of water shortages
which forced System H farmers to grow chillies), a new extension cadre
and system must be introduced to complement what presently exists.

b. New Approaches to Farming Systems Extension

System B needs a high-impact extension cadre which can operate
at the level of a turnout group, providing recommendations for a complete
cropping plan for an entire year, taking into account the specific soil
and water characteristics in each small irrigation unit. The
extensionist must not be locationally based, since his job is to make
major shifts in cropping patterns, in an irrigation zone, and then to
move on, leaving the Field Assistant to continue making marginal
improvements in yields and cultural practices of the newly introduced
cropping patterns.

For the rapid introduction of Other Field Crops (OFCs) which
match domestic and international market demand, System B will require a
special extension cadre, operating under the direction of the Deputy RPM
for Agriculture. The Farming Systems Extensionists (FSE) will have
higher education backgrounds than the FAs, and be deployed in waves
across those zones which have already been settled, beginning in Zones 1
and 5. Based upon a Unit, one FSE will work with approximately 10
turnout groups which have been organized by the ICOs under the Water
Management and Farmer Organization component of the project, described in
the next section.

The FSE will be deployed in mid-1988, with the first 10 working
in Zones 1 and 5. They will receive indoctrination and training and then
concentrate on those turnout groups which have the potential for
diversified cropping in the coming Maha season, collecting the turnout
group data on soil and water conditions, determining which groups are
most receptive to the introduction of new technology. The FSE will

13



ORGANIZATION OF THE PROPOSED AGRICULTURAL EXTEHSION SYSTEM FOR MARD

SYSTEM B .
‘ 1ES
PROJECT
MANAGER
Eru1Y RPM <
AGRICULTURE
' T
‘RPM AGRICULTURE + SUBJECT MATTER SPECIALISTS
d [}
) //
! PR
] ,r’ //
! P / \ % |
| /, / 193
e / ANAGER
v \¢- ,
[SUPERVISOR AGRICULTURE [«
lFSE ————————— OFFICER K

€em o

NAGER
v |
FARMING <
SYSTEM |77~~~ 777 ~IASSISTANT
EXTENSIONISTS
\“&t\‘ - ,

CHAIN OF COMMAND

R e FUNCTIONAL ADVICE
TURNOUT GROUPS COORDINAT ION

Y%



complement the Unit Managers and FAs, but be directly responsible to the
DRPM for Agriculture, working through an organizational chain shown on
the following page.

During the Maha cropping season of 1988, the FSE will spend
much of their time in field training, and in surveying turnout group
conditions. When the success of the first 10 FSE has been evaluated, the
identification, hiring and training will be refired, and an additional
30, with supporting administrative and supervision personnel, will be

.introduced into the program. The first large-scale attempt to change
cropping patterns will occur before the Yala season in March of 1989,
when the recommendations from the Research Task Force will be available
on alternative cropping possibilities by irrigation turnout. The FSE
will concentrate on the total farming environment, and the FA will
continue to receive specialized training on specific crop technology, to
be extended to individual farmers. Thus, the two will complement and
provide double coverage of those irrigation groups targeted for special
attention. In land allotments in which paddy-paddy is the only viable
cropping patterns, that is, in low lying fields near the natural drain
for the area, FSE will not operate, instead concentrating their efforts
where major change is possible.

c. Organizing, Training and Managing Farming System Extensionists

Beginning in early 1988, the Chief of Party of the Technical
Assistance Team will take up residence in System B. He will be a farming
systems specialist, with a background in agricultural extension. Working
with the Deputy RPM for Agriculture, the two will shape a plan for
identifying, recruiting and training an Assistant Deputy RPM for Farming
Systems Extension, a Training Officer, one Supervisor Extensionist and 10
Farming Systems Extensionists, with supporting secretary, clerks and
drivers. This plan will be submitted to the Project Operations Committee
for consideration, and passed in the annual work plans to the Project
Review Committee. ,

Once approved, MEA will screen and hire the new cadre on '
temporary contracts, and they will be placed in a training course
designed by the Technical Assistance Team, aided by the Director of the
Aralaganwila RRC, who is a farming systems research specialist. One of
the first assignments will be to obtain turnout group soil and water
surveys, as explained in the description of the Applied Research
component of the project.

The FSE will be given two sets of training, the first in
conjunction with the Irrigation Community Organizers (ICOs) who will be
entering the Water Management program at approximately the same time. By
receiving indoctrination training with the ICOs, the FSE will understand
the basic principles of promoting group organizations and consensus
decision making. This training will allow the FSE and the ICO to be
mutually supportive, and multiply the chances that within turnout groups,
decisions will be taken which support diversified agricultural production.
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The second training program will be provided by the Farming
Systems Extension Specialist on the Technical Assistance Team assisted by
the newly-recruited Training Specialist. This program will emphasize the
whole-farm concept of integrated agricultural production, and complete
exercises in the field collecting data and understanding farmer
constraints and management of their entire land, labor and capital
resources. Training will be conducted at the Regional Training Center,
whick the Canadian International Development Agency (CIDA) is proposing
to finance in System B.

The FSE will be managed by the Assistant Deputy RPM for Farming
Systems Extension, under the overall authority of the Deputy RPM for
Agriculture. There will be a supervisor for each grouping of 10 FSE, who
will be supported by 1 clerk and 2 vehicles and drivers. The proposed
manning chart, to be discussed and implemented by the Project Operations
Committee, is:

Position Year: YT Y2 Y3 Y4 Y5 Y6 Y7 Y8
Asst. Deputy DRPM 1 1 1 1 1 1 1 1
Training 1 1 1 1 1 1 1 1
Supervisors 1 4 4 4 4 4 4 4
FSE 10 40 40 40 40 40 40 40
Clerks 1 2 2 2 2 2 2 2
Drivers 2 4 4 4 4 4 4 4

f. Integrating the FSEs with the ICOs and the FAs

The ICO program builds to a peak, saturating all areas with-
Irrigation Community Organizers at a base of one to 150 farmers, a ratio
which has proven to be effective in other irrigation systems in Sri
Lanka. All farmers must be organized to manage water, maintain their F
channels and make consensus decisions on agricultural production. After
the original organizing efforts, the numbers of ICOs needed declines, and
the program moves through phases into maintenance of the turnout
organizations, with larger groupings possible in some D canals. For any
one turnout, the ICO program moves from i:tensive to light coverage, as
the ICOs move to the next zone scheduled for intensive organizationa
efforts. ;

The FSE, on the other hand, begin in conjunction with or after
the ICOs have entered a turnmout group and begun organizing. The FSE
provides technical answers to cropping patterrs, collecting data from the
farmers, providing to the farmers technical recommendations from the
Research Task Force. The first level of success will be a shift from
paddy-paddy to paddy-OFC. When this occurs, the FSE will move on to the
next zone to accomplish a similar shift. As better information is
available which will increase farm returns to cropping shifts and
changes, the FSE will return and help turnout groups make the next major
jump, perhaps to three crops a year, or two high-value diversified
crops. When this has been accomplished, the FSE again move to the next
zone, acting as agricultural management consultants for the introduction
of specific recommendations prepared by the RTF.
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The Field Assistants will work with the FSEs, and will use
their knowledge of crop-specific technology to improve any new cropping
pattern introduced by the farming systems extension program. After each
new major innovation, the FAs will be provided training on how to get the
maximum benefit from the new crops introduced to the turnout groups. A
regular training program for the FAs will involve them in the concepts of
farming systems and farm management, with a particular emphasis on the
collection of farm records on a sampling of their turmout groups. These
farming records will add to the detailed knowledge of the best-available
local technology, distinguishing the best farmers and farming practices
from the below average. These records will be adapted from the farming
systems data collected by the researchers working from the System H
station at Maha Iluppallama. The information collected will be added to
the data base maintained by the Research Task Force, and entered into the
computer files to improve next season's cropping recommendations.

The FAs constitute the steady march of continuing progress.
The FSE cadre provide great leaps forward. Together the two can make a
major difference in yields, costs and agricultural income in the Mahaweli.

g. Integrating the FSE , I(0s, and the FAs with Market Development

The FSE's basic operating field unit is the turnout group.
This is also the base for the ICOs, who hope to promote farmer federation
or association at higher levels of the D canal. These same MEA cadre
working at the grass roots have the potential to cooperate in the
development of markets for new crops. The market development component
of MARD will seek to grow and harvest, package, store and transport to
explicit specifications, crops which have export potential, but which
have not yet entered a foreign market. The FSEs, FAs and ICOs will be
able to build upon their organizational work with farmers, the potential
for testing marketing arrangements.

h. Limiting the Numbers of FSE Cadre

Only 40 FSE are proposed, with their supporting structure,
rather than the larger numbers of ICOs recommended for deployment. There
are fewer FSEs since they are not intended to remain permanently in any
one location. Forty FSE, each working with one Unit of perhaps 18
turnout groups can cover 10,000 farmers over the course of a cropping
season. Since not all of the farmers have soils which are candidates for
diversified cropping, they will not be candidates for intensive FSE
interaction. Limiting the turmout groups which are targets for the FSE
will decrease the number needed and increase the number of FSE cadre
available for other areas. It is not possible to predict if more FSE
will be needed. An evaluation of the success of the program by the end
of the third year will allow for changes in the Annual Work Plan of the
fourth year, passed through the Project Operations Committee to the
Project Review Board for consideration and modification as appropriate.
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4. MARD Support to Agricultural Technology Generation and Dissemination

a. The Research Task Force

MARD will support the facilities (housing and office space) for
the Research Task Force at Aralaganwila. This will include the
construction of six Grade IV houses with furnishings, and equipped office
space. In addition, six four-wheel drive vehicles will be placed at the
disposal of the RTF, augmented by one light truck, with maintenance and
operations provided by the project. MARD will support 12 months of U.S.
specialist training and 6 months of third-country training on subjects
critical to the generation of new technology in System B.

All research and development funds will be carefully programmed
in rolling 12-month action plans, submitted by the Project Operations
Committee and modified or approved by the Project Review Board (PRB).

PRB approval of the annual plan will constitute the authority to release
and expend funds under the Research and Development compenent of the
project. The operational program of the RTF will be supported by a
$600,000 research and development program over the life of the project.
Of this total, $500,000 will be passed through MEA to the RTF through the
account of the Resident Project Manager. One hundred thousand dollars
will be administered by the Technical Assistance team, to be released
through a joint signature of the TA Team Leader and the Director of the
RTF, for immediate requirements which support the objectives of but were
not programmed into the long-term planning process. Accounting and
administration for the RTF will be supplied by a support staff funded
under the auspices of the Technical Assistance team.

The Research and Development program of MARD will support the
generation of new technology by funding the following illustrative
activities in the annual work plans:

o plant materials and seed stock;

) test plots of new varieties;

0 contracts for farming systems research blocks;

0 experimental drainage and water management trials;
o) fertilizers and chemicals for varietal trials;

) trial equipment for cultivation, planting, weeding,

o livestock, horticulture stock or other experiments to improve
profitability on the settler's homesteads.

MEA will provide the funding necessary to ensure that
agricultural specialists seconded by the DOA to the Research Task Force
are provided with special project incentives applicable to Mahaweli staff
working on the "frontier'.
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Component

MARD will provide support to the recruitment, training and
establishment of the Farming Systems Extensionist cadre and leadership.
This will include transportation for the Assistant Deputy RPM for
Agriculture/FSE and the Training Officer, with three vehicles (including
one for the TA FSR/Extensionist), four motorcycles for the FSE
supervisors, and 40 bicycles for the FSE cadre. The Team Leader and
senior FSE specialist will be housed at Aralaganwila. Four months of
third country training in FSE subjects will be scheduled for the FSE
staff.

b. MARD Support to the Farming Systems Research and Extension

Field operations will be supported by funding for the FSE
component of the project. A total of $300,000 has been proposed for this
purpose. of this total, $250,000 will be passed through MEA to the
office of the Resident Project Manager under approval received in advance
from the Project Review Board, as described above. Fifty thousand
dollars will be administered by the Technical Assistance Team, to be
disbursed with the joint signoff of the TA Team Leader and the Deputy RPM
for Agriculture for immediate impact activities which are supportive of
but not programmed into the annual plans submitted to and approved by the
PRB. ‘

Funding for the FSE component might be used for the following
illustrative activities:

o demonstration plots for new cropping systems;
o model farms containing farming system recommendations;
0 special farmer educational programs;

o broad distribution of seed stock or new planting materials on
an introductory basis; and

0 insurance programs for farmers in high-risk trials and cropping
tests. '

The integration of the Research and Development activities and
the Farming Systems Extension activities will take place at the Project
Operations Committee meetings, chaired by the Resident Project Manager
for System B.

c. MARD Support to the Technical Assistance Team under the
Agricultural Technology Generation and Dissemination Component

Additional selected supporting services for Technical
Assistance for the Water Management and Farmer Organization, and
Agricultural Supporting Services components of MARD are budgeted under
the Agricultural Technology Component of the project. This will include
a local support staff for general administration and accounting, based at
the Research Station (which will also provide services to the Research
Task Force), and two additional Grade IV houses at Aralaganwila for
expatriate TA advising the Water Management, and Agricultural Supporting

Services components of the project.
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FOOTNOTES

»x]1/ The details of the Research Task Force, to be based at the
Aralaganwila Regional Research Centre, are provided in the following
section.

xx2/ The Farming System Extension Cadre are explained in detail in
Section 3 which follows.

xx3/ The Irrigation Community Organizers, attached to the office of the
Deputy RPM for Water Management, are described in the Water Management
and Farmer Organization Component which follows.

xx4/ It is interested to note that the Aralaganwila Research Centre has
concrete lined F channels, with the explanation that seepage from the
irrigation water would otherwise affect crop and variety trials. Seepage
is such a potential difficulty to diversified cropping that the MDS
project has funds for lining of F channels through especially sandy soils
in the construction of the tertiary irrigation system in Zone 4A.

xx5/ See the "Training and Visit System of Agricultural Extension,

Operational Guidelines', Extension Division, Department of Agriculture,
Peradeniya, Sri Lanka, August 1984.
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C. Water Management and Farmer Organization

1. Background on Irrigation in Sri Lanka

Sri Lanka and particularly the Mahaweli Authority of Sri Lanka have
some very good traditions and precedents upon which to operate irrigation
systems. These include the following observations:

0 irrigation engineering traditions are ancient and successful
with new system structures found to coincide with the location
of sluices placed more than a thousand years earlier;

o water conservation consciousness originating from the
historical records of ancient philosopher-kings is taught and
understood through much of the agricultural community;

o farmer participation precedents are numerous in the
construction and operation of village tanks from ancient times
up to the present;

0 irrigation types, organizations and experiences are diverse
and instructive in historical lessons plus the recent
management experiments of the 1980's allow the adjustment of
approaches to handle new and changing circumstances;

There is a general recognition that irrigation increases the
reliability of cropping especially in the dry zone and that with
carefully managed irrigation and appropriate drainage practices,
intensive two to three crop agriculture has the potential to be highly
successful in the dry zonme. Sri Lanka is experiencing an increasing
demand for flexible irrigation systems to grow more than just rice,
systems that will support a rice based cropping system. Flexible
irrigation systems for diversified cropping require more sophisticated
management than for monoculture rice because of the high degree of
variability in water requirements, timing of irrigation and drainage
requirements of the changing pattern of crops grown. Diversified
cropping in a rice based cropping system on poorly and imperfectly
drained soils requires extra drainage, especially on-farm facilities and
the integration of all drains to a safe outlet for disposal if there is
to be a stable and successful agriculture.

The recognition of important past lessons, current precedents and
the realistic food and fiber demands of Sri Lanka in the transition from
the twentieth to twenty first century lead to the need for rezassessment
of the state of irrigation water management. The Mahaweli Authority has
constructed a tremendous infrastructure for the future irrigation needs
of the country. In many ways the provision of infrastructure is the
straightforward and easy part, while the management of the system in an
efficient and cost effective manner is an entirely different and greater
challenge. -

20


http:precede.Ls

2. Indicative Mahaweli Irrigation System Performance Parameters

The recent irrigation performance evaluation reports of diagnostic
analysis conducted in the Mahaweli areas under irrigation in System H,
indicate a number of problems summarized as follows: The system has:

0 rigid delivery schedules which are not currently well adapted
to the needs of diversified crops and numerous farmers;

) inequitable distribution (maldistribution) of water which is
common between the head and tail reaches of distributary canals
and field channels;

0 inadequate quantity of water for 200% rice cropping intensity
which has resulted in the need to promote the production of
other field crops;

o) localized drainage problems and a specific need for on-farm
drainage which has now been recognized if other field crops are
to be grown;

0 farmers with a perception of unreliable irrigation timing when
unannounced shutdowns occur for rainfall and other reasons and
farmers remain uninformed about the resumption of service;

o inefficient operation in terms of excess water released in the
early years of bringing land under irrigation which has built
bad irrigation habits among the water users;

o water anarchy at the field channel level which is evidenced by
lack of consensus on a schedule, water theft and conflict and
the inability of the farmers maintain the field channel; and

0 lack of a federated group to play an organized, productive role
in the aggregation of water demands and federation of water
operations and maintenance in the distributary canal to relieve
the irrigation bureaucracy of extra work and expense.

These problems are not unique to Mahaweli System H, but are observed
throughout bureaucratically run irrigation systems all over the world.
These observations are taken in MARD not as problems, so much as they
present opportunities for overcoming difficulties that many nations have
experienced but few have approached effectively. The MASL has the
opportunity as a young, vibrant irrigation agency with talented officers,
engineers and technicians to become pioneers in demonstrating that these
difficulties are not insoluble and that irrigation system performance can
achieve standards here-to-fore unheard cf in Sri Lanka and throughout
Asia.

3. Needs For Intervention to Enhance Irrigation System Performance

The Mahaweli Authority of Sri Lanka (MASL) has embarked on a
tremendous development program in the Accelerated Mahaweli Program
(AMP). Construction of the physical infrastructure is just the
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beginning. The difficult task is operating and maintaining the system to
avoid the common, world-wide problems of major irrigation schemes, with
positive strategies such as to:

0 break the chronic construction, degradation, rehabilitation
cycle that substitutes intermittent expensive capital costs for
regular operations and maintenance costs;

0 promote positive control of the irrigation system with
personnel assignments that emphasize round the clock and
throughout the year presence to promote efficient operation
without damage to the investment in infrastructure;

) reduce the government personnel overhead and costs in portions
of the system that can be turned over to farmers' irrigation
associations and at the same time make the systems more
responsive to the needs of farmers and irrigated crops;

) reduce the dependency of farmers on irrigation bureaucrats by
instilling a sense of self-reliance with specific tasks
accomplished in a well-defined division of labor and reduce the
paternalistic attitude of irrigation officials with organized
farmers accomplishing important irrigation tasks, some of which
they can do better than can large bureaucracies; and

0 solve the recurring -ost problems of operations and maintenance
to keep the infrastructure functional and productive with cost
effective irrigation service fee collection and application
within the system.

The MARD project component on irrigation water management and farmer
irrigation organization will focus on the approaches that will contribute
to an integrated irrigation water management strategy leading to 1) a
strong main system OGM organization that will protect the massive
investments for sustained agricultural production, 2) improvements to the
farm water management that allow the flexibility to grow diversified
crops and removal of excess water when needed and 3) the integration of
farmers through their turnout groups and federated water users'
associations into the management of appropriate portions of the
irrigation system. These three components form the Water Management and
Farmer Organization program of MARD.

4. Main System Operation and Maintenance Improvement

a. Current Operations and Maintenance

The goals of the main system operations and maintenance (O&M)
improvement under MARD are: 1) to improve the currently applied set of
management procedures, 2) to modify these procedures in a revised and
rationalized OM manual and into agency induction and in-service training
materials, and 3) to regularize the procedures as the standard operating
procedure (SOP) of the agency.

The Mahaweli Economic Agency (MEA) has a successful history of

operating and maintaining the main components of the Mahaweli system,
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particularly the storage, conveyance and delivery of water to the systems
that have incrementally added to the area irrigated. The MEA has a
hierarchy of highly-specialized personnel for the delivery of water,
which is just one function of the agency's overall settlement and
operational program.

The currently used O8M procedures in the left bank of System B,
particularly where water has been delivered in Zones 1 § 5, represent
only the initial stage of water issue. In the past Maha water was
delivered to slightly more than 5000 hectares out of just in excess of
25,000 hectares that are currently estimated tc be ultimately irrigable.
Initial water deliveries were to test the system, deliver adequate
amounts of water, and not necessarily to achieve efficient operations.
The primary concerns of the irrigation staff at this stage are safe
operation and the gradual startup and shutdown considerations to prevent
damage to the system. The O&M managers are not concerned with adequacy,
efficiency, equity and reliability of water supply to farmers. This
tends of give the farmers the misimpression of abundant water and to to
encourage them to use excessive water to substitute for careful farm
water management. This experience with abundant water will condition
their future behavior and will require a concerted training effort to
overcome their bad habits. On the other hand, the new OEM procedures
introduced by the technical assistance team of CH2M Hill **1/ include
targets that will require a concerted effort and a number of years to
achieve. A system-wide duty of water suggested at 3.3 meters per hectare
per year and a 67 percent system efficiency suggest that only 2.2 meters
of water are used on the farm for growing two crops in a year. A
considerable effort will be required to fine tune the management and
adjust procedures appropriate to the left bank of System B. These
procedures will need to be made practical and internmalized by main
system O8M staff through training and refinement to ultimately become the
standard operating policy of the agency. These procedures will be unique
to the MEA management style, canal hardware, physical landscape and soils
and the farming pattern that evolves in System B.

b. Water Balance Considerations

The recent Mahaweli main system operational studies by the
Water Management Secretariat (WMS) **2/ have provided some indicative
predictions for future water demands based on simulation analysis and
tradeoffs between water and power considerations. The report of WMS and
Acres International predicted a sufficient water supply for double
cropping the entire 43,600 hectare development of System B, including the
right bank and the proposed drop off area of the left bank, Zone 4b.
This is stated with a reasonable assumption for the runoff yield of 346
million cubic meters (MCM) from the watershed of the Madura Oya and the
active storage of the Madura Oya set at 474 MOM. The fixed capacity of
the link tunnel from the main Mahaweli system at 34 cubic meters per
second (CUMECS), operating 24 hours per day for 365 days per year can
only provide 1072 MM of.  water per annum. The Madura Oya watershed and
the link tunnel can provide only 1418 MQM of irrigation water at the
headworks in a years time. A 60 percent system operating efficiency
leaves only 851 MM for crop irrigation at the field.
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The study's assumptions are optimistic: water duty of 3.3
meters per annum; the effective seasonal rainfall (710 millimeters in
Maha and 194 millimeters in Yala); and irrigation efficiencies at the
farm (60 percent) and at the system level (60 percent) are all questioned
as highly optimistic. Recent water measurements in other parts of the
Mahaweli would not support these optimistic duties (4 meters ranging to
3.3 meters in isolated cases), effective rainfall (annually 400
millimeters) and efficiencies (ranging from 20 to 60 percent). Simple
calculations using 4 meters duty and 0.4 meter effective rainfall
indicate the water requirement of 1570 MM at the field level.

Comparison of 1570 MM with 851 MM available at the field level
indicates the absolute necessity of 1) a diversified cropping pattern
with reduced water duties in the Yala season, 2) a water conservation
consciousness campaign to make more effective use of rainfall and water
applied at the farm level, and 3) the improvement of the efficiency of
operations of the irrigation system at all levels of operation to reduce
losses. These activities require time for development and full effective
implementation. 'the recent simulation studies justify the focus of MARD
on operations and maintenance and indicate that the promotion of improved
performance of the irrigation system is absolutely correct. The issue
for the GSL to face is the set of tradeoffs between future development of
additional lands versus the improvement of performance of exIsting
systems and not being able to develop new lands as rapidiy as some
optimists would advocate.

c. Implementation Strategies

The strategies used will be to support the existing MEA O&M
organizational structure of Deputy Resident Project Manager for Water
Management (DRPM(WM)), down to the Water Issue Laborer (WIL) through
personnel in the three functional units: 1) the Equipment Unit (MEU) for
maintenance, 2) the Main Canal Unit (MCU) for operations, and 3) the Flow
Monitoring Unit (FMU) for monitoring and evaluation in the attached
organizational chart. These three units are exactly what is needed for
the successful management of the main system, but may not go far enough
into the tertiary system at this early stage when settlers are still
learning how to farm and how to irrigate. The support will be through
three types of activities: 1) technical assistance engineers involvement
with MEA engineers in the definition of O&M goals, methods of
improvement, analysis of (weekly, monthly and seasonal data on system
performance, introduction of a seasonal review and planning workshop
among the personnel of the three units, and refinement of the existing
procedures into a rational and achievable set of performance targets in
the new OM manual; 2) daily on-the-job training of main irrigation
system MEU, MCU and FMU engineers in accordance with the MEA established
job descriptions; and 3) the development of training materials and
courses directly focused on performance needs and regularized within MEA
for induction of new personnel and graded to increase skill level with
experience in the project.
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ILLUSTRATIVE ADMINISTRATIVE CHART
(emphasizing irrigation and organizational functions)
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One of the observed problems in System B, even at this early
stage in the staff turnover problem, particularly at the EA and MLT
levels. This turnover problem can be countered with codified procedures
and training manuals, an induction training program and close on-the-job
training, regular periodic in-service training and supervision by the MEA
engineers with the direct assistance of the TA team.

d. Support to Improve Performance

The USAID inputs to MARD to achieve the main system O&M
improvement, internalization and regularization will include technical
assistance (TA) in the form of O&M engineering, training, both within MEA
and overseas, and commodities in the form of tools, instruments and
vehicles as well as construction of minor facilities for the assurance of
safe and successful operation of the main system. These inputs will be
staged according to the activities over the eight year life of the
project and be as a direct complement to the MEA staff and counterpart
funding.

Commodity support for the main system OGM would be in form of
portable flow measuring and monitoring equipment, portable DC operated
audio-visual and communication equipment, bicycles. motorcycles and four
wheel drive vehicle purchases. The flow monitoring and main canal units
in particular, require more transportation for their work to be
effective in the management of the system and the prevention of damage to
the system. The vehicles provided for these functions need to have
permanent assignment for these functions, to avoid normal motor pool
delays. MARD construction would focus on 1) the housing needs of the
main canal unit and flow measuring unit engineers and engineering
assistants at the three camps along the length of the main canal, 2) the
housing needs of the main canal operational personnel at the 16 major
regulator and/or drop structures on the main canal who have 24 hour per
day responsibility for the security and safe operation of the main canal
and its branches and 3) the creation of a fund for the construction of
the simple roof on four pillars type of meeting place needs when the
D-canal based Water Users' Associations (WUA) as federated turnout groups
demonstrate viability in the ultimate integrated management of the left
bank irrigation system.

e. Activities of Main System O&M

~ The activities for main system irrigation management
improvement under MARD include 1) operations, 2) system monitoring and
evaluation, 3) maintenance as elaborated below:

0 System operational procedures and personnel duties and
responsibilities will be refined, adjusted and implemented for
the practical aggregation of water up from F channels to D
canal to branch canal and main canal and headworks of the
Madura Oya reservoir. this is the work of the System B
engineering group, labelled the Main Canal Unit (MCU). The
delivery of measured quantities of water will be done at each
bifurcation down the system to the turnout to the F channel in
each new irrigation block that is incorporated into the left

bank of System B.
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These are not newly invented procedures, but are part of
rational engineering practice with a new focus on O6M skills and
attention to positive water control and attention for detail. The MARD
TA engineers will focus on O&M contingency planning to cover the problems
that are encountered by the MEA management in 24 hour per day and 168
hour per week irrigation as well as the special requirements of
interfacing with farmers' federated irrigation associations. This will
focus particularly on the skills and performance of the Block Irrigation
Engineer (BIE) who has an engineering degree, the Engineering Assistant
(EA) who has two years of technical training and the Middle Level
Technician (MLT) with only one year of limited and inadequate technical
training.

0 System monitoring and evaluation procedures require expansion
into system impact performance parameters through training and
refinement. This is the work of the System B irrigation
engineering group labelled the Flow Monitoring Unit (FMU). To
grasp the full impact of the irrigation activity, the FMU will
need to assess the area irrigated in each sub-command on a
seasonal basis in order to determine the cropping intensity
achieved by the project. Likewise, the PMU will need to add to
its procedures the estimation of crop yields with crop cutting
approaches in close cooperation with farmers.

The FMU will need to engage in a seasonal program of flow
measurement and recalibration of devices in the system to account for
changing conditions of silt and vegetation. With the daily involvement
of the TA O&M engineers in procedure refinement and on-the-job training,
special training course development within MEA and limited equipment and
vehicle support, the FMU will achieve the required level of flow and
impact monitoring for modern irrigation system management. The full
effectiveness of the FMU will again rest on the training and skill of the
personnel. The technical assistance team will have major responsibility
helping the MEA engineers in rationalizing the approaches and preparation
of induction and in-service training materials to make the approaches the
SOP of the agency.

o System maintenance procedures require regularization through
some combination of equipment and manual labor. This is the
work of the Maintenance and Equipment Unit (MEU). The
technical assistance from the O§M engineers will introduce
regular walk-throughs as monthly inspections leading to
seasonal maintenance activities. The MEU will address and
accomplish the here-to-fore neglected maintenance of the
drainage net work, including the collector drains receiving
water out of the turnout areas, the branch drains and the main
drains. The TA and MEA engineers will address the questions of
maintenance frequency and timing which have major impact on the
utility of the. irrigation system and the annual cropping
calendar. The definition and practical application of
ma:ntenance tasks that can be accomplishcd on a daily, weekly
and montlily basis while water is flowing in the system will
contribuic to the rationalization of the maintenance procedures

and policies.
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. On-the-job training and induction training developed jointly by
the TA and MEA engineers must be introduced to cover the high turnover
rate in young personnel assigned to system B. MARD will provide limited
equipment and vehicular commodity support to the maintenance function of
MEA in System B. With the provision of this assistance the MEA will
achieve main irrigation system maintenance that promotes continual
renewal and that avoids the need for periodic rehabilitation and
reconstruction.

f. Perscnnel Considerations

The GSL will need to consider the personnel issue of having
sufficient main system O&M people to cover the absentees from the job due
to leave and illness. These personnel are needed to assure the safe
operation and security of the investment in the main and branch canal
system. This should come as an addition from the GSL counterpart or from
the redefinition of the job descriptions of the existing system B
personnel. This would take into account the ethnic balance guidelines of
the GSL.

g. Performance Targets

The result of the main system management improvement with the
System B left bank MEA staff will be a finely tuned irrigation management
organization that will provide irrigation services that are responsive to
the aggregated needs of the farmers. It is suggested that some system
performance targets be established for the future operations,
maintenance, monitoring and evaluation of the system. The MCU provision
of the water will be in adequate quantity, i.e., plus or minus 20 percent
of the aggregated turnout water demands to meet the needs of paddy and
other field crops of the adopted cropping-pattern. The water supply will
be equitable in access irrespective of the farmers' position and
location in the irrigation system, i.e., with head versus tail water
access discrepancy less than 20 percent. The irrigation will be timely
and reliable when the need occurs, i.e., with delays less than or equal
to two to three days at most. The operations of the system will be in an
efficient manner within the supply constraints of the overall Mahaweli
system, i.e., with overall system efficiency exceeding 60 percent.

The FMU will provide weekly, monthly and seasonal performance
data from its microcomputer based information storage and retrieval
system on the adequacy, cquity, reliability and efficiency of operations
in the system two years after first water issue on a branch canal basis.
three years after first water issue at the distributary canal basis, and
ultimately on a field channel basis five years after water issue is
complete in each irrigation block. The Flow Monitoring Unit will also
assess the impact of water on crop yield in each of the turnout areas
served by F channels on a regular seasonal basis with the assistance of
and in coordination with the Field Assistants (FA), Block Agriculture
Officers (BAO) and Project Agriculture Officers (PAO).

The MEU of the main system management organization will provide

maintenance, vegetation and silt removal, lubrication and repair services
in the main, branch, distributary, sub-distributary canals, the collector
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drains, the branch drains and the main drains that allows the system to
function continuously throughout the defined irrigation seasons of the
year. The level of maintenance is expected to keep the irrigation system
in a condition of sustained renmewal, such that rehabilitation is not
contemplated or required. Monthly inspection walk-throughs on all
branches, distributaries and sub-distributaries, collector drains, branch
drains and main drains and the corresponding status reports by station
will become the SOP of the MEU.

5. Farm Water Management Improvement

a. Current Procedures and Goals of MARD

The farm water management component is often the most neglected
part of irrigation management in Sri LankKa. The irrigation authorities
tend to assume that the farmers will do every thing that they are told
and the farmers tend to have their own ways of doing things, some of
which are destructive to the channels and other infrastructure. The farm
water management component of MARD encompasses the D canals and sub-D
canals, the F channels, the farms, the fields, the on-farm drains and the
field drainage channels serving the turnout areas. The set of concerns
includes all of the operations and maintenance functions of the
irrigation delivery system down to the farm inlet as well as the use of
water on the farm and the disposal of water from the farm to the drainage
network.

The goals of the farm water management component of the MARD
project are 1) to develop simple procedures and well defined limits of
responsibility for the joint operation of the farm level system by the
MEA engineers, the Water Users Associations (WUA), TurnOut Groups (TOG)
and individual farmers, 2) to establish these procedures in a farm level
operations and maintenance guidelines and in training materials for MEA,
WUA, TOG personnel and farmers and 3) to regularize these procedures in
the left bank of System B as the units, blocks and zones are issued water
and become fully irrigated and cultivated. The farm water management
improvement can be viewed as a logical continuation of the main system
management approaches listed above with the added set of concerns for
the transition of responsibility and authority over operations and
maintenance in the D canals and F channels to farmers' groups and for the
use of water and the removal of excesses for a stable crop production.

A number of diagnostic analysis studies have been conducted in
various component systems of the Mahaweli, and the indicative status of
performance among the farm level portion of the system has already been
cited. This farm level portion of the cystem needs the most improvement
for several reasons: 1) it is neglected because the traditionally trained
irrigation and civil engineers have never been introduced to this
essential part of the system and the management that it requires from the
agency O8M engineers, 2) it is the portion in which a transition to joint
management is to be attempted, where both parties tend to think that the
other person or entity will do, which tends to leave the management
undone and is thus a tenuous and difficult enterprise, and 3) after the
main system is functioning properly, it is the place where the greatest
impact on farm production, family incomes and welfare of the settlers can

be exerted.
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b. Project Inputs to Farm Water Management

The MARD inputs to this important contributor to the overall
performance of the left bank of System B will include technical
assistance in the form of O&M engineering, training for MEA staff and by
MEA staff with the WUA's, TOG's and farmers and commodities. These
inputs will be staged according to the first issue of water as the left
bank becomes operational. The expatriot technical assistance O&M
engineer should be an irrigation engineer with the farm level focus, such
as an agricultural engineer. This will give emphasis to the farm level
system, away from the main system somewhat, where the MEA O8M engineers
are expected to gain proficiency at an earlier date. The important
concepts of farm water management will require a rigorous reorientation
of the MEA O&M engineers.

c. MARD Strategies and Targets

The strategies will include support to the existing MEA
organizational structure from DRPM(WM), PIE, BIE, EA, MLT to the WIL and
ultimately to the farmers. The approach will be focus on the development
of experience in pilot trials involving F channels and D canals. The
trials will result in an iterating improvement of the adequacy of water
quantity, the reliability of water timing, the equity of distribution
and the efficiency of conveyance, application, use and removal of
excesses experienced by the farmers. This assistance will result in the
following outputs:

o) procedures for operation of D canal and F channels refined and
regularized with farmers' TOG's and WUA's through the
development of pilot areas to determine the appropriate methods
and approaches, the technical training of the OM engineers,
the WUA leaders, the Water Issue and Maintenance Labouers
(WIML) of the WUA, the TOG leaders, TOG's WIML and farmers and
the preparation of guidelines in the appropriate vernacular;

o) procedures for maintenance of D canal and F channels refined
and regularized with farmers' TOG's and WUA's through the
experience developed in pilot areas, the technical training of
the OGM engineers and all farmers, their leaders and WIML
employees, and the preparation of guidelines in the appropriate
vernacular;

o) procedures for cropping decisions to be regularized seasonally
by group consensus through the technical training of the O&M
engineers, farmers, farmer leaders and WIML's and the
preparation of guidelines in the appropriate vernacular;

0 procedures for weekly water requirements aggregation by the TOG
leadership and the WUA leadership and personnel through the
technical training of the O8M engineers, farmer leaders and
personnel and the preparation of guidelines in the appropriate
vernacular;
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0 drainage procedures regularized according to the land
capability, the crops grown and the season of cultivation
through the pilot drainage trials, technical training the OGM
engineers, the farmer leaders and personnel and the preparation
of guidelines in the appropriate vernacular;

0 simple construction improvements provided to the D canal
turnouts to F channels so that flow measurement capability can
be provided throughout the tertiary system and training of
farmers and their WIIM's to control gates to deliver measured
quantities of water;

) farm level irrigation and drainage technology for diversified
cropy ing developed and extended to farmers through the
inte action with technical assistance component on diversified
cropping and the preparation of guidelines in the appropriate
vernacular;

The outcome of the farm water management improvement will be
measured in terms of the improved crop yields, increased cropping
intensity, the prevention of drainage problems to diversified crop
production, and the operation of the farm portion of the irrigation
system below the turnout to the F channel at a target efficiency of
seventy percent. With these improvements in place and the complementary
inputs and technologies generated under MARD, the MEA will have an
opportunity to realize intensive cropping and a level of living of the
settlers significantly improved over the life of the MARD project.

6. Farmer Irrigation Organization for Tertiary Management Participation

a. Organizational Precedents and MARD Goals

The farmer organization element of the MARD project provides
the means to achieve the successful linkage of the main irrigation
system to the farm component of the system and thus create the crop
production environment in which settlers can benefit from their
agricultural pursuits. The goals of this project element are 1) to
develop the appropriate ways to organize farmers in turnout groups (TOG)
at the F channel, 2) to federate contiguous TOG's into water users'
associations (WUA) at the D canal, 3) to train them to assume
responsibility and authority over tertiary level operations and
maintenance and 4) to have a number of these TOG's and WUA's operating
successfully at the end of the project.

A recent IIMI publication has chronicled the vast array of
experience that has been accumulated in the country on “Participatory
Management in Sri Lanka's Irrigation Schemes". *#3/ The existence and
recognition of the traditional organizing principles along with MEA's
preparation of the 1) small turnout group of 12 to 15 farmers, 2) the
creation of an atmosphere of homogeneous interests, which fosters the
emergence of local farmer leaders and 3) the close identification by the
farmers with the physical system has set the stage for determining
appropriate MEA interventions to increase farmers' self reliance and
positive participation in the management of the irrigation system.
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b. MARD Inputs for Farmer Organization

The inputs of MARD will provide direct training and
organizational inputs to TOG's using Irrigation Community Organizer (1C0)
catalyst agents, starting with a small pilot effort in Zone 1 within the
existing settlement structure. The effort will expand potentially
throughout System B left bank as the appropriate methods and organizer
qualifications are learned through experience. MARD will provide a cadre
of 1C0's and the corresponding administrative and support staff to
catalyze local, grassroots organizations among farmers in the system,
Particular technical assistance from MARD will include an expatriate
Facmer Organizational Specialist (FOS) and two to three Sri Lankan

sociologists to assist MEA with this entirely new organizational approach.

Training on this new nontraditional function of MEA is an
important issue both in terms of the content of the training and of who
will conduct the induction training and who will conduct the in-service
training. This training will be required to change attitudes and
reorient the transferred MEA staff from traditional officers' approach of
topdown approach to formers to a catalytic bottom-up approach. This will
be less of a problem for the entirely new staff brought in on a casual
basis to perform as catalyst agents. Training of the cadre of I1CO's,
Supervisors of ICO's (SICO's) and other administrative staff will be done
initially in specially developed training courses by one or more Sri
Lankan agencies or institutes. This might include the vastly experienced
Agrarian Research and Training Institute (ARTI), or the Project on
Advancing Settlement Experience (PASE), or the Sri Lanka Institute for
Development Administration (SLIDA) on contract to MEA.

Monitoring and evaluation of the organizational progress and
the determination of lessons from the program will be done through
contractual process documentation. This monitoring and evaluation will
be presented in monthly reporting of the problems, TOG accomplishments
and progress of the organizing work as a management brief to MEA
management. MARD will provide the funding for this important management
information gathering and evaluation function through a contractual basis
with some Sri Lankan Social Science Research Firm.

Some limite¢ international training programs will be provided
for members of the MEA permanent irrigation organizational staff.
Limited commodity support for vehicles, motorcycles, bicycles and
training aids will also be provided by MARD.

c. The Organizational and learning Strategy

MARD will start with a given intensity and duration of catalyst
inputs and then seek to refine those applications to suit the settlement
function of the AMP and the management approach of MEA. This is to
recognize that fact that a blueprint approach will not work in organizing
farmers. The strategy of MARD is to introduce a learning process in the
MEA within carefully selected pilot turnout areas and D canal or sub-D
canals to determine the appropriate application of the farmer
organizational process for the left bank of System B. One result of the
learning process is to answer the following questions for MEA replication

of the organizational approach:
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Who will be the most effective ICO's?

Will other transferred MEA employees be able to serve as
successful ICO's?

What qualifications should they have?

What is the best age range for recruitment?

Will male or female organizers be most effective?

What induction training and what in-service training is
best for the organizational program?

How should the program be administered?

Should the organizers be regular employees or contractual
(temporary) workers for MEA?

What should be the intensity of ICO assignment and
supervisor (SICO) assignment in the initial TOG organizing
phase (phase I), in the WUA federation phase (phase II)
and in the organizational maintenance phase (phase III)?
Who should the train the ICO's initially?

Should induction training ultimately be done by MEA?
Should in-service training be done by MEA?

How should ICO assignment be phased in relation to water
issue and land development?

How long éhould the high intensity, initial TOG
organizational work (phase I) continue?

How long should the WUA federation intensity work (phase
II) continue?

Should the maintenance level intensity (phase III) be
continuous and involve permanent staff of MEA?

What role should MEA have in guiding D canal federations
of turnout groups?

All of these questions define experiments and tests to be
conducted during the early years of the project. The learning process
initiated through MARD should over the duration of the project provide
answers to these management questions that should have a significant
impact on future applications. The management of organizational programs
in future replications by MEA will require answers to operationalize the
program and make it effective in the AMP.

33



d. The Organizationzl Activities

The organizational program of MARD will use a three pronged
approach in left bank of System B of pilot implementation in the
development of TOG's and WUA's along the D canals:

) In Zones 1 § 5 (as well as in other limited areas where water
has already been issued) the organizational program will build
on the previous ground work by the Unit Managers and what
already exists to strengthen TOG's and fo move toward TOG
federation into WUA's in D canals as soon as possible. This
would start as a pilot in a very few cases in the first two
years, and move to a three phase process over the ensuing years
of MARD. In these areas the approaches will focus on how the
organizing work will be accomplished after water has been
issued.

) In Zones 2 & 3 (as well as in other limited areas where water
is about to be issued for the first time) the organizational
program will begin with the first issue of water as the
tertiary facilities are completed in the irrigation units.
Several years of pilot efforts are expected to be available in
the third and fourth years of MARD. Each pilot activity would
be followed by a three phase sequence as suggested above. The
focus would be placed on how to organize farmers in TOG's when
the organizing work can only begin about the time of the first
water issue.

0 In Zone 4a (as well as in some of the later developing areas of
zones one and five) the luxury of organizational lead time
exists. The organizational work could start before the first
water issue. It would be useful to start organizing before
water issue by at least six months in the two years of pilot
organizational effort. A subsequent three phase effort would
be used as suggested in the following table. The focus would
be placed on the organizing approaches that are appropriate
when appreciable lead time is available prior to the first
issue of water.

e. Organizational Intensity, Duration and Phasing

The following intensity, phasing and duration assumptions will
be used in the initial MARD implementation of irrigation organizational
work:

Phase I: TOG Strengthening-two ICO's per unit-one year
Phase II: WUA Federation-one ICO per two units-one year

Phase III: Organizational Maintenance-two ICO's per MEA
administrative block-continuous and indefinite

These assumptions will be applied in a phasing of

organizational work that starts with a pilot period of two years in each
zone and results in the following phasing diagram across the left bank of
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System B. The process emphasizes the careful, slow startup activities
that are required to build an effective organization. When the program
has learned to organize farmers effectively, then it will expand to wider
areas. With greater numbers and a wider area of coverage, the program
will strive to improve its efficiency.

Phasing of Initial Irrigation Organizational Work in System B

MARD YEAR 1 2 3 4 5 6 7 8
Zone
1 pilot I 11 II1  continuous
5 pilot 1 11 III  continuous
2 pilot I II III continuous
3 pilot I II III continuous
4a pilot I II III continuous

Numbers of Persons Involved by Year in Organizing in System B

MARD YEAR 1 2 3 4 5 6 7 8*

type of personnel

administrative 2 57 11 12 15 11 10 10
organizers (ICO's) 12 30 73 84 104 52 52 20
support staff 2 4 8 10 10 10 10 10

* The numbers o. personnel shown in year eight are expected to be
the level personnel for steady state organizational maintenance.
This level of staffing is expected to be part of a permanent cadre.
In addition to this the Assistant Deputy Resident Project Manager
(Irrigation Organization) (ADRPM(Iog) and support staff of two are
expected to become permanent staff. In the budgeting an additional
10 percent of ICO's are planned in each year to cover the expected
attrition of persons who leave the program for various reasons.

The activities of the irrigation organizational program will
include the following steps by the ICO's:

) Integrate into the community and introduce the concept of
farmers organizing to join with the MEA staff to ultimately
have responsibility and shared authority in the management of
the the tertiary portion of the irrigation system;

0 Concientize farmers, encourage leaders and introduce the
concept for the selection of leaders by consensus and to
provide for organizational effectiveness to handle simple
tasks initially and gradually more complex tasks with time;
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o Organize for TOG to reach agreement on cropping pattern season

' by season in the equivalent of the traditional cultivation
meeting that takes place prior to water issue for each Maha and
Yala season; '

o} Organize and train for TOG to aggregate water requirements
weekly with assistance of OGM engineering staff;

) Organize and train for TOG to do contractual maintenance in F
channel initially and ultimately through the federation WUA in
the D canal through assistance of the O&M engineers;

o Organize and train for TOG to do contractual operations in F
chanr21 initially and ultimately in the D canal through WUA
federation of the TOG's with assistance of the O&M engineers;
and

o Organize and train for TOG to do irrigation service fee
collection, to forward a portion for main system O&M, retain a
portion for the contractual OM in F channel and/or D canal
and to keep simple records of payments and aisbursements with
the assistance of the FOS specialists.

At the conclusion of the MARD project, limited TOG and WUA
effectiveness would be demonstrated in the zones of the left bank that
were organized after first water issue. This effectiveness would be
demonstrated in TOG's that hold cultivation meetings, that aggregate
water demands weekly up to the turnout and the MLT and that have
completed regular F channel maintenance. A few WUA's would have attained
a contractual scate of D canal maintenance. In the zones where the
organizing work began with the first issue of water, the TOG's and
federated WUA's would have achieved cultivation consensus, water demand
aggregation, F channel and D canal maintenance in many cases and limited
OEM fee collection capability. Those zones in which the organizing began
before first water issue and with sufficient lead time will demonstrate
the greatest organization strength and effectiveness. Many organizations
will handle maintenance contracts, operational contracts and competent
Q&M fee collection accompanied by simple but effective bookkeeping. The
entire organizational effort in the left bank of System B over the life
of MARD will contribute to the ease of settlement in Mahaweli, to
shortening the time to productive agricultural production and to making
the irrigation system perform as it was designed. As the learning
process proceeds and as positive results indicate farmer assumption of
responsibility, the MEA will be relieved of its large personnel overhead
at the water issue laborer level, will have partially solved the
recurring cost of operation and maintenance of the irrigation system, and
will have farmers groups that are sufficiently strong to handle other
agricultural functions beyond irrigation water management.
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Mahaweli Water Resources Management Project: Studies of Operating Policy
Options. Main Report and 5 Annexes. Sponsored by the Canadian
International Development Agency. June 1985.

*%3/ International Irrigation Management Institute, 1986.
"Participatory Management in Sri Lanka's Irrigation Schemes.'" A Workshop
Proceedings of a meeting held at Digana Village, Kandy, Sri Lanka.
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D. Agricultural Support Services

1, Introduction

The first two components of the project, Agricultural Technology
Generation and Dissemination, and Water Management and Farmer
Organization, build the organizational and resource base for
high-yielding, diversified crop production. There are two additional
elements necessary for the project to be successful. The new settlers
must have access to the inputs required for commercial crop production,
and there must be market access at prices which make the production
profitable.

While the services needed to reach project objectives in the
components of Agricultural Technology and Water Management are to be
provided by the project, this is not the case in all agricultural inputs
or marketing access. For non-paddy crops, these two services are
primarily within the private sector. The project's role is to inform,
link, and facilitate the mutually-profitable interaction of the service
providers (suppliers, middlemen, buyers, truckers) with the settlers on
the left bhank of System B.

Because the success of this component of the project depends upon
linkages to and support from the private sector in Sri Lanka, project
elements, timeframe, required funding support and the ingredients which
will reach the project objectives are much more difficult to predict.
But the outcomes of project interventions can be readily specified: a)
access to markets for diversified crop production at prices which are
profitable to the farmer, and b) access to agricultural inputs necessary
for high-output production. Ensuring the availability of farmer working
capital and other key inputs, and ready market access, consititute the
Agricultural Support Services component of the project.

2. Marketing Access for Diversified Crop Production

a. Marketing Constraints

The paddy crop is readily marketed. Systems exist to match
growers and buyers at well-understood prices. Buyers compete for the
product, some offering farmgate purchase, others buy at collection
points. Paddy growers know they can sell their crop. This same
circumstance holds true for the large chilli crop grown during the Yala
season in System H. Here production is well established, domestic demand
consumes the entire output, and buyers and sellers, with the assistance
of MEA, meet at favorable prices for all.

But the same circumstances do not hold for diversified crop
production within the Mahaweli. Potentially high-value crops, as
vegetables and horticulture, have no well-established linkages to
consumer demand. Even the truck farming experiments of the Israeli
demonstration farm in System C experienced crop losses due to marketing
failures. In spite of the best efforts of MEA to date, no marketing
systems exist within Mahaweli which identify 'niche" crop production,
make arrangements to store and transport, and have access to commercial

markets in urban areas.
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There are two very different solutions to this problem. The
first is to restrict the recommerdations for crop production from the
project to non-perishable diversified crops with large markets, those
which are grown on thousands of irrigated hectares. Truck farming, or
other high value, small market crops are only appropriate when a buyer
has been identified, for example, a commercial producer within System B
who signs a marketing agreement with selected growers in the area. No
marketing system which the project can support is likely to consistently
match very small output with high demand buyers. Rather, the System B
marketing' plan will to concentrate on half-a-dozen major field crops,
thus limiting the marketing arrangements required to ensure market access.

The second is to foster linkages between growers and buyers
which respond to market demand. To do this, the project must recommend
crop production for which there is will be market demand at levels of
production predicted in System B (when considering both total domestic
demand and imports), providing incentives for both grower and buyer to
try new and potentially risky innovations which have potentially high
returns. Both solutions are incorporated in the marketing services
proposed to meet the specific crop diversification objectives of the MARD
project, which are:

o To increase the area under SFCs on the left bank of System B
from less than 200 hectares at present to 22,500 hectares by
the end of the project (15 percent of the Maha crop, and 85
percent of the Yala crop).

0 To increase the production of SFCs for export from vircually
nothing at present to 30 percent of total SFC production by the
end of the project.

There are four marketing constraints to the achievement of
these objectives:

1. Farmer fragmentation. The individual farmer of System B
is in no position to take on the risks and establish the links needed to
break into the domestic market, let alone the export market. Small
farmers are insufficiently informed about market channels and are unable
to produce quantities needed to interest traders, transporters and
wholesalers. Farmers will need to be assisted in selecting high value
cropping patterns and in organizing themselves to allow entry into
marketing channels.

2. The lack of market information. The only market
information systematically gathered and disseminated with respect to SFCs
is domestic prices. What is lacking for the domestic markets is 1)
information on size of demand, seasonality of production and demand, and
quality requirements, and 2) more analysis of the data including special
commodity studies and trend forecasts. What is lacking for the exports
markets is 1) regular information on prices and directions of trade for
commodities of interest to Sri Lanka, 2) reports on major developments
that might affect Sri Lanka's competitiveness in selected crops, and 3)
in-depth analyses that provide a better understanding of the
possibilities and methods for entering exports markets for specific crops.
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3. The absence of integration and coordination of the
production possibilities in System B and domestic and export market
opportunities. Froduction decisions and agricultural extension
actlvities are now based exclusively on existing market channels and on
agronomic factors as identified by ongoing research programs. Improved
market information needs to be incorporated into the extension prngram to
assure that cropping patterns reflect the market possibilities thai are
most appropriate for the growing conditions in System B.

4. The lack of quality control. Although better quality
control would tend to increase producer prices for domestically produced
crops, the problem of quality applies primarily to exports. Perhaps the
most important determinant of success in export markets is dependable
supply and quality. Quality has several dimensions. Tne first is the
varietal selection, to be resolved by the Research Task Force within the
Agricultural Technology component of the project. The second is post
harvest handling, storage, packaging and transportation techniques.
Improving the marketability of the harvested crop is a subject to be
addressed in the Agricultural Support Services component of the project.
A requirement for improved crop quality is something very new to farmers
in System B and must receive priority attention if an export oriented
crop diversification program is to succeed.

b. Marketing Interventions

The measures that will be taken within the MARD project to
address the above constraints are described below.

i. Improved Market Information

The farmers in System B need to understand the economic
potential of specific diversified crop production. MARD will make
available cropping recommendations based upon an analysis of market
demand and the resource base of individual turnout groups, through the
linear programming model to be run by the Research Task Force. The
Agricultural Support Services component will deliver to the RTF market
demand information. This sub-component will generate three specific
outputs for System B: a domestic market information service; an
international market information service; and a series of special studies
on specific crops or markets.

Domestic market information. The project will provide
analyzed data series on all domestic market opportunities for crops and
homestead products (such as livestock) which can be produced within the
System B production area. This information will be aggregated and
analyzed with respect to wholesale and retail prices, quantities traded,
and consumption and use patterns. Price and quantity series will be
accompanied by six month and one year forward projections. This
information will be broken down by variety, quality and packing
considerations. Market trends in key farm inputs will also be required.

A contract for the provision of this service will be
negotiated with the Agrarian Research and Training Institute (ARTI) of
Colombo, whose Marketing and Food Policy Division has been supported by
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AID since 1979. In the early phases of this annually reviewed and
renewable contract, the MARD TAC will provide several months of short
term TA to help establish recurrent data collection and analysis
procedures. It is anticipated that the MARD contract with the Institute
will pay for research officer and local consultant time since ARTI
already has an extensive field staff in place.

International Marketing Information. This activity
will generate information on the size of relevant international markets,
the price structurg, market shares held by domestic and foreign
suppliers, and quality and packaging requirements, both for crops which
Sri Lanka already exports and for potential export crops.

The organization charged with providing this
information has to be able to collect, analyze, compile and disseminate
data from a variety of sources, as well as identify and anslyze market
trends and opportunities. The resources available to this organization
will include: trade publications, trade information services, commercial
attaches, direct contacts with exporters, and outside consultants. It is
possible that the resources to undertake this contract are available in
Sir Lanka. MARD will examine the capability of: the Export Development
Board (EDB), the Trade and Shipping Information Service (TSIS), both part
of the Ministry of Trade and Shipping, the Employment, Investment, and
Enterprise Development Division (EIED) within MASL, and ARTI. Should the
capability not be available incountry, MARD will contract with an
international business firm or commodity forecasting company to provide
this information.

The project will create an international marketing
information service for System B within one of these organizations named
or an contract with an international entity, by providing short-term
technical assistance and contracting for the organization's services on
an annual basis. In the months following the start of the project the
MARD Marketing Advisor will evaluate these organizations and make the
final decision jointly with USAID and MASL.

Special Marketing Studies. Provision is made within
the MARD project to fund a number of special, in-depth studies of
specific market development opportunities in the crop or livestock
marketing areas. These studies could be conducted by either of the firms
doing the market information gathering described above or by other
qualified parties. This sub-component will be supported by two
person-months of short-term technical assistance. Topics for this
activity will be proposed by the Project Operations Committee and
approved by the Project Review Board.

ii. Use of the Information Derived from the Marketing
Studies

Input into the Research Task Force Indicative
Planning Linear Programming Model for System B

The objective of this sub-component will be to match
the production potential of System B with domestic and export markets in

a way that maximizes incomes and returns to the land and water resources
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of the area. The marketing information obtained from the project
elements above will be provided to the Research Task Force, who will
match this information with the results from the agrotechnical field
trials in the Linear Programming (LP) Model described in the Agricultural
Technology section of this analysis. The marketing information will be
summarized in the model's price assumptions and in non-price resource
constraint assumptions (for example, to restrict the output of any one
crop based upon an estimation of total demand for that crop from System
B). The model will generate cropping pattern recommendations for the
disaggregated soil and drainage conditions of the left bank of System B.
These will be used to 1) plan the extension program, 2) help set
priorities for the marketing program and 3) design the MARD-funded pilot
crop planting and marketing activities described below.

Contributing to National Agricultural Planning

The marketing information on demand and prices, combined with the
recommendations and predictions of the Research Task Force for System B,
should be made available to national agricultural planners as one input
into the determination of floor prices and diversified crops and
appropriate duties and quotas on agricultural imports. Floor prices set
in the absence of knowledge of world market pricing for export crops, if
rigidly enforced, would prevent the export of Mahaweli production.
Imports of agricultural produce without knowledge of the predicted output
of thousands of irrigated hectares in System B could flood domestic
markets and reduce prices below production costs. Both should be
prevented by the timely provision of market and production information
from MARD to national planning authorities.

iii. Post Harvest Technology Research

Studies in Sri Lanka suggest losses in post harvest
handling of crops of up to 20 percent of market value.**1/ In addition
to losses, some methods of storage and packaging greatly increase shelf
life and reduce the requirement for immediate "firesale'" dumping of the
product on the local market. Both gains in marketability and reduced
costs of production will likely be required for System B farmers to enter
the export market.

MARD will support research into the post harvest handling
of diversified crops through the provision of technical experts working
with Sri Lankan institutions after cropping patterns have been specified
by the Research Task Force. The Post Harvest Institute for Perishables
located at the University of Idaho will be invited to work with the Rice
Processing and Research Development Center (RPRDC) located at
Anuradhapura, should that institution be willing to undertake
project-sponsored research in non-rice field crops.
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iv, Pilot Marketing Projects

The serious constraints of farmer fragmentation, poor
quality control, and weak links between producers and marketers will be
addressed by MARD through pilot projects. The pilot project approach is
necessary because 1) demonstrations will be needed to convince farmers
that crop diversification and increased attention to quality control can
ke profitable and do ot entail undue risks, and 2) demonstration will
be needed to convince buyers/wholesalers/exporters that purchases from
Mahaweli can be profitable. Marketing problems, including dependability
of supply, quality control, storage and handling requirements, must be
identified and resolved before major resource commitments by farmers and
marketers can be expected. MARD will provide a Marketing Advisor and two
locally hired assistants who will work with the MEA Marketing Officers in
implementing the different elements of these pilot projects.

The pilot marketing projects will build upon the cropping
plans prepared by the Research Task Force and implemented by the Farming
System Extensionists (FSEs) and Irrigation Community Organizers (ICOs)
described in previous project comdonents. When the FSEs and ICOs
identify turnout groups who agree to grow potentially more risky crops,
the Marketing Advisor, working with MEA, will prepare a marketing pilot
project. This project will link a wholesaler, buyer and/or exporter with
the producers, predicting output levels in advance, accepting harvesting,
packaging, quality standards dictated by the buyer. The plans will
specify the crop or combination of crops that members will grow and, in
consultation with one or more wholesalers or experienced exporters,
specify quality requirements, collection targets, grading procedures,
packaging standards and preliminary price indications. The primary
emphasis of the pilot projects will be on quality control and
dependability of supply. Where special storage, handling, packaging, or
transport needs arise, these will be covered in the first year by the
project. Because the pilot farmers will be asked to make a major
commitment of resources for what will usually be an untested market, the
project may guarantee a minimum price the first year. Similarly the
buyers may be entering markets not previously tested, and require some
cost sharing to make agreement to purchase crops for an uncertain
market. In both cases, MARD will provide a loss-sharing insurance plan
during the first several years of production, while linkages are being
forged between producers and buyers. Loss sharing agreements will be in
the form of contracts with the producers organization and buyers
organization, certified and approved by the Project Operations Committee.

By year two, the effort will be refined based on the
experience of the first year, and expanded to a larger group of producers
who will be encouraged by the FSEs and ICOs to form some variety of
producers association. At the same time that expansion of the original
pilot marketing scheme is underway, MARD will start a new venture on a
different cropping base elsewhere in System B. By year three, MARD will
begin withdrawing itself from the first project as it becomes
self-sustaining. The experiences of these pilot projects will be fed
into the MFA extension program and will serve as a model for
replication. At the same time, the MEA marketing program will play a
facilitative role in establishing the marketing links (collection,
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quality control, packaging, transport, etc.) that will be needed to move
from pilot production (75 to 150 MT) to sustained full-scale commercial
production (several thousand MT).

As part of this effort, the MARD project will promote the
creation of farmer-controlled,commodity-specific cooperative marketing
associations as the number of farmers and turnout groups growing a
particular crop becomes large.

Although the main emphasis of this component will be on
the domestic and export marketing of SFCs, a secondary marketing effort
will be undertaken for commercial products grown on the homestead. The
focus might be, for example, on the farmer maintaining a small herd of
milk animals with the milk going to local consumption, local higher value
processing, and the surplus exported from the area. Alternatively,
households may produce for and sell into an agroindustry established by
commercial interests. It is estimated that about 25 percent of
households will eventually engage in this type of activity.

c. Summary of Inputs for Marketing Assistance

This sub-component will require:

0 One Senior Marketing Advisor for three years;

0 Two locally hired marketing specialists;

o) 24 months of short-term technical assistance to carry out
special studies or to provide advice on specific crops or

markets;

o) Equipment (office, vehicles, computers) for the technical
advisors and to support marketing activities;

0 Training abroad and in-country for MEA, ARTI, and EDB
staff in data collection and analysis, market development,
and technical aspects of post-harvest handling;

) $50,000 allocated for post harvest technology research;

0 $250,000 for domestic and international market information
services; and

) $540,000 for pilot marketing projects in System B.
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2. Agricultural Inputs, Rural Investment, Savings and Credit

a. Agricultural Inputs

Access to agricultural inputs does not appear to be a problem
for the average Mahaweli farmer, particularly fertilizer and agricultural
chemicals. Fertilizer still receives a major GSL subsidy (45 percent in
1986) but much of the distribution system has been handed over to the
Multipurpose Cooperative Societies (MPCS) and to private traders as their
numbers increase in the Mahaweli zones. MEA plays a useful role in
helping to estimate aggregate fertilizer demand which is forwarded to the
Ceylon Fertilizer Corporation to assist them in production and wholesale
distribution planning.

The situation in seed and plant material supply, on the other
hand, is a problem for some crops. Certified seed is still largely
produced by the Department of Agriculture and much of their focus has
been on improvements in paddy varieties. For other field crops and
various fruits and vegetables there are some serious problems in the
current procedures to provide farmers with improved biological
technology. One problem is the lack of appropriate varieties to meet
current or potential market demand. Sesame, groundnuts, mangoes, and
melons of various kinds fall in this category. This reflects partly a
lack of research effort on a given crop and partly restrictive plant
quarantine procedures which slow down the process of plant material
improvement. A second problem is that seed production --either by state
farms or by private farms -- is inadequate to meet farmer needs for some
crops, either in volume needed or in quality. This is particularly true
for potatoes and Bombay onion seed.

An additional issue is the ability the private sector or the
GSL to import new varieties for release to farmers without thorough
testing by the DOA. Quarantine is only a part of the problem. The
tstandard" time from the acquisition of new plant material to its
dissemination to farmers (should it prove responsive in research station
and then applied field trials) is five years. Vegetable seed importers
can presently obtain permission for importation without length
certification processes, but other materials are not yet approved. The
DOA, particularly in the Mahaweli, has established that it can obtain new
plant materials, test and release them provisionally within two years.
This is the model which should be applied to MARD by the Research Task
Force. These and other seed industry issues are currently being
addressed by the DARP project working with the DOA in Kandy.**2/ As
resolution of the outstanding issues is provided by these ongoing studies
and seminars, MARD will be in a position to contribute to the
implementation of programs which allow rapid deployment of new plant
materials to Mahaweli farmers.

b. Credit, Savings and Investment in System B

There are two issues in the access to high yielding
agricultural inputs which must be addressed in a review of rural credit,
investment and savings. The first is the very high default rates and the
resultant loss of access to formal credit for the majority of farmers in
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the more settled systems within Mahaweli. The second is that even the
most successful small farmer credit programs in Mahaweli have reached
only a small percentage of farmers and even then have operated at a loss
because of high administrative costs. Both of these problem can
contribute to continued low production due to a lack of agricultural
inputs, and are addressed in this section

i. Existing Rural Credit Programs

Under the Government's Comprehensive Rural Credit Scheme
(CRCS) the Central Bank provides participating banks with funds at 1.5
percent interest. The banks in turn extend seasonal credit to farmers at
nine percent interest. In the Mahaweli, much of this credit is provided
in kind and consists of seeds, fertilizers and pesticides. Farmers must
pay back these loans within a specified number of months after harvest.
Default generally renders the farmer ineligible for any new seasonal
credit.**3/

Experience with the program in System H has shown that
settler farmers in some zones have found it difficult to remain in the
Scheme. Originally up to two-thirds of the farmers in System H opted to
participate, but a succession of high default rates has forced the banks
to limit lending to only the most credit-worthy. As a result, the number
of participants has dropped to as low as nine percent in some zones.
These high default rates have been due to a shortage of irrigation water,
lack of experience, weak extension, poor land preparation, and unforeseen
adverse developments such as weather or sickness. In recent years
reduced incomes earned from paddy production has left the farmer with
little margin to carry him over the bad years.

As farmers have dropped out of the commercial credit
system they have had to rely increasingly on informal sources of credit.
Farmers unable to repay their informal loans have ended up leasing their
allotment and becoming, in effect, tenant farmers. Estimates of the
number of tenant farmers in System H range from forty percent in Zone 5
to as high as 60 percent in some of the other zones. **4/ Even after
adjusting for the leasing of land to relatives, it appears that as many
as one-third of the irrigated land in System H is cultivated by tenant
farmers. Those who lose access to credit but still retain title to their
land are forced into a low input, low productivity farming system that
results not only in low incomes but effectively precludes diversifying
into crops with production costs even higher than rice.

Effective in 1986, the Central Bank introduced a New
Comprehensive Rural Credit Scheme (NCRCS) to address the failings of the
original program. Under the new scheme participating banks can
reschedule loans in default for up to four seasons and approve credit
limits for up to three years. Designed to make it easier for the
borrower to gain access to and remair in the program, the modifications
nonetheless fail to address the root causes of farmer defaults in the
Mahaweli Scheme: the small resource base of many new farm settlers, and
inadequate credit supervision or "extension" leading to breakdown of
credit discipline.
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Experience in System H indicates that farmers who arrived
in the project zone with funds, either from the government as
compensation for forced resettlement or displacement, or from their own
or family resources, were much less likely to default on their loans than
farmers who arrived with no funds of their own. This does not augur well
for System B, and especially Zone 4A, where the landless poor, without
resources, will make up ninety percent of the settlers, the highest
proportion so far in the Mahaweli system, and significantly higher than
in System H. Therefore it can be expected that without additional
support at the outset to compensate for the lack of own funds, most of
these new settlers will be unable to gain access to, let alone remain, in
the formal credit system.

ii. The Farmer Investment Program

To address this problem the MARD project will establish a
Farmer Investment Program for the 4,516 farm families settling in Zone
4A. The purpose of this program will be to help these families get on a
sound financial footing before having to incur debts to finance their
agricultural production, and in this way help assure that 1) they will
not lose their land and become tenant farmers, 2) they will not become
defaulters and lose access to formal credit, and 3) that they will be
able to avail themselves of the necessary production inputs to follow the
recommendations to be made by the Research Task Force.

The concept is similar to "start-up funds' being provided
to farm families in two zones of System C, and will be considered special
settler assistance. Two options have been identified as possible
mechanisms for the implementation of the program. Since no settlers are
anticipated in Zone 4A until mid-1989 at the earliest, the final details
of implementing this program will be worked out by the TAC in conjunction
with the Project Operations Committee after further studies are
undertaken and experience is gained with farmer organizations in other
parts of System B. Its recommendations will be presented for approval by
the Project Review Board.

Implementation Option 1. The first option involves a direct in-kind
disbursal of program resources to all eligible settlers for the
acquisition of crop inputs. Farmers may not be required to directly
reimburse this assistance but, under the next mechanism -- the
Savings Incentive Program described below -- will be required to
contribute if they wish to draw upon the funds. New settlers would
be eligible if they are a) members of a water use turnout group
which has met and produced an acceptable water use and cropping plan
for that season, and b) have developed their homestead and irrigated
allotment for planting. Then, depending In the crop chosen (in most
instances a Maha paddy crop followed by a diversified cropping plan
during Yala), MEA chits for inputs would be distributed to farmers
in the group. Normal trade channels, either private traders or
cooperative stores, .would be used to supply these inputs. Suppliers
would redeem their chits at the bank to be established in the area.
The Project Operations Committee would approve the composition of
input packages to be delivered to farmers.
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Positive features of this approach are that it is directly focused
on production agriculture and it serves to strengthen the new water
user turnout groups through their participation in the channeling of
resources to producers. This is one of a number of parallel MARD
efforts which can all serve to promote self management. This group
activity would be undertaken in cooperation with the project's
Unit-level agricultural extensionist and farmer organizer;
certification by the turnout organization would be a precondition
for a farmer to receive this assistance.

Implementation Option 2: This option differs from the first in that
the farmer would receive assistance in cash in two installments upon
presentation of a projected six-month farm budget specifying
anticipated expenses for crop inputs, equipment, homestead
improvements, and critical family expenses. This budget would be
composed after turnout group meetings with MEA extension personnel.
The disbursements would serve as general support to the farm family
budget at critical cash flow periods; in addition, the farmer would
have access to the standard GSL subsidized seasonal input scheme to
finance specific productive activities.

In both options MEA would administer the funds and, to avoid
undermining established bank credit programs and farmer repayment
discipline, it would be made clear that the assistance is not a
"loan'" from the bank. The final details of the program will specify
savings requirements to be met which, when fulfilled, will allow
access to special credit for housing and homestead improvement, and
access to institutional production credit for upcoming cropping
seasons. Additional implementation options will be explored as the
project gains further information from special studies, experience
with farmer groups and dialogue with banking institutions.

For the Farmer Investment Program, MARD will allot approximately
1.56 million dollars, calculated at Rs 10,000 per entitled settler,
for an estimated 4,516 one-hectare allotments. The settler allotment
of Rs 10,000 was calculated as the likely cost of agricultural
inputs for the first year, and matches recommendations made
previously in field reports on settler difficulties in obtaining
credit, or raising funds for agricultural requirements.**5/

iii. The Savings Incentive Scheme

An overall objective of MARD activities to help meet the
resource needs of System B farmers will be to introduce improvements in
farm-level financial management. The process used for disbursing funds
under the Investment program forces farmers to think in terms of how much
they will earn, how much they will spend, and how much they will have
left at the end of the year. As a complement to the Investment Program,
MARD will support a Savings Incentive Scheme. This program will address
another important resource constraint for new settler families, i.e., the
lack of funds for homestead improvements. This is a high priority need
for recent settlers and frequently they will incur debt for home
improvements rather than wait until sufficient savings have been
accumulated. The primary objectives, however, will be to introduce
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recipients of assistance under the Inves®ment Scheme to concepts of
savings and credit, and to access institutional sources of continuing
production credit.

The savings funds generated by the Investment Program,
will be earmarked for a specific purpose, namely the construction of a
new house or additions and improvements to the existing homestead such as
livestock sheds or storage structures. Savings deposits will accrue
interest at the prevailing rate for medium term deposits. Interest will
be charged on the loan at a rate equal to the current GSL medium term
lending for farm machinery and other medium term investments. Once a
suitable agreement is reached between the administering bank in the area
and the Project Operations Committee (subject to the approval of the
Project Review Board), arrangements will be made for lozn repayments to
be available for relending. Success will be measured in terms of the
amount of savings generated and the sustained saving habits of the farm
families in Zone 4A over the eight years of the MARD project. Final
details of this program, and mechanisms for linking it with the Invest
Program described above, will be completed as the project enters its
second year, as no drawdowns are possible until settlement in Zone 4A,
beginning in 1989.

iv. Small Farmer Production Credit

As noted above, production credit in Sri Lanka is provided
by commercial banks at a subsidized rate of 9 percent, using funds
provided by the Central Bank at 1.5 percent interest. The main problem
with this system is that only a small percent of farmers in Mahaweli
(less than 20 percent) have succeeded in having regular access formal
credit. The main reason is that the costs of administering small farmer
loans are extremely high so banks tend to lend only to the best farmers
who require the least follow-up. The most successful program thus far
has been the Hatton National Bank program in one zone of System H.
Hatton has achieved a repayment rate of close to 100 percent by 1)
lending only to the best farmers and 2) maintaining very close contact
with their clients. The result has been that only 20 percent of the
farmers are receiving credit and Hatton's operating costs are about 20
percent of their outstanding loans.

In System B, seasonal credit for inputs has been
administered in Zones 1 and 5 by the Bank of Ceylon located in
Aralaganwila. Table 10 on the next page provides information on loans
made to farmers and annual and cumulative repayment since the first
planting season (i.e.,., Zone 1 in the 1981/82 Maha). This table shows
that seasonal repayment rates have varied between 63 and 98 percent and
that cumulative repayment stood at approximately 81 percent when loans
through 85/86 Maha are considered. Currently about 29 percent of total
farm families in zones 1 and 5 are receiving credit. This performance,
while not spectacular, is better than some recorded in System H. The two
most likely explanations are 1) water is abundant in System B and soils
during the early years after settlement are relatively fertile with the
result that yields have been above average (over five MT per hectare in
the last Maha season), and 2) most of the settlers in Zones 1 and 5 were
evacuees who had the resources necessary to repay their loans, even under

adverse circumstances.
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The design team was unable to obtain information on the
Bank of Ceylon's loan management procedures in System B or ‘the extent to
which the bank is providing extension services to its clients. Based on
discussions with other banks, however, it appears that the normal
approach to small farmer credit is to minimize administrative costs,
therefore not to make a major commitment to extension. The Hatton
program in Zone H-5 is clearly a pilot activity that banks are unwilling
to replicate on a large scale

This situation raises several issues for the MARD
project. The first is whether the majority of farmers in System B will
require access to credit for the project to achieve its objectives of
crop diversification and increased farmer incomes. At present, at least
80 percent of Mahaweli farmers do not have regular access to formal
credit, yet paddy yields are consistently high (an average of over 4,500
MT per hectare in recent years). There are, however, 20 percent of the
farmers who are regularly obtaining production credit, presumably because
with this credit they are able to increase their incomes. A clearer need
for credit relates to crop diversification. Annex I shows that the SFCs
that are currently most profitable (chillies, onions, and potatoes) all
have production costs that are substantially higher than for paddy.

Assuming an increased need for production credit in the
MARD project area, the second issue is whether more than 20 percent of
the farmers can be expected to have regular access to formal credit.
Since credit supply is not a problem -- banks have virtually unlimited
access to funds from the Central Bank at 1.5 percent interest -- the only
issue is how to lend these funds to farmers in a way that does not result
in high default rates and eventual loss of access to further credit. The
alternative to the Hatton National Bank approach is for the MEA extension
and marketing programs to turn Systen B farms into commercially oriented,
profit making enterprises. As 1is described above, this is a major thrust
of the MARD project. It is intended that, as farmers become effective
managers and as lucrative markets for SFCs are identified, not only will
they be able to obtain production credit from commercial banks but
repayment rates will remain at an acceptable level, i.e., over 90 percent.

There are, of course, very basis problems with respect to
small farmer credit that require further study. Three special studies
that will be carried out under the MARD project are:

0 A study of the extent of tenancy in Systems B and H. This
study will follow up on the work of IMMI in System H and
Scudder and Wimaladharma in Systems H and B. The
objective will be to determine the nature and seriousness
of the problem, the causes, and the impact of production
levels, farmer incomes, and the well being of the least
advantaged settler families.

0 A study of how farmers in Systems B and H finance their
Costs of production. The objective of this study will be
to determine more precisely the reasons why 80 percent of
Mahaweli farmers are not receiving formal production
credit, and whether better access would increase

productivity and incomes.
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0 A study of how commercial banks administer small farmer

production credit. The objective of this study will be to

determine how these banks deal with high default rates and
high administrative costs. The study will also assess
what impact present approaches to small farmer credit will
have on the ability of these banks to meet the needs of
the farmers in System B.

The credit interventions described above will be
administered as an important adjunct to the other activities of MARD and
standard MFA System B operations. They will not require any special long
term technical assistance but will be supported, where appropriate,
through the use of both foreign and Sri Lanka short term consultants.
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FOOTNOTES

#x]1/, See the companion studies, 'A Study of Food Processing and Product
Development Technology' and, "Strategy for Domestic and Export Marketing
of Subsidiary Field Crops and Vegetables', RONCO Consulting Corporation,
for USAID/Sri Lanka, August, 1986.

#%2/. See the Proceedings of the Sri Lankan Seed Workshop. January 26 -
February 6, 1987. Ministry of Agricultural Development and Research,
Department of Agriculture, Seeds Division, prepared by the Diversified
Agricultural Research Project (DARP), USAID/Sri Lanka.

%3/, The Central Bank has, in recent years, computerized its
statistical record keeping on the NCRCS, and good data on system
performance are now available on a timely basis; for example,
"Cultivation Loan Statistics'" for Maha 1986/87 is already available in
printed form. Rules and conditions for participating banks and amounts
available to borrowers by crop are contained in Dept. of Rural Credit,
Central Bank of Ceylon, 'New Comprehensive Rural Credit Scheme: Operating
Instructions'', 1986.

x%x4/. See Senarath Bulankulame, '"Social Aspects of Water Management
during the Maha Season 1985/86 in Dewahuwa and Mahaweli H-2 Block 305:
Percept and Practice", International Irrigation Management Institute,
IMMI Working Paper No. 1, 1986, and various Wimaladharma/Scudder reports
for more details on this critical issue.

*%5/, See the Economic Analysis for calculations of the cost of various
cropping patterns. See Scudder and Wimaladharma, 1975, for a discussion
of the financial needs of selectee settlers.
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TABLE 10

RURAL CREDIT IN SYSTEM B

SYSTEM B SEASONAL PRODUCTION CREDIT DISBURSEMENT AND RECOVERY

BANK OF CEYLON,

SEASON

ARALAGANWILA,

AMOUNT NYUMBER

DISBURSED

179,940
63,165
219,950
233,515
1,216,432
241,352
3,002,500
2,326,418
5,526,026
5,262,508
7,275,034

LOANS

44
20

1981-87

AMOUNT NUMBER

RECOVERED

144,252
40,075
205,655
229,281
966,517
208,687
2,759,355
2,022,587
4,039,911
3,011,403

* ok ok kkk

SOURCE

HOTES

: MEA/MASL, SYSTEM B

LOANS R

30
18
47
54
145
51
418
545
848
587

*k

CUMMULATIVE 2/
PERCENT PERCENT
ECOVERY DISBURSED RECOVERED RECOVERY
80.17% 179,940 144,252 80.17%
63 .44 % 243,105 184,327 75.82%
93.50% 463,055 389,982 84.22%
98.19% 696,570 619,263 88.90%
79.46% 1,913,002 1,585,780 82.89%
86.47% 2,154,354 1,794,467 83.29%
91.90% 5,156,854 4,553,822 88.31%
86.94% 7,483,272 6,576,409 87.88%
73.11% 13,009,298 10,616,320 81.61%
Ahkkkhkk mmmm—m—- NOT CALCULATED---- 1/
Khkhhk  mmmmm e NOT CALCULATED=----

1/ NOT CALCULATED SINCE REPAYMENT PERIOD HAS NOT COME TO AN END

2/ IT IS NOT CLEAR WHETHER FIGURES INCLUDE REPAYMENT OF AGED ARREARS
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ANNEX "'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 not 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 sensitivity
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 in 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. Merket 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.**1/

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 § 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 is whether continued increases in
production will result in a surplus 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 in Sri
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 2000.

This analysis assumes that there is reason to believe that Sri Lanka
may be approaching a temporary plateau in yields. 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 in production, storage and nandling
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 (2 percent
per year) thereafter. Given the country's performance over the last 20
years, this is a 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 (chiilies and
onions). As noted in Annexes G and I, using presently available
technologies, many of these crops can be more profitable than paddy. The
tables in the Economic Annex on '"Costs and Returns of Crop Production'
present possible returns to selected SFCs. The key issue is whether
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 1 presents the area and
production of the major SFCs for the period 1983 - 1985. Except for
sesame and chillies, all cf the production was for local consumption.



TABLE 11

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
In addition, the following quantities of SFCs were imported in 1985:
TABLE 12
IMPORTS OF SUBSIDIARY FIELD CROPS - 1985
Thousands of Millions of
Metric Tons Rupees
Dried legumes 3,300 590
Bombay onions 61,600 354
Chillies . 4,100 197
Garlic 3,100 31
Turmeric 5,700 13

Source: GSL Custcms 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 in consumption, and on the supply side
by the production potential of the country and comparative advantages of
the growing conditions in System B. With respect tc unmet demand, Sri
Lanka is largely self-sufficient in SFCs, except for masoor dahl and
Bombay onions. Imports account for a very small percentage of total
consumption. In terms of future growth in demand, since SFCs are mostly
staple foods in Sri Lanka, they are income inelastic and demand can be

expected to grow in line with population, or by about 8,000 MT per year.



On the supply side, there 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 3 shows the impact of irrigation on yields.

Sri Lanka has about 84,000 hectares of well drained irrigated coils.
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 draired svils. There is plenty of land suitable for SFC
production and, with demand growing by 8,000 MT 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 MT per hectare, the left bank of System B's imperfectly
drained soils could produce 16,500 MT 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 13
EFFECT OF IRRIGATION ON SFC YIELDS
(kilograms per hectare)

Rainfed Irrigated % Increase
Chillies 400 1,000 : 150
Cowpeas 700 1,500 114
Black gram 300 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 in System B can be simmarized 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 in response 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
in System 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 in direct
competitio: 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.

5. 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 on 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 is reached. Curve B represents the increased income
from shifting into SFCs.

FIGURE 1
IMPACT OF CROP DIVERSIFICATION FOR DOMESTIC MARKETS ON
FARMER INCOME
Net Income
Rs/ha

30,000

20,000

10,000 |

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,



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 if System 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 ORIENTED CROP DIVERSIFICATION STRATEGY
FOR SYSTEM B
A
30%
70%
70%
30%

20

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



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
MARD 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 MT 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 4, 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 cof 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 14

EXPORTS OF SFCs IN 1985

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
7
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The major constraints to increasing exports are:

1.

Low productivity. Although Sri Lanka seems to be competitive
in a tew crops, low productivity in most SFCs is the most basic
constraint in the long run and the most difficult to solve., It
is generally recognized that Sri Lanka's successful effort to
achieve rice self-sufficiency caused a relative neglect of
other crops. It will now take a major research and extension
effort to introduce the yield increasing technologies that will
make Sri Lanka internationally competitive in SFCs.

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 kernels
while Sri Lanka produces kernels that have one or two seeds.
Sesame is produced 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.

Low quality. This applies to all exports of SFCs, and would
seem to 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
is some 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 in System B.

B. Farm 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;

Three assumed baseline models of annual farm cropping patterns
which are based on the crop budgets and which include the use
of land in Maha and Yala seasons and the ways in which 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;

Other agronomic possibilities which can contribute additional
farm income from the use of the one hectare irrigated plot
{such as triple cropping and intercropping);



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, Eccnomic
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 IMMI 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 I, tables 1-9.

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 5 MT per hectare in Maha and 4.5 MT 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 MT per hectare in Maha and 3.5
MT 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.



The initial net returns and assumed increases over the Life of
Project (LOP) are arrayed in Table 5 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 15

ASSUMED NET RETURNS PER HECTARE, FOR SELECTED CROPS IN SYSTEM B
(in Rupees per hectare)

Crop Initial LOP Crop Initial Lop

Maha Paddy 10,175 13,000 Yala Paddy 7,745 9,950
Chillies 13,650 39,200 Mung Beans 4,600 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 6,571 9,200 Red Onions 68,414 111,200
Bombay Onions 99,711 126,000 Maize 3,390 7,300
Castor Bean 7,200 10,200 Sesame 8,250 9,000

Source: Annex I, Tables 1-9

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.

It must 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 (2WD)
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
commonly 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 marketing 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 MARD project are
sumuarized in Table 16.

In this table it is assumed that the farmer has one hectare which is
fully cultivated in the Maha 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 MT per
hectare in Maha and 3.5 MT per hectare in Yala

2) Over LOP: 70 percent of farmers continue with a two paddy
crops but yields increase to 5.OMT per hectare in Maha and
4.0MT 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, chillies and

cowpeas.

B. Because of the project

1) Initial: Same as Above.
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TABLE 6

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 1.00 1.00 0.95 0.90 0.85 0.80 0.75 0.70
with 0.85 0.75 0.65 0.55 0.45 0.35 0.25 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
Mung Bean w/o 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 w/o 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 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 2.00 2.00 2.00 2.00 2.00
with 2.00 2,00 2.00 2.00 2.00 2.00 2.00 2.00
12



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.OMT per
hectare and a Yala yield of 4.8MT 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.

15 percent of farmers, due to having what turn out to be
'"better drained'" soils and being willing to experiment more,
abandon rice completely, even in Maha, 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.

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.

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

in Zone 4A and 25 percent of the homesteads elsewhere in System

B will achieve substantial commercial production on the
homestead by the end of project valued at Rs.1,000 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.

0 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 in Annex I, tables 21-24.

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 fcr 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 in addition 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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In addition, as the plans in Annex 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 in Annex I as a guide we may conservatively
assume that a quarter acre would generate at least Rs.1,000 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 cf 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 acre 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.1,000 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 cf each cnterprise area. In Sri 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 in Sri Lanka is a 'hot potato" as it is
in many countries around the world. This is due 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 degree 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. This
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 lactations (which are
also shorter than they ought to be). At an average purchase 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 incentive 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.10,000 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 produce improved stock, breeding
the milking herd, assuring animal health, and assisting in marketing meat
preduced for commercial sale. Much of this would presumably be provided
by the large MASL/DAP 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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year should produce approximately twice the value of the paddy which can
be 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 in the
area. The farm family will only engage in these activities to the extent
that they provide remuneration in excess 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 and what would likely be the case
were there no project. Because of the close interconnection of the MARD
and MDS projects the assumptions of the MDS project are also given. The
detailed sheets for the projects are in Annex I, tables 11-20.

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 component 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. Assumgtions

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 continue at the same level
as during the last years of the project, except for FSE personnel whose
support was steadily dropping. This is assumed to continue to decline
over an additional eight years. The water charges for MARD 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.1,200 per farmer
in the project areas. It does not matter for the internal rate of return
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analysis whether this is paid 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 is analyzed 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 can sell
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 in real terms over time consistent with the market
development assumptions discussed earlier. However, 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 in constant 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. It was 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 proporticns
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 is assumed 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 immediate 25
percent improvement in their income.

(2) The expansion in the acreage of the homestead results in 35
percent of the benefitting farm families in Zone 4A (25 percent in the
other zones) increasing their incomes by Rs.1,000.

(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.10,000.

(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 pLased in because the
project will not be able to help all the potential beneficiaries the
first year. It is assumed 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 the two projects combined is 16.7 percent. 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 is not able to assist in improving exports of
these crops then <heir prices must be less than forecast. 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 in a
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=US$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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Th:: 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 in some 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 is nearly 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 is replaced by other crops
in the package then the IRR for the projects falls to 3.8 percent. While
this is exceptionally 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
it quickly if circumstances 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 in potatoes 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. If potato 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 JRR 6y 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 in production
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 is not 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 is not critical to project success as even if
there is no change in the size of the homestead, and thus no benefits
received from the change in size, the IRR would still be 16.5 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 is a more important
assumption, but still, even if no opportunities develop the IRR would
only fall to 16.0 percent.
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One major cost is the operations and maintenance ccst of delivering
water. It is assumed to be Rs.1,200 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 use of water and thus
reductions in yields, increasing costs will not effect project viability.

If the project is able to deliver benefits faster than assumed so
that the first year it helps 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 in over 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 MDS 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 MARD has in Zone 4A.
Similarly, if MARD 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%. If we assume that
the government could have delivered 20 percent of the MARD type benefits
to the people in Zone 4A even without MARD, 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. Howewver, 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, if successful, 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.1,345 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 Development 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 i'2els 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 anmalysis.
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FINANCIAL ANALYSIS

A. Discussion

The financial plan for this project is presented in Section III
above. AID will finance the technical assistance, certain locally hired
contractors, comnodities, the costs of experiments and pilot efforts, and
transport costs during the life of the project. The GSL will finance the
salaries of counterparts and field staff for the research, extension and
farmer organization programs. The project is not creating any new
institutions and is therefore not expected to generate additional
recurrent costs to be assumed by the GSL. However, since a ma;or
objective of this project is to strengthen the extension and water
management programs of MEA in System B, the adequate financing of the
operating costs of these two programs is an important precondition to
project success.

MFA 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 MEA
budget is presented in Table 17. 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 is Operations, 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 in Table 18
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§M 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.1,200 per hectare. For the 23,600
hectares of irrigable land in System 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.



TABLE 17
SYSTEM B RECURRENT BUDGET - 1987

(Rs.million)
Zones Zones Project Total
1§5 2§63 Office
Operations 12.0 6.4 9.9 28.3 44.6
Maintenance (14.0) (0.4) (0.8) (15.2)
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 - - 2.7
TOTAL 20.4 10.3 29.1 59.8

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

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 in System B. However, assuming 100 percent collections, user
fees would generate Rs.11.8 for irrigation O8M 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 of the irrigation
engineer on the design team indicate that the changes in the OGM 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 this project.



TABLE 18
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
Security Division 92
Transport Division, incl. drivers 168
Mechanical maintenance 24
Medical staff 6

Water Management (116)
DRPM - Water Management 1
Engineers (incl. trainees) 14
Engineer Assistants _ 12
Technical Officers 29
Draughtsmen 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.

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 O6M. However, the budgets in Annex I indicate a net income of
about Rs.18,000 from two paddy crops. This is at least Rs.10,000 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 become
established on their new lands, i.e., by the fourth year after they have
arrived.

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 in general, and System B in particular, will
have to compete with other development programs for limited GSL funds.
If the 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.

An equally critical issue concerns the recurrent costs associated
with agricultural extension, road maintenance, social 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 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 is beyond the scope of this project. It makes 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 strengthen-
ing 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 O § 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. Prior to initial disbursements under these two projects, MEA
will provide USAID with a report on user fee collections in Zones 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 O § 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 O § M costs and user fee collections can be reduced.

b. As a Condition Precedent to the initial disbursements under the
MDS project, or as a Covenant for continued disbursements, MASL and USAID
will reach agreement on the terms of reference for 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 in
public 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 transfer of responsibilities from MEA to line ministries.
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ANNEX "'D"
ADMINISTRATIVE ANALYSIS

The implementing agency for the MARD project will be the Mahaweli
Economic Agency, one of the two operational agencies of the Mahaweli
Authority of Sri Lanka. The other is the Mahaweli Economic and
Construction Agency which will play a minor role in the project through
completion of some construction work called for by the project.

1. Mahaweli Authority of Sri Lanka (MASL)

MASL, established under the Mahaweli Authority of Sri Lanka Act of
1979, is responsible for implementing the Mahaweli Ganga Development
Program in specially designated areas, including System B. It is
empowered to establish corporations or other operational entities and to
take any steps considered necessary to implement development in such
areas. MASL is controlled by five directors, three appointed by the
Minister of Mahaweli Development, with the Secretaries of the Ministries
of Finance and Mahaweli Development Member Directors ex-officio. One of
the appointees is selected to be Director-General and Chief Executive of
MASL. MASL has overall responsibility for coordinating project
implementation and its subsequent management. Actual execution of such
work 1s carried out through the two MASL operational agencies described
below.

2. Mahaweli Engineering and Construction Agency (MECA)

MECA is responsible for the planning, design, and construction of
all project civil works, including irrigation and drainage, roads,
buildings, and public service facilities. MECA organizational divisions
include Design and Construction, Finance and Administration, and
Personnel and Training, with Project Directors for each project. MECA is
staffed with well-qualified personnel who have sufficient capacity to
undertake the work proposed for MECA under the project.

3. Mahaweli Economic Agency (MEA)

MEA is responsible for post-construction implementation of projects,
including settlement, land development and allocation, on-farm
development, water management, agricultural credit, production, marketing
and extension, operation and maintenance of the irrigation system, and
development and management of community and business infrastructure. A
member of the board of directors of MASL is the Chief Executive Officer
(Managing Director) of MEA. MEA's head office is located in Colombo
where the Managing Director is assisted by a General Manager and four
Managers (Finance § Administration; Community Services; Production,
Credit & Marketing; and Investment and Business Development). They are
supported by Directors of Irrigation § Power, Settlement, Planning §
Monitoring, and the Resident Project Managers. A Project Coordinator
serves as a link between the Resident Pr~ject Managers in the field and
Directors and other Managers at the MEA nead office, and other
Colombo-based (service) organizations.

In the development of System B, the Mahaweli Economic Agency is
responsible to coordinate with other agencies, including MECA and the



Surveyor General's Department, concerning certain activities and on its
own and usually at a later stag€, it is responsible for the full range of
settlement activities. For example, MECA is responsibie for jungle
clearing and rough leveling of farm land but the balance of on-farm
development work, following MECA's clearing and leveling, will be MEA's
responsibility, including bund marking and initial tillage. Bund forming
and fine leveling will be carried out by settlers once they receive their
allotments.

MECA is also responsible for the completion of the construction of
the tertiary irrigation system as well as the social infrastructure,
after which it "hands over'" the construction works to MEA. 1In this
handing over process MECA bears certain responsibilities such as
continued responsibility for the works up to a period of two years after
they have been handed over to MEA. Thus, if any deficiencies are found
in these works at any time within those two years MECA is responsible to
come in and make the necessary adjustments or corrections.

At the same time MEA has certain ''taking over" responsibilities for
these works. In the past, the absence of clear delineations of
responsibilities between MECA and MEA on construction works has led to a
failure to rectify errors or address problems when they have arisen.
Another reason for these failures has been shortage of funds and in some
instances, lack of trained staff. These examples do not present major
administrative problems for the project, however, but need to be pointed
out to the top management of MECA and MEA with respect to the proposed
project activities in order to prevent their occurrence during the course
of project implementation. The Planning and Monitoring Unit (PMU), a
separate agency under MASL, can play a helping role here as it keeps
close track of work progress by MECA and MEA with problems reported in
weekly briefings to MASL.

MEA has a similar relationship with the Surveyor General's
Department (SGD). MEA contracts work out to SGD which is responsible for
initial and detailed surveying as well as marking out the land allotments
before they are transferred to MEA. At times SGD engages private
surveyors to do the surveys under its supervision but as this has
resulted in cases of mismanaged funds and work not done, the use of
private surveyors should be avoided by thLe project. In any case, much of
the survey work has been completed though stake out surveys remain to be
done. As with MECA, MEA has a close relationship with the Surveyor
General's Department and it is necessary for both parties to coordinate
closely with each other while each carries out its respective
responsibilities to insure that no problems arise with the preparation of
land allotments. **1. These three agencies fall under the Ministry of
Lands and Land Development and the Mahaweli Authority. MECA and MEA are
part of the Ministry's Mahaweli Authority portfolio while the SGD is part
of the Ministry's other portfolio, Lands and Land Development. #*#/

MEA's range of settlement responsibilities include orientation of
settlers, provision of transportation for the settlers and their
household effects, the allocation of lands to settlers and the provision
of necessary cash and kind assistance during the critical initial
months.MEA also provides food aid under the World Food Program (WFP) to
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the new settlers as well as water management services and initial
exterision activities.

Through the considerable experience MEA has gained by settling new
allottees over the years, it has demonstrated its capacity to undertake
these tasks successfully. It has also shown its willingness to change
when lessons gained by experience indicate a modified procedure is called
for. Formerly, for instance, the practice was to have the head of the
settler household arrive first, take over the homestead and prepare it
for the coming of the rest of the family. Experience showed that a
better approach would be to have the family arrive together as a unit and
this has now been adopted as the practice in subsequent settlements,

including System B.
a. MEA in System B, Left Bank

MEA responsibilities in System B are carried out by the
Resident Project Management (RPM) office located at Aralaganwila. Zone
4A will be served by three Block Management Centers, located below the
RPM's office. Each Center will serve between 2000 - 2500 families. Each
Block Management Center has a cadre of subject matter specialists who are
available to serve the eight to ten Unit Management Offices, the next
level down, that fall within each Block.

The Unit Manager and his Field Assistant normally serve 200 -
250 farm families. But as Zone 4A will be organized into just 15 hamlets
or Unit Management Centers, the ratio will be larger with each center
serving almost 350 families.

MEA's past record and its experienced staff indicate that it
has the administrative capacity to undertake adequately the proposed
project activities.

At the end of 1986 MEA had a permanent staff in System B of 519
and a casual staff of 367. For 1987 MEA has proposed a cadre of 794
staff for System B, left bank for 1987, a 35 percent increase, from the
RPM on down to the lowest levels of support staff. This is the number of
staff MEA estimates it will need to undertake adequately its present
responsibilities given tiie extent of tertiary irrigation and social
infrastructure and settlement that has so far taken place on the left
bank. At the present time, Zones 1 and 5 are almost completely settled,
Zones 2 and 3 are partially settled and no settlement has taken place in
Zone 4A. But as development and settlement move forward, the size of this
staff will increase.

The ranking MEA official in System B, Left Bank is the Resident
Project Manager (RPM), a Grade 2 officer with 15 years of experience (See
Table 19). He is assisted by Deputy Resident Project Managers in various
functional fields; in System B there are three for General, Agriculture,
Water Management and a fourth, a Deputy Manager with the Employment
Investment and Enterprise Development (EIED) Division of MASL.



TABLE 19
MASL MONTHLY SALARY SCALZES, PRESENT AND PROPOSED2/

Proposed (Rs.)
Starting  Annual
(base/mo.) Increases3/

Grade New Code Present Scales (Rs.)
Starting Annual Ending

Increases

Special 1 Al

Special 2 A2

Special 3 A3

Grade 1 Ad 4000 5x100 4500

Grade 2 AS 3900 5x100 4400

Grade 3 Ab 3600 5x100 4100

Grade 4 A7 3300 4x75, 3300
2x100

Grade 5 A8 3000 8x75 3600

Grade 6 A9 2750 8x75 3350

Grade 7 Al0 2400 8x75 3000

Grade 8A All 2100 14x50 2800

4500
4400

4300

4200
4000
3700

3400
3100
2850
2400
2150

2/ Proposed salaries are the ones that are currently used.

3/ The first number represents the number of years and the second the annual

—
increment,

6x150,
12x200
6x150,
6x175,
6x200
4x125,
10x150,
4x175
6x125,
12x150
6x125,
12x140
4x100,
6x125,
8x135
8x100,
10x125
12x100,
6x125
8x90,
10x100
8x80,
10x100
10x75,
8x90

Ending
7800
7550

7000

6750
6430
5930

5450
5050
4570
4040
3620

Thus 6x15 means that the officer will receive an annual increment of Rs.150
for six years.
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TABLE 20
COMPARISON OF THE NEW AND OLD CODES AND SALARY SCALES

Grade New Code Present Scales (Rs.) Proposed (Rs.)

Starting Annual Ending Starting Annual
Increases (base/mo.) Increases3/

Grade 8B Bl 2000 13x50 2650 2000 6x60,
12x75
Grade 9 B2 1500 10x50 2000 1540 6x60,
12x75
Grade 10 B3 1200 10x50 1700 1240 5x50,
7x60,
6x70
Grade 11 B4 1025 6x25, 1295 1040 6x50,
4x30 12x60
BS 940 6x25, 1210 975 6x50,
4x30 ' 12x60
Grade 12A B6 890 16x20 1210 930 8x40,
10x50
Grade 12B B7 875 6x25, 1145 500 8x40,
4x30 10x45
Grade 13 Cl 760 10x20, 1C10 785 10x40,
2x25 8x45
Grade 14 C2 720 8x15, 320 740 8x35,
4x20 10x40
C3 675 2x15 705 700 10x30,
8x35
Grade 15 C4 645 12x15 825 670 4x25,
8x30,
6x35
Grade 16 CS 610 10x10, 740 625 4x20,
2x15, 10x30,
4x35

SOURCE, Table 19 and 20: Office of Project Coordinator, System B, MEA, Colombo

The RPM also supervises directly the Block Managers and under them the
Unit Managers who are posted throughout the System.

i. Administration.

For project purposes, three staff lines are of particular
concern: Adminstration, Agriculture and Water Managament. (See Table 21)
In the Administration line, the RPM has several officers attached
directly to his office at the System headquarters including a Project
Administrative Officer, a Project Accountant, a Public Relations Officer,
and a Project Control Officer. This office also has a support staff of
approximately 60 including steno-typists, clerks and drivers.

At the Block level, the Block Manager, a Grade 4, 5, or 6
officer with up to twenty years of experience, has an Administrative
Assistant attached to his office to assist him in his duties. He also
serves as the administration's link with several officers in functional
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lines including the Block Irrigation Engineer, the Agriculture Officer, a
Marketing Assistant, a Community Development Officer and a Lands

Officer. His responsibility is to insure that the programs in the
various functional fields are undertaken on schedule and that no major
problems arise. As such he functions as a type of field general. His
contact with the functional line staff is more frequent than the latter's
is with their functional superiors.

This can create problems for the functional staff,
particularly for those like the Block Irrigation Engineer who depends on
close contact with his technical supervisor to do his job right, as it
places two persons in authority over them opening the way for
administrative inefficiency and poor morale. The Block Manager also has a
support staff of clerks, typists and peons.

At the Unit level a Unit Manager, a Grade 9/10/11 officer
with up to thirty years of experience, is posted. His staff includes one
Field Assistant and a Water Issue Laborer.

On the Administration side, Table 21 indicates a full
complement of staff with few vacancies in sanctioned posts. One
department that is weaker than the others at present is the Lands Office
which is lacking two Land officers and one Survevor.

ii., Agriculture

In Agriculture at the RPM level there is a DRPM
(Agriculture), a Grade 4/5 officer with a B.Sc. in Agriculture and 10
years of experience. The current DRPM in System B has been seconded from
the Department of Agriculture. He supervises four Subject Matter
Specialists, Grade 6/7 officers and graduates in agriculture with
specialties in such fields as horticulture, paddy and crop disease.
These positions require two to three years of experience. At the Block
level in the Agriculture line there is posted a Block Agriculture
Officer, a Grade 7/8(A) officer who is either a fresh graduate in
agriculture or a diploma holder in agriculture with two years of
experience. At the Unit level a Field Assistant, a Grade 12(a) officer,
is posted. This position requires completion of the O level examination
and a one year practical farm school certificate. Some older Field



TABLE 21
STAFF AT RPM LEVEL AND BELOW4/

Position Grade Salary Positions
(Base/Mo. ) Sanctioned ~ Filled = Vacant
Resident Project
Manager 3 3700 1 1
Deputy Resident
Project Manager 5 3100 1 1
(General)
Project Admin.
Officer 7 2400 1 1
Project Accountants 7 2400 1 1
" 8A 2150 2 2
Public Relations
Officer 9 1540 2 2
Project Control
Officer 10 1240 2 2
Community Develop-
ment Officer 8A 2150 1 1
" 10 1240 1 1
Training Officers 8A 2150 2 1 1
Marketing Officer 8A 2150 1 1
Senior Land Officer 6 2850 1 1
Land Officers 8A 2150 3 1 2
Surveyors 8A 2150 2 1 1
Sports Officer 9 1540 2 1 1
Transport Officer 8A 2150 1 1

5Zfihis table focuses on staff in the administration, agriculture and water
management lines.

TABLE 21 (CONTINUED)

Position Grade Salary Positions

(Base/Mo.) Sanctioned Filled Vacant
Nurses (1 M, 1 F) on contract 2000 1 1

1200 1 1
Medical Attendant 625 1 1
Block Manager 4 3400 6 6
Agriculture Officer 8A 2150 6 6
Irrigation Engineer B8A 2150 6 6
Communi ty Develop-
ment Officer 10 1240 6 6
Lands Officer 8A 2150 6 6
Unit Manager 10 1240 7 7
11 1040 46 46 v

Field Assistants 12A 930 53 43 10
Water Issue \
Laborers 15 670 . 36 17 19



TABLE 21 (CONTINUED)

Position Grade Salary Positions
(Base/Mo. ) Sanctioned Filled  Vacant
DRPM
(Agriculture) 6 2850 1 1
(seconded from DOA)
Subject Matter
Specialists 8A 2150 4 4
Agriculture Officer (see under Block Manger above)
Field Assistants (see under Unit Manager above)
DRPM
(Water Management) 4 3400 1 1
Senior Engineers
Operations 7 2400 1 1
Maintenance 7 2400 1 1
Draftsman 7 2400 1 1
" 11B 975 11 8 3
Junior Engineers
Main Canal 8A 2150 5 1 4
Workshop 8A 2150 2 2
Flow Monitoring 8A 2150 1 1
Engineering
Assistants 10 1240 15 14 1
Mid-level
Technical Officers 1lA 1040 16 16
" 11B 975 7 7
" (casual) Rs. 30/day 7 9
Water Issue Laborers (see under Unit Manager above)
Support Staft for RPM area
Stenographers
Sinhala 12B 900 7 5 2
English 12B 900 2 2
Typists
Sinhala 13 785 12 10 2
English 13 785 2 2
Clerks 13 785 62 58 4
Drivers 13 785 53 53
" 14A 740 1 1
Peons 15 670 12 12
on casual basis Rs. 21/day 8 8

SOURCE: Oftice ot Project Coordinator, System B, MEA, Colombo

Assistants have less qualifications but more years of experience.
According to Table 21, the Field Assistant is presently the weakest post
in the Agriculture line with 10 vacancies in 53 sanctioned posts, a 20

percent vacancy rate,

iii. Water Management

The other positions are well staffed.

The DRPM (Water Management), a Grade 4 officer, is



required to hold a B.Sc. in Engineering or have full membership in a
professional engineering association such a$ the Civil Engineers, U.K. or
the Sri Lanka Institute of Engineers. In addition, 10 years of
experience are required in such fields as irrigation and construction.
Under the DRPM (WM) in System B are two Senior Engineers, one for
maintenance and one for operations. These Grade 4/5/6 positions are
required to be filled by professionally qualified engineers with a three
to four years of experience. An exception is being made in System B with
the position of Senior Engineer, Maintenance. It is to be filled by a
candidate who holds only a two year Civil Engineering Diploma but who
also has 20 years of experience. When System B is fully staffed, there
will also need to be a Senior Engineer for flow monitoring; at present
the post is filled by a Junior Engineer who reports to the Senior
Engineer (Operations).

The next step below are Junior Engineers, Grade 6/7
positions, filled by young graduate engineers with little experience. In
System B there are one for main canal work (civil), two for the workshop
(mechanical) and one for flow monitoring (civil). Further down are
Engineering Assistants (EAs), a Grade 10 post, who hold diplomas in
engineering. They are recruited directly and given some field or
on-the-job training. EAs are found at the RPM and Block levels. In
System B three are working as mechanics at the RPM workshop; the ones in
the field at the Block level do civil works on canals. Assisting EAs are
two or three Mid-Level Technical and Technical Officers who are in Grades
11 and 12(A). Their educational qualifications are completion of the O
level exam in mathematics and physics. Their principal function is to
supervise construction laborers.

At the Block Level is the Block Irrigation Engineer, a
Grade 6 officer with a graduate qualification and one to two years of
experience. At the Unit level are water issue laborers, Grade 14/15
staff with two years of water distribution experience. According to
Table 21, the water issue laborer position is weakly staffed; out of 36
sanctioned posts, 19 (over 50 percent) are vacant. The other weakness in
the Water Management line is only one Junior Engineer posted at the main
canal level out of five sanctioned posts, an 80 percent vacancy rate.

Under the project, in order to strengthen irrigation
system management at the the D canal and F channel levels and to promote
greater farmer participation in water management, a cadre of staff will
be added to supplement the activities that are presently undertaken by
the DPRM (WM)'s office. This staff will consist of an Assistant DPRM
(WM) who will be assisted by and supervise an Administrative and Training
Irrigation Community Organizer (ATICO). The ATICO, in turn, will oversee
the work of Supervisor Irrigation Community Organizers (SICO), posted at
the Block level, who, in turn, will supervise the Irrigation Community
Organizers (IC0) placed at Unit level. They will be hired by MEA on a
temporary or casual basis and as such they will be subject to the same
terms and conditions of other MEA staff. If the cadre proves successful
MEA can decide to institutionalize it at a later date but if subsequent
developments call for the staff to be dismantled then that can be
facilitated by the present hiring arrangement. (For further details see
Water Management section of the Technical Analysis.)



b. Conditions of Service

There are three categories of staff working for MEA. One is
government staff who are seconded to MASL from their government
departments. These are staff from one of the government services
regulated by the Public Service Commission such as the Ceylon
Administrative Service, the General Clerical Service, the Accountants
Service and the Schroffs (cashiers) Services. Staff with these services
can be transferred from department to another and pensionable retirement
is possible after 10 years of service. If staff are seconded outside a
government department to the other broad category of government service
with a government corporation, statutory board, or authority (i.e. MASLS
they keep their government grade but receive an allowance of one third of
their salary additional to their salary, paid in full by the government
body for which they work. (See Table 22)

4. Other GSL Agencies

Other GSL agencies which will play a role in MARD include the
Department of Agriculture (DOA). With MEA funds, DOA is supplying staff
to administer the research station at Aralaganwila which will be the site
for direct and applied research activities under MARD.

A role is planned for the Agrarian Research and Training Institute
(ARTI) under the Agricultural Support Services component of the MARD
project. In 1979 two long term consultants, supported by USAID, were
assigned to ARTI to help set up the institute's Food Policy and Marketing
Division. This division which collects price information and evolves
food policy and marketing strategies is headed by a Director who
supervises a staff of ten Research Officers. These officers are divided
up according to commodities for which they collect price data in both
retail and wholesale markets. Based on this information, gathered in the
field by Statistical Officers and Statistical Assistants, ARTI publishes
this information on a weekly and monthly basis. Currently Mahaweli is
outside the areas where information is collected but ARTI is stated to
hire soon five new Statistical Assistants one of whom is to go to System
H.

While ARTI has a good collection capacity, its market analysis
capability is more limited. It also has a marked academic orientation
which limits its usefulness for the applied, action oriented approach
called for by the project. Nonetheless, it makes sense to build on what
is already in place and its collection capacity for domestic commodity
prices as well as its computer capability makes this division of ARTI an
appropriate vehicle to include in project activities.
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TABLE 22
TERMS FOR CERTAIN CONDITIONS OF SERVICE

Item Terms
1. Cost of Living Allowance Rs. 500 per month for officers whose
monthly base salary is Rs. 3,100 or above
(i.e Grade 6 and above); Rs. 375 - 500 for
more lower grade officers down to lowest
level support staff; also higher for
married staff
- 2, Overtime Figured on hourly basis and dependent on
salary according to formula: salary divided
by 240 gives one's hourly rate; all grades
eligible for overtime

3. Holiday Pay Salary divided by 20 = per day pay
4. Housing Free for all staff
5. Travel Vehicles provided with driver for all

senior staff (i.e. DRPMs, BMs); motorcycles
are provided to Unit Managers, Agriculture
Officers, Block Irrigation Engineers which
they can purchase at a subsidized rate (30
percent)

6. Per Diem Over six hours, half a day's per diem,
12-24 hours is a full day's per diem, over
24 hours is a full day's plus 25 percent
for every 24 hour period. The rates are
Rs. 90/day for officers whose base pay is
Rs. 2700/ and above, then Rs. 70/day, Rs
60/ day down to Rs. 50/day depending on
one's salary.

7. Providential Fund This fund, available upon retirement, is
contributed to by the employee monthly at
15 percent of the base salary and
supplemented by a government contribution
of 20 percent of base salary monthly.

SOURCE: Office of Project Coordinator, System B, MEA, Colombo

For international marketing and price information the choice is not
clear and needs to be further refined in subsequent investigations. The
Employment Investment and Enterprise Development Division of MASL and the
Export Development Board would both be possibilities to explore as means
to gain the information needed by the project. Other USAID assistance is
being considered to strengthen these institutions and planning for MARD
project activities should be undertaken in coordination with these other
efforts.

S. Training Facilities

a. MEA's Training Capacity in System B

Presently MEA has a Training Officer posted at the RPM's office
in System B whose responsibilities include the training needs of staff
and residents throughout the system. There is a Development Center
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already established in Zone 2 which is intended to have a multi-purpose
training emphasis eventually but, as it is in an early stage of develop-
ment, its training capacity is presently quite limited. It has no
resident facilities yet, for instance, so onlv day training can be under-
taken at the present time. MEA also arranges for specialized training
for its staff at training facilities of other government departments or
outside organizations. Presently, for example, CH2M Hill is providing
training in O6M in System B through a technical assistance contract.

Therefore, MEA's overall training capacity in System B is
presently quite limited though there are plans to increase its capability
in this area. Though a final decision has yet to be taken, MASL is
considering and is reportedly close to agreeing to a CIDA proposal to
fund a Regional Development Center in System B. The focus of this center
will be training in agricultural production, processing and marketing for
new as well as in-service candidates. It will be a year or two before
this center becomes operational, however, but when it does it would be an
appropriate training site for MARD project participants, particularly the
Field Assistant cadre.

b. Other Training Institutions

The Agrarian Research and Training Institute (ARTI) (mentioned
above) is an appropriate institution to undertake training of the ICO
cadre because of its considerable experience in this area. Beginning in
1981, ARTI played an active role in the formation of 300 F channel farmer
groups in Gal Oya Left Bank, a similar undertaking to that proposed under
MARD. Yet, because of its commitments under the USAID-funded Irrigation
Systems Management project, its capacity to undertake additional training
may well be limited.

ARTI has indicated its willingness to train ICOs but not to
manage them. It is possible that ARTI could recruit old ICOs to fill out
its training staff. Even so further investigations would be in order to
determine ARTI's capacity to train the ICOs proposed under MARD.

Other possible training institutions for the I(Ds, particularly
the ATICO and the SICOs, include the Project for Advanced Settlement
Expertise (PASE) and the Sri Lanka Institute of Development
Administration (SLIDA). PASE, a United Nations Development Fund project
in the Ministry of Lands and Land Development, specializes in training
and research on settlement systems. It has undertaken several training
programs for project managers and is staffed by a sociologist and
consultants specializing in management, agricultural economics and
geography. SLIDA, an arm of the Ministry of Public Administration,
teaches courses in public administration and management. As a training
site for the ISM project SLIDA has gained some experience with irrigation
but formerly it lacked the necessary background in irrigated
agriculture. Further investigations should be undertaken to determine
whether or not SLIDA would be an appropriate place to undertake training
for MARD.
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ANNEX "'E"

SOCIAL SOUNDNESS ANALYSIS FOR MARD

A. Introduction

The primary purposes of this social analysis are to examine whether
this project is socially feasible and to identify socio-economic problems
which which the project may have to deal. The discussion will
incorporate several issues identified at the PID stage, namely a project
gender analysis, projections of eventual ethnic ratios among project
beneficiaries, and the impact of the security situation on project
implementation.

The analysis is organized as follows. First is a description of the
project area and the project beneficiaries, including some
characteristics of the population living in the project area before
construction began, those who have already been settled in System B, and
the eventual total settler population with which the project will work.
This section will incorporate a discussion of ethnic ratios, including
both the specific commitments and policies of the GSL and the
implications for ethnic ratios in the project area.

Another section will focus on the project itself, including the
socio-economic rationale for the project and the major project
components, and an identification of some social factors which could
faciliatate and hinder implementation of project components, and the
likely impact on project beneficiaries. This section will include a
gender anulysis, as well as a brief discussion of the security
implications. The final section will be a brief conclusion essentially
affirming that the project is socially sound.

B. Socio-economic Description of the Project Area

1. Geographic Description of the System B

a. Location

The downstream irrigation development area known as System B is

a contiguous land area located in the eastern part of the Dr¥ Zone of Sri
nka The area lies within the administrative district of Polonnaruwa

in the North Central Province and in Batticaloa and Ampara Districts in
the Eastern Province.

System B lies north and north-east of the Maduru Oya reserveir,
the first major headworks completed under the Accelerated Mahaweli
Project (AMP) in July 1983. It will be bounded on the north by the
planned System A, in the south by System C (now under development and
about half-settled), in the west by the flood plains of the Mahaweli



River. On the east side, when the whole system is complete, System B
will extend up to two to three kilometers from the east coast along the
Indian Ocean.

b. Transportation and Communications

System B is crossed from west to east by the
Polonnaruwa-Batticaloa main highway (A 11) and the railway which run
close to one another. A new town has been constructed along the road
and railway line at Welikanda at the western end of Zone 4A. On the
eastern side on the railway line is the town of Punana.

Regular rail service is provided in the area and the Ceylon
Tranportation Board (CTB) and private bus services are available on the
main highway. Bus services are also beginning to service the skeletal
road system in some of the newly settled areas of System B (Zones 1 § 5),
but service is infrequent.

Welikanda is planned to be the System B center, located 240 km
from Colombo. At the present time System B is headquartered at
Aralaganwila town where the Resident Project Manager's (RPM) office is
located. This is presently a small, not-at-all-compact town, with shops,
government offices, an agricultural research station, a hospital, and a
pola (periodical market). Moving the RPM's office is moved to Welikanda,
as scheduled in 1988, may remove some basis for growth, but Aralaganwila
will still be the main service center for settlers in the southern part
of the system.

The airstrip at Hingurakgoda near Polonnaruwa has been improved
and an airstrip at Welikanda is planned. A new ADB-financed highway
connecting Mahiyangana via Girandurukotte and Dehiattakandiya to
Manampitiya and Welikanda will provide a more direct route to Colombo
through Kandy.

2. Characteristics of the Project Population

The target group for the MARD project consists of the farm settler
families on the Left Bank of System B. This includes both the prior
residents of the area that is now System B who are resettled and the new
settlers from outside the project area.

A baseline survey was done in 1980 prior to the beginning of
construction under the Mahaweli Basin Development projects, Phase I § II.
ﬁzasellne Study, System B Maduru Oya Project Area, Accelerated Mahaweli

velop. ment Programme, 1980.) That survey provides fairly detailed
information on a sample of four hundred households on the planned Left
and Right Bank of System B. However, it would be misleading to use that
survey now as portraying the characteristics of the target group of this
project. A large portion of the beneficiaries and project participants
will be settlers from outside the system who were not represented in the
survey and who can be expected to have some substantially different
characteristics. Some such families have subequently been settled in the
system; many more have not yet been moved or even selected.




Because settlers will continue to be moved into the project area for
at least three more years, it will still be some time before the full
project population can be adequately described. This will pose some
problem for gathering baseline data for the project. Such data can be
gathered now for the zones which are already largely settled, but it is
too early to gather the data for zones where settlement is still underway.

a. Prior Residents of the System B Area

The total population of System B was estimated to be 39,912 in
1980, of whom 62.5 percent were in Polonnaruwa District, 37.3 percent
were in Batticaloa District and 0.2 percent were in Amparai District.
This population consisted of '"old" or purana villages inhabitated by the
original settlers; 'new' villages of recent origin (the late 1970s) and
often inhabitated by encroachers from different parts of the country; and
relatively new settlers settled under colonization schemes.

In Zone 4A the present population is estimated to be 1,100, or
230 families concentrated in the settlement of Kadawatamadu. When
settlement is completed the population of Zone 4A will be an estimated
21,151 persons (6,439 families). The people now living there are not in
old settlements, but have moved in over the past several decades.

The 1980 baseline survey found the average household size in
System B to be 5.2 persons. The population growth rate was somewhat
higher than the national average, and infant mortality rates were high.
A large portion of the residents of the area had come from other parts of
the island.

In the 1980 survey sample, 22 percent were illiterate and only
26 percent of school age children were attending school. Thus, the
educational level of prior residents may be notably lower than for
settlers coming from other parts of the island where the educational
system is better developed than it was in this area. Female children had
a somewhat lower rate of school attendance than males (16% vs. 25% for
those in the 15 to 17 year age group). The literacy levels in the
villages were considerably lower than in the Pimburettewa colonization

scheme.

Among the prior residents of the area, agriculture was the most
important economic activity. Traditionally it consisted of irrigated
paddy cultivation in the lowlands, homestead gardening and chena
cultivation (shifting, slash and burn) on unirrigated lands and in
forests. Irrigation was done from some small tanks and from the
Pimburettewa Reservoir 1in an earlier irrigation resettlement scheme
serving 1500 families. Among settlers, crops grown formerly on chena are
often grown on homesteads for domestic consumption.

Most of the land in the project area was state land, but much
of it not was not fit for economic production without further
development. In the 1980 survey, two thirds of the household in the new
villages were landless compared to 58 percent in the old villages and
only 24 percent in the colonization scheme. Many of the sample



respondents were ''encroachers', having no legal claim to the land on
which they lived.

According to the base-line survey, nearly eight out of every
ten households derived income from agriculture; the proportion was higher
in the existing colonization scheme and considerably lower in purana and
new villages. The proportion of incomes deriving from paddy cultivation
was substantially higher in the irrigation/colonization schemes (87%) and
the purana villages (78%) than in the new villages (45%). Casual labor
was found to be the next major source of income.

Livestock farming and grazing on open land were also important
in the area prior to construction of the irrigation system. Cattle and
buffaloes were raised for milk, meat and draught purposes. They were
often grazed in the ''villus,'(marshes) '"damanas,'" (dry scrubland) and
other suitable grazing lands on the edges of flooded areas and the small
tanks. Livestock were also raised on three government farms in an
adjacent to System B, located at Trikonamadu, Dandakadu and Welikanda.
Industrial development in the area was negligible.

The average gross income per farm in 1980 was approximately Rs.
11,800 in the colonization scheme compared to Rs. 7,070 and Rs. 7,500 in
the purana and new villages, respectively. Nearly 50 percent of the
sample households received a gross income of less than Rs. 500 per month
and of these a little over one third received less than Rs. 250 a
month. Income levels were found to be generally higher in the
irrigation/colonization scheme than in the other areas. There was also a
higher and level rate of indebtedness among the colonization scheme
settlers, who would have been using more modern agricultural inputs.
Mortgaging was not common and was reported by only two percent of the
households in the colonization scheme.

In addition to the majority of household heads engaged in
agricultural activity, about 10% were public servants and another 22%
engaged in business, trade or in skilled labor, such as carpentry. Some
of these people also worked in agriculture, but as a sideline from which
they derived little income. Finally, 4% were permamently employed as
non-agricultural laborers.

A two-stage socio-economc survey done by the Planning and
Monitoring Unit of MASL reports on the economic activities of the small
existing population (230 families) in Zone 4A, a focus of special
activity in this project. (See Appendix 1, Development of Zone 4A of
System B, Left Bank: Project Implementation Plan. April 1986.)

Housing conditions in System B were generally poor. Most of
the houses were of traditional construction with mud walls and thatched
roofs. Housing is deemed an important need by MASL and assistance (poles
and roof tiles) are given to both new settlers and resettled prior
residents settlers.

A older government hospital and dispensary are located in
Manampitya, just on the western edge of System B, and new hospitals have
been constructed by MASL in Aralaganwila and Welikanda. For more
involved services, most would go to the district hospital at Polonnaruwa,
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requiring some travel time. Malaria is a leading health problem in the
area (which has apparently increased in the past year), and snake bites
are not uncommon.

b, Types of Settlers

Under the Accelerated Mahaweli Program (AMP), 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 Mahawell areas.

Prior residents vary considerably in economic status, Some
having controlled some land or having other assets, others having 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 tfrom their homes. Though moving to the
Mahaweli settlement places them in a setting quite different from their
prior home, it is a location they have chosen from options available to
them. Because of the compensation they received for their lost property,
some of the evacuees 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 in seeking to benefit the
selectee settlers who have very limited resources. Therefore, innovative
approaches to raising farm incomes and living 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 see a chance
to improve 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 few strong 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. Though they may be from different
villages in an electorate, there are often prior acquaintances or even
relatives among their fellow settlers.



C. 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 (MFA) which will
influence much of the their lives in the coming months and years. This
orientation meeting is particularly 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.

d.  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 then 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. In 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
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) in a very vulnerable position, with
insufficient resources to invest in agricultural 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. This threatens their ability to become economically viable farmers
and can even result in their becoming tenants on the land they have been
allotted.



e. 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 permit with the understanding that the settler will develop his land
systematically and reside on the land. Once these conditions have been
met (and not before three years), the settler can become eligible for

rant which enables him to use the land in various wdys. The intent of
he Taw is to keep the settler on his land but provision is made, under

certa1n 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
in which 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 daughters. 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
notunusual 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, if a 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 designated for further study, discussion, and policy review
under this project.



f. Ethnic/Minority Distribution

Under the Accelrated 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 in
areas 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 is beginning to reach into the furthest
downstream areas, which have predominantly Tamil speaking populations,
the settlement of ethnic minorities is just beginning. While the data
indicates that with Systems B, A and D completed, the targetted ratio can
be achieved, it will not be known for many years whether the ratio
actually is achieved.

In the Mahaweli irrigation systems settled prior to Svstem B,
few Tamils and Muslims were settled. In the large System H, only 369 ot
a total of approximately 23,600 allotments went to minority settler
families (3.7%). A large portion of System H sectlers were prior
residents, virtually all Sinhala, who had first preterence tor
allotments; there were relatively few electorate selectees. And in
System C, where settlement is about half completed, cnly 1389 of
approxmately 12,000 settlers (11%) in mid-1986 were minorities. System B
is the first system where there is expected to be a large percentage of
minority settlers, in part because of the number of existing Tamil and
Muslim residents who must first be resettled.

Ethnic 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 in which 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 in Polonnaruwa District,
except 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.
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There are no definitive projections on the ethnic ratios which
will 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 Project Paper.) 1In .
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 consist of a strong Tamil-speaking majority (ethnic Tamils 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 balance in Mahaweli settlements, that involve System B.
These were nublished in widely distributed policy papers which were a
part of the negotiations for a settlement of the ethnic conflict and the
discussions about establishing a svstem of Provincial Councils. (Refs:
"'Statement of His Excellencv the President J. R. Jayawardane to the
Political Parties Conference on Januarv 25, 1986" and "Proposals sent to
the Government of India by the Government of Sri1 Lanka based on
discussions with the Indian delegation led by Hon. P. Chidambaram,
Minister of State, July 9, 1986.'")

The principles to which the GSL is now 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 northern
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 25,979 allotments in all Mahaweli
systems; these include 12,787 for Sri Lankan Tamils, 7509 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 Tamil-speaking settlers. (Comment:
This entitlement must be met from System B; the only Mahaweli
areas in Batticaloa District are the Right Bank and a large
portion of Zone 4A on the Left Bank.)
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With these specific targets for the Batticaloa parts of
System B, and given the recent foreign doaor commitment to funding
construction of the Right Bank, it is realistic to expect that System B
as a whole will be able to make its plarned contribution to the minority
entitlements for the Mahaweli. Between the parts of Zone 4A in
Batticaloa District (approximately 3500 allotments) and the whole of the
Right Bank (approximately 14,000 allotments), there will be approximately
17,500 allotments, of which 14,051 (80%) will be for Tamil-speaking
families. (Note: Because of the redesign work planned for Zone 4A and
other land use decisions still to be made there, the division of land
allotments between the Batticaloa and Polonnarua parts of Zone 4A is only
a rough estimate; there is also a probability that the number of
allotments in zone 4A, will change due to the proposed increase in
homestead allotment size.)

Since the GSL commictment to minority settlement focuses
primarilv on the parts of System B in Batticaloa District with a
predominantly Tamil-speaking existing population, estimates are not as
-irm for the eventual minority proportions on the Left Bank or the parts
which fall in Polonnaruwa District. I[n the table on rthe following page,
data on the settlement by ethnic groups up to the end of 1986 is
presented. As sectlement has progressed from the upstream (southern) end
ot the Left Bank toward the areas neat or north of the railroad, it has
already zotten into the areas where chere is 1 larger existing minoricy
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 5.

Remaining settlement on the Left Bank will be focused on
lones 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-speoking 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 is a
consequence of the well established practice of giving priority to
resettling existing residents and the commitment 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 is the uncertainty about the number of Tamil-speaking
allotments for Batticaloa District which will ~~t in Zone 4A, which could
be as few as 2200 or as much as 4000, the balance being in the Right Bank.
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Regarding the larger questicn extending beyond the System B
project area, it is much more difficult to predict when and if the full
minority entitlement of allotments can be 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 in Trincomalee District. Though there is a
strong possibility of constructing System A with Soviet funding, there is
no known donor interest in System D. In any case, construction of all
remaining settlements will not be completed for a number of years.

g. The "Second Generation'' Problem

In Sri Lankan settlement schemes (which have a 40 year history)
there is a perennial ''second generation problem'". That is, minimal
sufficient land is distributed 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, how will the children who do not
inherit land support themselves? One option is that 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 help develop the non-farm dimensions of the
system economy to provide emplovment for the second generation; this
effort will be assisted under the #SAID REDS ‘Rural Enterprise
Development Sector) project planned to be signed in 1988. Relatively
little has been done to date, however,

In System B, the second generation problem may not become as serious
as quickly as was the case in System 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.

C. Project Social Feasibility

This part of the analysis will be primarily concerned with the
social and cultural feasibility of the project. The underlying questions
are, will the different project participants adopt the behaviors required
for the project to function as planned? Are there any behaviors implied
in the project design which are unrealistic? And, are there any
precautions the project can take to assure that the purpose is achieved
and that intended beneficiaries actually realize intended benefits?

Different sections will deal with the social usefulness or rationale
for the project, settler and organizational resources and constraints in
implementing the project, examination of behaviors expected of
participants, the project gender analysis, and project feasibility from a
security viewpoint.
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ZONE/BLOCK

Wi jayabapur
Dammina

ZONE 5

Ellewewa

Dimbulagala

ZONE 2

Sevampitiya
Senapura

ZONE 3:

ZONE 4A:

TOTALS

SETTLEMENT OF FAMILIES IN MAHAWELI SYSTEM B

BY ZONE/BLOCK AND ETHNIC GROUP
December 1987

4162

5056

TOTAL
FAMILIES
SETTLED

1597

1308

1989

2197

1836

993

1597
(100%)

1305
(99.8%)

1985
(99.8%)

1901
(86.5%)

1337
(72.8%)

514
(51.8%)

TAMIL

281
(12.8%)

387
(21.1%)

66
(6.6%)

MUSLIM

(0.2%)

15
(0.7%)

112
(6.1%)

413
(41.6%)

544
(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,

**There is a minor unresolved inconsistency between the data on

planned allotments and families already settled in Zone 5, possibly
because of recent adjustments in the zone boundary for
administrative purposes.
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1. Project rationale

This project is a direct attempt to address some very real and
serious problems of the intended project beneficiaries. The GSL and
foreign donors (in this case, particularly USAID) have put considerable
resources into building a large irrigation system into a wilderness and
frontier area. This irrigation system becomes the economic basis for
settling many more people in the area than it could otherwise support.
The system offers the infrastructure for productive and potentially
profitable agriculture.

The fairly extensive experience of Sri Lanka with resettlement
schemes (mostly made possible by new irrigation schemes) is based on a
socially and politically popular ideal, namely the distribution of public
lands to landless and poor people. Those who choose to settle in the
Mahawell settlerments can be compared with the pioneers during the
Westward movement in the United States during the 1800s. They pull up
their stakes and choose to clear and live in a wilderness, in what will
remain for some vears a difficult and unhealthy environment, where few of
the amenitles found in other parts of the island are available. In
general, these hardships are taken on because of the opportunity to
acquire some land (which has a very high value in Sri Lankan society) and
to substantially improve their economic situation.

Though a small portion of evacuee families and prior residents are
relatively well off in rural Sri Lankan terms, a large portion of the
settlers are chosen precisely because they are poor and landless and have
tew resources. They are given access to a potentially valuable and
productive resource, irrigated land. However, many start with some
serious obstacles to becoming viable farmers:

--Though it requires the use of some expensive inputs to farm small
amounts of land productively and profitably, many do not have the
economic resources to use those inputs.

--The economics of producing rice, the crop that is most well known
for irrigated farming, are now fairly unfavorable; there is serious
question of whether a small family can be supported by the
double-cropping of rice.

--The soils and drainage conditions of System B are unusual and
varied. Not only are many settlers unfamiliar with farming under
these conditions, it is not yet clear to the experts which cropping
options will make best (i.e., most profitable) use of those varied
conditions.

--Apart from the special conditions of System B, many farmers will
be farming their own fields for the first time,
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In summary, in spite of the considerable potential in their new
situation, and in spite of the great effort most settlers are willing to
put in to it, many face the risk of not being able to arise above
subsistence farming. That is, many face the risk of barely being able to
support their families. At the extreme, some may have little choice but
to mortgage out or lease out their land (albeit illegally), possibly
becoming tenants or laborers on land that had been allotted to them.

This project evolved from asking and answering the question, what
would be necessary to build the incomes of new farm settlers as quickly
as possible and to minimize the risk of their being limited to something
less than subsistence farming? Each project component implies a part of
the answer to this question.

The Agricultural Technology component grows out of the perception
that identifying the most profitable cropping combinations and
technologies is one key to raising farmers incomes above a subsistence
level, Because of the need to raise incomes fairly quickly, the focus is
on fast-turnaround experimentation, rather than basic research; the
project will attempt to identify or modify technologies already available
in Sri Lanka or other countries, test them, and continually communicate
results to farmers. Because the focus is more on raising incomes than
production, a farm management approach will be used, keeping detailed
cost and return records for a sample of farm households to be able to
compare incomes effects of alternative crops and technologies. Because
applicable technologies are needed soon, a farming systems approach will
be used doing much of the testing on farmers fields under the most
realistic conditions possible, building in a responsiveness to the time,
labor, and other economic and cultural constraints of the farmer.
Recognizing the need to fully exploit the land and human resources of the
household, the component will give assistance to developing viable
cropping patterns for both the irrigated field and the homestead plot,
of ten worked by women and children.

The Water Management/Farmer Organization component grows out of the
perception that the most important thing which can be done to raise
settler incomes is to assure a reliable supply of water for each farm at
the time needed by the farmer. This in turn implies establishing the
most effective overall system management as possible, effective and fair
means of distributing water among farmers at the lower end of the system,
and a system through which farmers and system managers regularly
communicate their needs, plans, and problems to each other. Because of
considerable experience in Sri Lanka and elsewhere with the impact that a
strong system of farmer organization can make on the last two factors,
the project will focus considerable efforts on establishing and
maintaining such a system of farmer organizations.

The Agricultural Supportive Services component grows out of the
expectation that cropping systems may be introduced for which existing
support systems for input supply or marketing are not immediately
adequate to justify settlers taking a risk with them. This component
would find ways to augment such services on a temporary basis for new
crops and help bring in private sector support as quickly as possible.
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The Farm Investment Program is an attempt to assure that new settlers (in
Zone 4A) will have sutficient access to capital to enable them to be able
to adopt new crops and that a responsive credit system develops which
supports cropping alternatives which are profitable to the farmer.

2. Social Resources and Constraints

The overall project has several fundamental advantages and
constraints which are of an organizational and social psychological
nature,

The first set relate to the Mahaweli Economic Agency and the
Mahaweli Authority as a whole which guides the settlement process and is
a major factor in the lives of new settlers for a number of years. On
the positive side, compared with many government agencies, the Mahaweli
complex of agencies are effective and dynamic and oriented to getting
things done. They are experimental in outlook, and the leadership at
many different levels is ready to acknowledge when there are problems and
to try different approaches to deal with them. Especially while the
process of settlement is underway, there is a substantial amount of
authority delegated to the bottom level of the organization, i.e., the
young unit managers who are given any needed support from the block and
system level, making the organization fairly responsive to settler needs
during that process.

On the constraint side, there is a high enough ratio of lower level
Mahaweli staff to settler families that it is easy for a high degree of
dependency of settlers on the agency to set in. There is a degree of
bureaucratization of settler life. And particularly, the bureaucratic
requirements of unit officials (e.g., a large number of regular and
overlapping reports which must be submitted) and the continuing authority
role of the unit manager can be inconsistent with playing some of the
longer term development roles expected of him.

A second set of tesources and constraints relates to the education
and skills settlers bring with them. On the positive side, the literacy
level among both male and female settlers will be relatively high
compared to similar resettlement schemes in other countries, simply
because of the high national rural literacy rate of 85%. A large portion
of settlers will be able to communicate in writing. At the same time,
there will be a high cnough percent of non-literates that literacy cannot
be assumed. Though literacy rates are usually fairly high among
selectees, the literacy rate among prior residents of the System B area
is considerably lower than the national average. Also, it is possible
that the literacy rates of selectees, particularly in Zone 4A, will be
somewhat lower than it is to date; because of the practice of choosing
many electorate selectees from areas and districts adjacent to a scheme,
presumably a substantial number of new settlers will be from Batticaloa
District, where the literacy rate is also considerably lower than the
national averages (69.9% for males and 57.7% for females). Extension
techniques and other project elements must be adaptable for both literate
and non-literate settlers.
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Another important resource may be useful in identifying and
discarding alternate cropping patterns for the varied soil and drainage
conditions of System B. This is prior settler knowledge of the varied
soils of the area and of alternate cropping patterns which have been used
and discarded in the past. Though the area was sparsely settled, both
irrigated and non-irrigated agriculture has been practiced in many parts
of the system. Similarly, for homestead gardening, the 1980 Baseline
Survey identifies certain groups of prior residents who used to practice
moderately intensive gardening in System B. It may be worth the early
efforts of researchers to locate prior residents with this knowledge to
learn as much as possible about cropping and gardening systems which have
already been tried in the area. Aside from the prior residents, many
settlers will come with agricultural experience and ideas from other
areas. It is important to view them as a resource, encourage them to
experiment, and monitor the combinations and techniques they try, as well
as those introduced by project staff.

A third set of resources and constraints is social psychological.
Motivation among new setilers--particularly selectees--tends to be very
high at first. Because of the ambiguity connected with moving to an
unfamiliar situation with unfamiliar rules, there is a period of unusual
openness to new methods and ideas, to unfamiliar ways of doing things.
During that period, suggestions about cropping patterns, water
distribution, intensive home gardening, new forms of farmer organization,
and experimentation will be readily considered by settlers. It is
important that the project fully take advant: e of this opportuni:

Once settlers establish their own patterns ct doing things, the pe:.
unusual suggestibility will end. If the new ideas presented by MEA are
well grounded and clearly benefit the settlers, the a:thoritv of the
agency to make such suggestions will be enhanced; if :uggestions are not
well considered, the agency will not be seen as such a good source of
advice on that topic.

3.  Expected Project Behaviors

This project is complex. There are quite a few behaviors expected
of the different categories of participants (farmers, extension workers,
agricultural researchers, MEA field staff, institutional organizers,
private traders, etc.) that are not their usual behaviors.

In this section, several of the particularly notable new behaviors
will be selected and briefly examined, asking whether that behavior can
realistically be expected. The behaviors to be questioned will relate to
the adoption of diversified non-rice cropping, cooperation with research
on new technologies, maintaining farm records, the extension system,
water distribution, forming farmer organizations, and homestead gardens.

a. Diversified cropping

Will farmers be willing to adopt a diversified farming system
which is not primarily rice? Will they adopt changing cropping patterns
in response to changing economic conditions? These are probably the most
fundamental questions for the project. There seems to be a general
cultural preference for growing rice; even when it is not particularly
profitable, it is perceived as the safe cropping selection. However,

16



there are plenty of examples in Sri Lanka where farmers have made major
shifts into non-rice crops, particularly in Yala, when they percei-ed
(correctly or incorrectly) that it would be profitable. Chilies and
Bombay onions in Mahaweli System H are examples.

Many farmers may not want to take the lead on trying a new
crop, cropping pattern, or technology. But after others have
demonstrated it to be more profitable, marketable, and otherwise
manageable and predictable, those farmers who have the resources (e.g.,
capital) will also adopt it. Those with the least economic resources may
be least able to adopt the innovations, and perhaps the least able to
take the risks they see associated with it. Where there are fairly
cohesive farmer organizations in place and functioning, group decisions
to adopt a new crop on at least a limited scale may be a major factor in
spreading proposed innovations.

It is highly probable that there will also be a substantial
number of settler families who do not adopt many innovations introduced
under the project. 1If there is a significant number of farmers who
experience striking failure after adopting a major project
recommendation, some resistance to subsequent suggestions can be
expected. Especially once the project reaches the stage where it has
useful alternatives to present to farmers and farmer organizations, it
will be important to clnsely monitor those who do not adopt innovations
and determine why. Ideally such feedback will automatically occur if the
extension system is functioning well. But it may be useful to
periodically plan some simple''rapid rural appraisal' to specifically
examine this,

b. Experimentation

Will farmers be willing to work with researchers and
extensionists to experiment with innovations on their farms? Yes. For
the research on farmers fields in the farming systems approach, early
stages may not require large numbers of farmer cooperators. Because of
the special attention and status that may be associated with being a
special contact farmer, and the degree of motivation which exists among
many of the settlers, there should be little difficulty finding enough
volunteers.

Two factors may be considered with the farming systems
research. First, for the trial of a crop or technology to be as
realistic as possible, probably no special compensation chould go to a
farmer for his efforts. However, the nature of experiments is that some
will fail, and some means of protecting the FSR cooperator from major
financial loss needs to be devised. Some way of balancing these
contradictory needs will have to be devised in the field. Second,
because of the risk of failure, some of the poorest farmers may be unable
to be FSR cooperators; that is, there is some possibility that the
self-selection of volunteers will result in most being both more highly
educated and better off financially.
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c. Farm Records

Will farmers be willing and able to keep the type of records
required for the farm management approach? As with the farmer systems
research, this type of intense record keeping is only required of a
relatively small percentage of settlers. Because of the level of
education of may settlers, there should not be much difficulty getting
enough willing volunteers. Again, there will be a percentage of settlers
(perhaps 30%) who do not have sufficient numeracy and literacy skills to
adequately maintain the accounts.

d. Project Staff and Farming Systems Research

Will agricultural researchers, extension workers, be active
participants in the farming systems research and extension approach?
Will they be able and willing to work closely with each other, as well as
with farmers? Behaviors are being asked of both categories of project
staff that are not now commonly found. However, in the last year or two,
there has been considerable discussion of the farming systems approach.
Though it is not in full operation yet in Sri Lanka, there seems to be a
growing appreciation of the approach. It will be important to engage the
efforts of extensionists and researchers and motivate them by appealing
to their pride in being involved in a very important experiment, probably
the first major test of this approach in Sri Lanka.

e. Extension System Effectiveness

Will the extension system be able to effectively reach all farm
households? To come near achieving the project targets of half of the
farm families having significantly raised farm incomes, due to project
approaches, requires that the extension system be effectively reaching
many more than 50% of the farmers. There may well be "invisible"
subgroups (such as women farm managers, who may be as amny as 5-10% of
the farmers) who will be overlooked by the extension system. It may also
be true of the poorest farmers, some of whom may continue to have to sell
their labor for family survival. As with #1 above, it will be useful to
periodically assess who is and is not being reached by the system.

f. Homestead Gardens

Will settlers put efforts into productive use of the homestead
plot? Among those already settled, many have planted perenials and
otherwise laid out their plot for some productive use. Unit staff
generally encourage that this be done before farmers begin preparing
their irrigated fields, and MEA has some sample homestead cropping
plans. Though many make use of the homestead plot, few do it very
intensively. If the project can develop homestead cropping alternatives
that are viable and useful, and if the possibilities are communicated to
the actual decision makers for these (often women), a good response can
be expected. However, unrealistically high targets for intensive
homestead gardening should not be expected. There will continue to be
some families who simply choose not to make any significant productive
use of the homestead land.
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g. Water Distribution and Farmer Organizations

There is a complex of related questions here. Will settlers be
willing to put substantial efforts into achieving effective and fair
water distribution? Will they be willing to put volunteer efforts into
cleaning and maintaining channels? Will they be willing to form farmer
organizations?

The responsiveness of settlers to these components may vary
xreatly according to settler perceptions of the need for and benefits
from such efforts. The most difficult areas may be where there is plenty
of water without exerting such efforts. The perceived need for the
efforts may be greatest among those who do not have a reliable and
predictable water supply. This perception may increase as the Left Bank
is more fully settled and if water shortages begin to develop. Once the
organizations are established, continued participation will likely depend
on the perception of continued need and on the extent to which
organizations have met the farmers expectation when they joined.

Settlers can also be expected o be fairly responsive to such
organizations being formed just after they are settled, as they will be
particularly open to suggestions of how to make best use of their new
situation.

h. Irrigation Fees

Will farmers be willing to pay irrigation fees? There is an
initial five year moratorium on payment of irrigation fees in Mahaweli
systems, which arguably is a questionable way of getting this new
behavior established. However, lessons from other situations have been
that farmers are willing to pay such fees, (a) if they believe they are
getting a reliable supply of water when they need it, (b) if they
perceive that their fees are actually used in ways that directly benefit
them, such as for maintenance which they see, and (c) if they feel those
responsible for decisions on the use of such fees are to some extent
accountable to them. This is most likely if at least part of the fees
are maintained and used openly where farmers (or their representatives)
can know exactly how the money is being spent and express an opinion
about it.

i. MEA and Farmer Organizations

Will unit level MEA staff and irrigation system managers be
supportive of participatory farmer organizations? For awhile, there will
probably continue to be discussion and disagreement at different levels
about what should be the character of the farmer organizations. There is
a high degree of recognition in MEA that some form of organization at the
turnout level is essential. There seems to be some degree of uncertainty
within MEA whether these should be as independent and participatory as
USAID believes is necessary for them to succeed. This situation is
fairly typical of cases where farmer organizations have been successful
in large irrigation schemes. Engineers managing irrigation systems have
sometimes been reluctant to deal substantially with farmer organizations
at first, until they discover that the benefits flow both ways. There
should be no expectation that the organizations will be easily formed or
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that close cooperation between irrigators and system managers will be
quickly achieved. It will take much effort, and there will be frictions
along the way. If it works, the benefits will be substantial.

4. Organizing Farmers

The farmer organizations are central to the project, particularly to
the water management component, but potentially for extension related to
adaptive technology or for other agricultural supportive services as
well. A few simple comments are in order here about elements of the
organizing strategy.

First, those organizing farmers need to be perceived as acting in
the interest of farmers, not MEA, and not because they have any authority
to require compliance. This is partly a matter of attitudes and
behaviors which can be dealt with in training. But the most critical
factor may be the location of the institutional organizers in relation to
farmers and the MEA organizational structure. That is, organizers must
be perceived as having some degree of independence from the Unit staff,
who have authority over some aspects of settler life, and from those
managing the overall irrigation system. Without such perception by
farmers of the independence of the organizers and the farmer
organizations, relatively few will be able to elicit the type of farmer
behaviors and efforts envisioned in this project.

Second, the initial organizing efforts will have to be very
intensive for a period of several months with each new farmer
organization. An organizer will be able to deal with only a small number
of such groups simultaneously during this intensive period. They will
have to do a lot of listening, discussing, and convincing to bring
settlers to perceive their common interest in organizing and get them to
consider the type of organization that will be most useful to them. It
is important to estabiish a clear consenus among farmers in a turnout
group (or later in a higher level association) on their purpose for
organizing, and this will probably determine the range of activities to
which they will be willing to contribute efforts.

Third, after the initial intense organizing, the intensity of effort
for any individual group will diminish. Then an organizer will be able
to work simultaneously with a larger number of groups. The focus then
will be on establishing good organizational functioning, building
leadership, and probably laying the ground work for an eventual
association of turnout groups. At a later stage, even fewer
institutional organizers should be required. However, there will be a
continuing need for a low level of '"organizational maintenance", much as
there is a continuing need for continuing irrigation system maintenance.

Finally, it is important to expect a wide variety in the performance
of turnout groups. It will be useful to find simple ways to measure and
monitor group performance and to help identify when there are problems
requiring outside assistance. Any targets set for the project would
better be set in terms of numbers of organizations performing at a
certain acceptable level, rather than simply numbers of organizations
formed. Targets of the latter type easily lead to the acceptance of
paper, or non-functioning, organizations.
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5. Gender Analysis

Women have traditionally played a wide and active role in the farm
household. In addition, to their responsibility 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 with
most stages of paddy production, as well as taking food and water when
men are working in the fields. As one woman remarked during a field
visit, '"We do everything but the ploughing (or other heavy work).'" Many
settler women seem to be actively involved with their husbands in
decisions about farming and family finances. Some studies have also
identified a small percentage of women who are the primary managers for
their farm, even when the husbani 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 is an
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. During 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 is often found in Mahaweli settlements.
Though there is often 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 it has the potential for making a difference in living standards for
a family. It is not usually used to its potential to supplement family
food and income.
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There are a couple gender issues related to land tenure,
particularly for electorate settlers. Under the Land Development
Ordinance, there is no 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 loans are
made only to the permit or grant holder.) Furthermore, though there is
traditionally equal treatment of sons and daughters in land inheritance
in Sinhala society, the restriction of legal subdivision of the land
andthe preferences for sons in the default succession priorities in the
Ordinance has created a degree male bias in succession in Mahaweli and
other settlement schemes.

6. Security Concerns

Because of the incidents which occurred in 1985, and the resulting
reluctance of small contractors to commit their equipment to completing
lower level canals during much of 1986, it is important to continue to
monitor possible security impacts on project implementation. At this
point the Mission assessment is that implementation is feasible. The
impasse with the small contractors seems to have been resolved and
settlement is back on track. Settlers have not evacuated, except for
several very localized short-term evacuations in April 1985. Mahaweli
staff and Aralaganwila Research Station staff are in place, 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.

D. CONCLUSION

This analysis concludes with the assessment that the project is
socially feasible. The project derives from important needs of the
intended beneficiaries. The logic of the project is such that each
component and subcomponent addresses an important constraint to raising
incomes of Mahaweli settler families.

The project is complex, and there are number of important behaviors
expected by different categories of project participants which are new.
Though it is unrealistic to expect that all of the behaviors will be
institutionalized to the extent desired, none of them alone are
unreasonable or in any way culturally inappropriate. A large number of
issues have been examined. None of them have been found either singly or
jointly to provide a basis for considering the project unfeasible.
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ANNEX "F!
ENVIRONMENTAL ANALYSIS (SUMMARY)

Annex J 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 ana’ysis 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 (EA) 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 greatlv
increased demand for firewood from Mahaweli settlers. The fue.wood lots
would help preserve the forest watershed and natural cover in the areas
of Mahaweli restricted from settlement or cultivation.
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ANPAC ALSO QUESTIONED WEETEFk TEk *ARMERS COULD BECOME
ECONOMIUCALLY VIAELr ON ONE-H:CTARE OF IRRIGATED LAND AND
ONE-EALF ACRE Of UFLAND BOMESTEAD. MLMBERS NCT}D TEAT
SRIFT TO NON-RICk CROPS, COMBINED WITH FULL USE OF
NCN=IRkIGAT2D EALF-ACRE BOMESTEAD PLCTS, WOULD PROBARLY
EE RSQUIREL TO EACIrD SUBSISTENCE LEVZL, &ND THAT
OrSESVATICNS T0O DATE INDICATEL THAT HOMESTEAD PLOTS ARE
PRESZINTLY STRIOQUSLY UNLEr-UTILIZED. aANPAC HICOMMENDS
TRAT PP ANALYSIS INCLUDL EXAMINATION OF TEIS ISSUE.

D. CRrDIT IEQUIAEMANTS: ANPAC NOTED THAT CREDIT ISSUES
SUCE AS IWTErEST HATES, VIARILITY Or INFORMAL AND FORMAL
CREDIT AREANGEMENTS IN REGION, ETC. WOULD BT ANALYZED
DURING PRCJECT DESIGN. ANPAC UNDERSTGND TEAT AS
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DEALING WITH CREDIT RkSOURCES.

E. PRCGRAM MORTGAGE: ALTHOUGH TOTAL MORTGAGE EMRODIED
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THIS TIME TO RESERVE PROGRAM FUNDS FCR CONTINGENCY OF
SUCCESSFUL SETTLIMENT OF STHNIC CONFLICT.
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MISSION REPRESENTATIVES, TEIS IS NOT VIEWED AS
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INVFSTIGATOR AND PROPOSED LEVEL OF EFFORT AS OUTLINKD IN
KEF A IS FULLY ACCELETAEL:r TO ANE/PD/ENV. ANE/PD/ENV
WILL EXPEDITE PHROCKSSING OF PIO/T WHEN RXCLIVEL IN

AID/w.
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ENVIRONMENTAL COORLINATOR DxLEGATES TC USAID/COLOM:O,
ERIC LOcEN, MISSION ENVIRONMENTAL OFFICER AUTHORITY TO
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AND PROPOSEL, ANPAC TOOs NO POSITICN ON TEIS ISSUL.
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CONTRACTING MECZANISMS ¥OR MARD PROJECT, INCLUDING
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APPHOPRIATE RCLE, IF ANY, FOR TITLE XII INSTITUTIONS.
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I. «OMLN IN DEVELCPMENT: ANP&C REQUESTED THAT MARD FP
(AND, IF APPROPRIATE, POLICY COMPONENT OF MDS PP)
INCLUDE AWALYSIS Or IMPLICATIONS OF ChOP DIVERSIFICATION.

J. TZE MISSION SHOULD CONSIDER QUOT% RUY-INS END QUOTE
TC CEVTHALLY FUNLUEL PROJECTS «HICH MAY BF RELEVANT TO
MAHD NEEDS.

4. OTHZIR GUIDANCE: ALTLITIONAL GUIDANCE CONTAINED IN A
NUMrEK OF AID/w MEMORANDA WHICE WERE wOT DISCUSSED IN
£¥PAC ¥AS CARRIED TO FIELD BY ANE/PD BACLSTOP PAMELA
#9805

NNNN
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g:\m ted qme
518008 $24108) .. +CA 9/8/127 B
Telcphone } y ol } 79/
8¢CG 0&pD ) Basog
sLp 800 gmo
Telegrams FORAID ag Aen }
.mdd RORAID Your No.
QoPQese. }Colombo .
Telex 1232 ] ® embon S 1500 &
Beln oBod 6co:BacBigd 240 reo covmde (15 tn enc)
By @ Ly ( 4)
8 BE sBoxm qermBRGe Inland Revenue Building (ISt Floor)
GBI anrdd)lmdsari m. ov. 277, omg® 2.
B8, Poulie scmwes o Qu. g, 277, Qangpuoy 2.
DEPARTMENT ofFFlEmRN?lP.l RESOURCES P. O. Box 277, Colombo 2.
Mini ¢ It
nistry of Finance and Planning ‘1 July, 1987.
ANNEX "I™
Mr Robert C. Chase,
Director, .
USAID. —_1 A 01’ i
“ OFFiCIALFILEC
&
Dear Mr Chase,
Mahaweli Apriculture & Rural Development
On benalf of the Gevernment of Sri Lanka, we wish to make
a formal request for USAID assistance in undertaking an Agriculture
and Rural Development Project dfsigned to accelerate the economic
develcpment in the Left Bank of System B of the Accelerated Mahaweli
Programme (AMP). As you are aware, the project which has been
developed over the last several months is intended to transform the
new settler families in the Left Bank of System B into economically
— viable agricultural producers as quickly as possible. Whilst some
w L JI MO of the project details are yet subject to negotiation between your
_— .%;;_- Mission and the Mahaweli authorities, the main objective of the -
10 . project would be to substantially increase settler incomes given
'A__'—1 ___1 the constraints of small land holdings and limited settler family
—— | 1 resources. To acheive this objective the project is designed to
—— address the following main issues :-
2 ' a) to deliver economically sound production technology to settlers;
]
ED) X b) to meke the irrigation system operate effectively; and
R . . . .
_ v c) to develop essential services supportive to agricultural
' development.
SO ¢ - 4 To assist us in undertaking this programme, we request USAID
. T assistance to the extent of US § 14 miliion ($ 10.2 million in grant
- funds and 8 3.8 million in loan funds), to be disbursed over a 8 year
T | period.
,._.__ . ./;———d]

It would be appreciated if you would obtain the formal
concurrence of AID/Washington for the authorization of USAID support
requested for this project.

Yours sincerely,

(M.Ao W
f External

Direct
Resources.

]
—egrime NO ST .!.4H5.._..1
e .u.L.l..-Q..v...J.w

‘ ACTION. .ccvusraanesnens ceseanscaeve

(\
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ANNEX "J"

5C(2) - PROJECT CHECKLIST

Listed below are statutory criteria applicable
to projects. This section is divided into two
parts. Part A includes criteria applicable to
all projects. Part B applies to projects funded
from specific sources only: B(l) 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 Yes
DATE? HAS STANDARD ITEM
CHECKXLIST BEEN REVIEWED FOR
THIS PROJECT?

A. GENERAL CRITERIA FOR PROJECT

1. FY 1987 Continuing Resolution Sec. 523; By Congressional
FAA Sec. 634A. Describe how Notification
authorization and appropriations
committees of Senate and House have
been or will be notified concerning
the project.

2. FAA Sec. 611(a)(l). Prior to obligation a) Yes
in excess of $500,000, will there be
(a) engineering, financial or other plans b) Yes

necessary to carry out the assistance,
and (b) a reasonably firm estimate of the
cost to the U.S. of the assistance?

3. FAR Sec. 611(a)(2). 1If legislative N/A
action is required within 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?

4. FAA Sec. 611(b); FY 1987 Continuing N/A

Resolution Sec. 501. If project is for

water or water-related land resource
construction, have benefits and costs

been 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, et seg.)? (See

A.1.D. Handbook 3 for guidelines.)

!



10.

services of U.S.

FAA Sec. 6l11(e). 1If project is capital
assistance (e.g.. construction), and
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 effectlvely to
maintain and utilize the pPLroject?

FAA Sec. 209. 1Is project susceptible to
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.

FAA Sec. 601(a). Information and
conclusions on whether projects will
encourage efforts of the country to:

(a) increase the flow of international
trade: (b) foster private initiative and
competition: (c) encourage development
and use of cooperatives, credit unions,
and savings and loan associations:

(d) discourage monopolistic practices;
(e) improve technical efficiency of
industry, agriculture and commerce:
(f) strengthen free lador unions.

and

FAA Sec. 601(b). Information and
conclusions on how prOJect will encourage
U.S. private trade a'd investment abroad
and encourage prlvate U.S. participation
in forelgn assistance programs (including
use of private trade channels and the
private enterprise).

FAR Secs. 612(b), 636(h). Describe steps
taken to assure that, to the maximum
extent possible, the country is
contributing local currencies to meet the
cost of contractual and other services,
and foreign currencies owned by the U.S.
are utilized in lieu of dollars.

FAA Sec. 612(d). Does the U.S. own
excess foreign currency of the country
and, if so, what arrangements have been
made for its release?

N/A

No

International trade will
increase through enlarged
exports. Private sector
services will be encouragec
and improved technical
efficiency of agriculture
production achieved through
research and extension.

- US Contractors will provide

technical assistance,
training and commodities.

Host country is providing
recurrent cost expenditure
plus contracting for
special technical assistanc

No



11.

12.

13.

.

FY 1987 Continuing Resolution Sec. 521.
If assistance is for the production of
any commodity for export, is the
commodity likely to be in surplus on
world markets at the time the resulting
productive capacity becomes operative,
and is such assistance likely to cause
substantial injury to U.S. producers of
the same, similar or competing commodity?

FY 1987 Continuing Resolution Sec. 558
(as interpreted by conference report).

If assistance is for agricultural
development activities (specifically, any
testing or breeding feasibility sctudy,
variety improvement or iatroduction,
consultancy, publication, conference, or
training), are such 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 chird
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?

FY 1987 Continuing Resolution Sec. 559,
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, footwear,
handbags, flat goods (such as wallets or
coin purses worn on the person), work
gloves or leather wearing apparel?

Commodities for export wil
be produced only after

careful market research h:
concluded that they will r
be in surplus on world ma:
and will not cause substar
tial injury to US producer

Exports are not expected
cause substantial injury
U.S. exporters of similar
commodities.

No

e



14.

FAA Sec. 118(c). Does the assistance
comply with the environmental procedures
set forth in A.1.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 rehabjlitate 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

Yes. See environmental
assessment.



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. FAR Sec. 119(qg)(4)-(6). Will the No
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 means significantly degrade
natiocnal parks or similar protected areas
or introduce exotic plants or animals
into such areas?

16. FAA 121(d). If a Sahel project, has a N/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. No
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 Project Criteria

a. FAA Secs. 102(b), 111, 113, 281l(a). a) Rural poor will gain
Describe extent to which activity access to income enhancing
will (a) effectively involve the poor agriculture technology
in development by extending access to and development of partici
economy at local level, increasing pating organizations will
labor-intensive production and the sustain benefits.
use of appropriate technology,
dispersing investment from cities
to small towns and rural areas, and




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.

FAA Secs. 103, 103A, 104, 105, 106,
120-21. Does the project fit the

criteria for the source of funds
(functional account) being used?

FAA Sec. 107. 1Is 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)?
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 "relativzly least developed"
country)?

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 irri-
gation management and
marketing.

€. Project directly support
major host country deve-
lopment program.

d. Women are direct bene-
ficiaries of extension
program.

e. N/A

Yes

Yes

Yes

Yes



t.

FAA Sec. 281(b). Describe extent to

which program recognizes the particular
needs, desires, and capacities of the
people of the country; utilizes the
country's intellectual resources to
encourage institutional development; and
supports civil education and training in
skills required for effective
participation in governmental processes
ess2ntial to self-government.

FY 1987 Continuing Resolution Sec. 540.

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
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
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?

FY 1987 Continuing Resolution. 1Is the

assistance 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
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 of family planning methods and
services?

FAA Sec. 60l(e). Will the project
utilize competitive selection procedures
for the awarding of contracts, except
where applicable procurement rules allow
otherwise?

Agriculture Research is
adaptive and emphasise on
farm support. Local
farmers are to be trained
in self reliance and
management.

No

No

No

No

N/A

Yes



.

FY 1987 Continuing Resolution. How much Mission anticipates oppor-
of the funds will be available only for tunities for minority firms
activities of economically and socially in subcontracting, and in
disadvantaged enterprises, historically short-term TA.

black colleges and universities, and

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)? :

FAA Sec. 118(c)(13). 1If the assistance a) Yes
will support a program or project

significantly affecting tropical forests b) Yes

(iacluding 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? .

FAA Sec. 118(c){34). Will assistance No
be used for (a) the procurement or use

of logging equipment, unless an
environmental assessment indicates that
all timber Harvesting opcrations 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 contain
tropical forests, or introduce exotic
plants or animals into such areas?

FAA Sec. 118(c)(15). Will assistance be a) No

used for (a) activities which would

result in the conversion of forest lands b) No

to the rearing of livestock; (b) the )
construction, upgrading, or maintenance c) Yes, but permitted by EA
of roads (including temporary haul roads for Mahaweli projects

for logging or other extractive d) No

industries) which pass through relatively
undegraded forest lands; (c) the
colonization of forest lands; or (d) the
construction of dams or other water



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 Project Criteria

{Loans Only)

c.

FAA Sec. 122(b). Information and
conclusion on capacity of the country to
Lepay the loan at a reasonable rate of
interest.

FAA Sec. 620(d). If assistance is for
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?

FY 1987 Continuing Resolution. 1If for 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?

FAA Sec. 122(b). Does the activity
give reasonable promise of assisting
long-range plans and programs designed
to develop economic resources and
increase productive capacities?

Sri Lanka will be able
to repay the loan.

N/A

N/A

Yes

e

A
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3. Economic Support Fund Project Criteria N/A

FAA Sec. 531(a). Will this assistance
promote economic and political

stability? To the maximum extent
feasible, is this assistance coneistent
with the policy directions, purposes, and
programs of Part Y of the FAA?

FAA Sec. S531(e). Will this assistance be
used for military or paramilitary
purposes?

ISDCA of 1985 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? )

FAA Sec. 609. 1If 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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5C(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(3). Are there arrangements
to permit U.S. small business to
participate equitably in the furnishing
of commodities and services financed?

2. FAA Sec. 604(a). Will all procurement be
Erom the U.S. except as otherwise
determined by the President or under
delegation from him?

3. FAA Sec. 604(d). 1If the cooperating
country discriminates against marine
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.
705(a). 1If 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 uU.s.)

5. FAA Sec. 604(q). Will construction or
engineering services be procured 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

Mission anticipates one

large contract, with oppor-

tunities for small busines:s

in providing training ser-
( vices, and possibly selecte
( commodities.

Yes

N/A

N/A

No

e

“y L
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12

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.)

FAA Sec. 603. 1Is the shipping excluded
from compliance with the requirement in
section 901(b) of the Merchant Marine Act
of 1936, as amended, that at least

SO 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?

FAA Sec. 621(a). If technical assistance
is financed, will such assistance be
furnished by private enterprise on a
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?

International Air Transportation Fair
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?

FY 1987 Continuing Resolution Sec. 504.
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?

FY 1987 Continuing Resolution Sec. 524.

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)?

No.

Cargo preference is

part of agreement.

a)

b)

Yes

Yes

Yes

Yes

No
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B. CONSTRUCTION

1.

FAA Sec. 601(d). 1If capital (e.q.,

construction) project, will U.S.
engineering and professional services be
used? .

FARA Sec. 611(c). 1If contracts for
construction are to be financed, will
they be let on a competitive basis to
maximum extent practicable?

FAA Sec. 620(k). If for construction of
productive enterprise, 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). 1If development loan
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?

FAA Sec. 301(d). 1If fund is established
solely by U.S. contributions and
administered by an international
organization, does Comptroller General
have audit rights?

FAA Sec. 620(h). Do arrangements exist
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?

N/A

Yes

N/A

Yes

N/A

Yes
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Will arrangements preclude use of
financing:

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?

FAA Sec. 483. To make reimburse-
bursements, in the form of cash
payments, to persons whose illicit
drug crops are eradicated?

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?

FAA Sec. 660. To provide training,
advice, or any financial support for
police, prisons, or other law
enforcement forces, except for
narcotics programs?

FAA Sec. 662. For CIA activities?

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?

FY 1987 Continuing Resolution Sec.
503. To pay pensions, annuities,
retirement pay, or adjusted service
compensation for military personnel?

Yes, all will be precludecd

20
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FY 1987 Continuing Resolution Sec. 505.
To pay U.N. assessments, arrearages or
dues?

FY 1987 Continuing Resolution Sec. 506.
To carry out provisions of FAA section
209(d) (transfer of FAA funds to
multilateral organizations for lending)?

FY 1987 Continuing Resolution Sec. §10.
To finance the export of nuclear
equipment. fuel, or technology?

FY 1987 Continuing Resolution Sec. 511.
For tne 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?

FY 1986 Continuing Resolution Sec. 516.
To be used for publicity or propaganda
purposes within U.S. not authorized by
Congress?

\ [

Y
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IMPLEMBNTATION SCHEDULE:

ANNEX "K"

Action

Project Authorized

Pro Ag signed

PIL No.l Issued

Initial CPs met

Proj. Review Board Formalized

First Review Board Meeting
Secretariat Operating
Review Board Approves

- Housing design

- Tender documents

- Procurament schedule

- Vehicles specs

- Camputer specs

- Motorcycles specs

- Bicycles specs

Individual RFQs advertized
RFQ for local procurament

Technical Assistance

Review Board Reviews
T.A. SOW § PIO/T

RFP drafted

RFP advertizament

T.A. bid closing

Proposals transmitted to
the Mission

Mission Evaluation Camnittee
begius

Selection made and award
announced

Contract signed

TAC Q0P arrives

Proj. Oper. Camnittee formalized

Full T.A team arrives

Research Task Force formalized

CONSTRLCTICN:

Review Board approves IFB on
house and office construction
IFB advertized § issued locally
Bid opening
Award announced § payment
docu. requested
Construction campletion

Date:

7/2/87
8/15/87
10/1/87
10/15/87
10/15/87

10/30/87
11/15/87
11/30/87

12/15/87
12/30/87

12/30/87
1/15/88
2/15/88

4/15/88
4/30/88
4/30/88

6/15/88
6/30/88
8/15/88
8/30/88
9/30/88
9/15/88

12/30/87
1/15/88
2/15/88

3/15/88
10/15/88

Responsibility

USAID
USAID/ERD
USAID
USAID/ERD
ERD/MASL

MASL/USAID
MASL/MEA
MASL/MEA

MEA/Secretariat
MEA/Secretariat

MEA/Secretariat
Secretariat
UsSAID

AID/W
AID/W
USAID

AOO/USAID
USAID/TAC
TAC
MASL/MEA
TAC
DOA/MEA/TAC

MEA/DOA/Secretariat
MEA/Secretariat
MEA/Secretariat

Secretariat/USAID
Contractor/MEA
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OOMMDITIES
Initial RFQs Advertised and

issued by 12/30/87
1. Vehicles (14):
Bid opening 2/1/88
Award § performance bond 3/15/88
Direct L/Cam in-place 4/15/88
Shipment by 6/15/88
CIF Colambo 7/15/88
2. Camputers (8):
Bid opening 2/1/88
Award § pasrformance bond 3/1/88
Direct L/Can in-place 3/15/88
Delivery 5/1/88
3. Motorcycles (9)
Bid opening 2/1/88
Award § performance bond 3/1/88
Direct L/Can in-place 3/15/88
Delivery 4/1/88
4. Bicycles (60)
Bid opening 2/1/88
Award 2/15/88
Payment § delivery 3/15/88
TRAINING
Proj. Oper. Cammittee drafts
Annual training plan 9/30/88
Review Board approval of )
training plan 10/30/88
PIL approving training plan 11/15/88
IMPLEMENTATION:
Review Board approves FSE
(20) § 100 (12) hiring 1/30/88
Initial FSE § IO recruitment/
transfers camplete 6/1/88
Orientation/Training in Field
operations 6/15/88
FSE/IM field experience 6/30/88 to
8/30/88

MEA/Secretariat

MEA/Secretariat
MEA/Secretariat
USAID

Foreign Supplier
MASL /MEA

MEA/Secretariat
MEA/Secretariat
USAID

Supplier to MEA

MEA/Secretariat
MEA/Secretariat
UsaIbD

Supplier to MEA

MEA/Secretariat
MEA/Secretariat
USAID/MEA

MASL/MEA

MASL/MEA

MEA/IOA
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FSE/IQ0 project implementation
training

Permanent field assignments

Project Implementation Saminar

Formal Implementation/Action
Plan

8/1/88
9/15/88
10/15/88

10/30/88

MEA/TAC
MEA

MEA/TAC/USAID

Review Board/MEA
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ANNEX "L"

LAND RESOURCES AND AGRICULTURAL POTENTIAL OF SYSTEM B, LEFT BANK

A. Introduction

The left bank of System B includes Zones 1, 2, 3, 4A and 5 covering
a total area of 87,774 hectares. The physiography of the area is a
peneplain, an old erosional surface with generally subdued topography,
undulating slopes, convex ridges and concave depressional areas becoming
flatter in the lower elevations in Zone 4A.

The climate of the area which helped in the formation of the soils
is characterized by uniformly high temperatures throughout the year. The
rains come in two monsoon seasons, the wet and dry. The wet season comes
with the northeast monsoon, called Maha, which occurs from October to
March. The dry season comes with the southwest monsoon, called Yala,
which occurs from April to September. There is an extreme drying out
period accompanied by strong winds in June, July and August and this high
evaporation is responsible for Zone 4A being placed in the drvy zone of
Sri Lanka. The strong winds can be adverse to some sensitive crops.

The soils of System B were derived from two pre-cambrian rocks. The
Vijayan series which dominates System B is primarily hornblende gneiss,
biotite gneiss and hornblende-biotite gneiss. The other rock series
which is found mainly in the southwest portion of System B is a
hornblende-biotite gneiss with thin calcic silicate lenses. These very
ancient rocks have given rise to a mature undulating peneplain covered by
a relatively thin mantle, the soils.

B. Soils of System B

The soils in System B had been broadly classified into upland and
lowland soils. The upland soils occupy the upper elevations and are
never water-logged for any appreciable time during the year. There are
few contiguous areas of upland soils in Zone 4A. Many of these soils
are shallow and are in steeply sloping areas (slopes exceeding four
percent). The lowland soils, on the other hand, occupy the lower and
flatter areas and are often imperfectly or poorly drained.

Soils in the left bank of System B had been classified under six
Great Soil Groups namely: Reddish Brown Earth (RBE), Non Calcic Brown
(NCB), Low Humic Gley (LHG), Solodized Solonetz (SS), Recent Alluvial
(RAL) and old Alluvial (OAL) soils.

1.  The Upland Soils

The Reddish Brown Earth and Non Calcic Brown soils are members of
the upland soils. These two soil groups dominate the highlands but the
tail of their catena could extend down to the poorly drained bottom lands.



a. The Reddish Brown Earth Soils

The RBE soils are red to reddish brown in color. They dominate
- the highlands and ridges but their catenary sequence consists of the well
drained soils of the upper slopes, the imperfectly drained soils in the
intermediate slopes to the poorly drained soils in the valley bottoms.
The typical RBE is a moderately deep sandy clay loam soil with a gravelly
clay subsoil underlain by a decomposing bedrock at a depth of about one
hundred centimeters. On the upper slopes these soils are well to
moderately well drained but further down slope the subsoils are mottled
indicating impeded drainage. On the lower slopes with imperfect
drainage, the gravel and bedrock are encountered at a greater depth but
the rooting zone is restricted during the Maha season by fluctuating
perched water table.

Under the upland category four soil series had been identified
under RBE, the Wilayaya series, Muthugala, Manamptitya and Ulhitiya.
The Wilayaya series is a moderately well drained, dark brown sandy clay
loam soil of variable depth. It is comminly located below and at the
crest of gently undulating plains.

The Muthugala series is moderat:ly well drained, moderately
fine textured, dark greyish brown and dark brown soil. It occurs also on
the crest and immediate down slope of geatly undulating plains. The
Manampitiya series likewise occupies the immediate slope below the crest
of undulating plains. It is well drained, dark reddish brown to dark
red, sandy clay loam with gravelly subsoil containing feldspar, quartz
and mica underlain by reddish or yellowish
decomposing parent material.

The Ulhitiya series is well drained, moderately deep, dark
reddish brown to dark red, sandy clay loam with gravelly subsoil
containing quartz gravel, feldspar and mica underlain by reddish
or yellowish color. It also occurs at the slopes immediately below the

crest of undulating plains.

b. The Non Calcic Brown Soils

The Non Calcic Brown soils are also found in the highlands and
are intricately mixed with the Reddish Brown soils. These soils have
traditionally been uncultivated and are often used as Maha season grazing
lands. Forests do not flourish well on these soils which are moderately
deep, dark greyish brown to yellowish brown in color, loamy sand to sandy
loam in texture. They have manganese concretions and gravel at the
bottom of their profile. The soil series members of the upland Non
Calcic Brown soils include the Maduru and Welikanda series.

The Maduru series is deep, brown to yellowish brown, loamy sand
and sand with occasional quartz gravel underlain with light colored
weathered rock. It would require fertilizers, frequent irrigation in
small amounts because of very high infiltration rate and low water
holding capacity. Irrigated pastures may be developed with proper
management. Maduru series occupies the crest and slope immediately below
the crest of the dissected undulating plains.



The Welikanda series is also well drained, moderately deep,
sandy loam over light-colored weathered rock. Cashew may be a crop that
can grow on this soil.

2. The Lowland Soils

The lowland soils are found in the relatively flat areas and valley
bottoms. Because of their low position in the landscape these soils are
often imperfectly to poorly drained. These soils have slightly higher
clay content than the upland soils. The members of this group of soils
are the Recent Allluival (RAL) soils, 0ld Alluvial (OAL) soils, Low Humic
Gley (LHG) and the Solodized Solonetz (SS). The Reddish Brown Earths
(RBE) and the Non Calcic Brown) (NCB) are also members of the lowland
soils.

a. The Recent Alluvial (RAL) Soils

The Recent Alluvial (RAL) soils occupy the back slopes of the
Maduru Oya levees. These soils are poorly drained to imperfectly drained
dark greyish brown to grey in color. They have clay loam to sandy loam
texture. These soils are subject to flooding. Soil series members of
this group include Bulatiebbe series, Timbiri Aru, Odigar Villu and
Bellannewala.

The Bulatiebbe series is found on levees in small areas. It is
moderately well drained, deep brown to yellowish brown, loamy sand and
sandy loam. This soil series is limited in cxtent.

The Timbiri Aru series is found on slightly sloping areas away
from the stream channel. It is imperfectly drained, black to dark brown,
clay loam, underlain by mottled clay loam, some gleying at greater depths
than seventy five centimeters. This is extensive in Zone 4A. This soil
is adapted to upland crops during the Yala. In the Maha it is planted to
paddy rice and is flooded from time to time.

The Odigar Villu series is found in depressions in the flood
plains of Zone 4A, is poorly drained, dark brown, dark yellowish brown to
dark greyish brown, deep clay loam, and gleyed. It is flooded and is
used for paddy production.

The Bellannewala series is at a slightly higher slope than the
Odigar Villu series away from the river. It is limited in extent.

b. The 01d Alluvial (OAL) Soils

The 01d Alluvial (OAL) soils occupy the tributary valleys, are
deep, poorly drained to imperfectly drained with grey sandy clay loam
surface. The soil series members of this group are Ulpothawewa,
Moogamana, Kumarapuragama and Arasanagar.

The Ulpothawewa series is extensive in Zone 4A. It is
imperfectly drained, moderately deep to deep pale brown to greyish brown
sandy clay loam, underlain by greyish, mottled sandy clay, sometimes
gleyed at depths greater than seventy five centimeters.



The Moogamana series is one of the better soils in Zone 4A. It
is extensive in Zone 4A and is poorly drained, moderately deep, deep grey
to dark grey, gleyed sandy clay. Occasionally. it has a thin layer of
sand at the surface. This soil occurs in depressional areas and is used
for paddy both in the Maha and Yala seasons.

The Kumarapuragama series is found at a higher elevation than
the Moogamana series. It is of alluvial origin but has been deposited at
an earlier period. The streams running through this soil are dry and not
active and do not appear to be depositing new alluvium. This soil series
is deep moderately well drained, coarse textured, very pale brown and
light brownish grey.

The Arasanagar series is very extensive in Zone 4A. It
consists of over one hundred centimeters of sand or loamy sand over sandy
clay loam or sandy clay. It is a poor soil. The Arasanagar series is
imperfectly drained, coarse textured, brown, yellowish brown and brownish
yellow deep soil.

c. The Low Humic Gley (LHG) Soils

The Low Humic Gley (LHG) soils are found in the valley
bottoms. They are deep with loamy sand to sandy clay loam surface over a
sandy clay loam to sandy clay subsoil. These soils are water-logged
throughout the Maha season and well into the Yala. Flooding after a
heavy rain is expected in these scils. The soil series members of these
group are Mailadeniya, Kuda Oya and Damminewela.

Mailadeniya series is either sand or sandy loam. It is poorly
drained, deep, greyish or bluish gleyed sand and sandy loam. The Kuda
Oya series is poorly drained, deep greyish or bluish, gleyed sandy clay
loam and clay loam soil. It is used for paddy rice production.

The Damminewela series is found in nearly level topography, is
very poorly drained, dark greyish brown loamy sand.

d. The Solodized Solonetz (SS) Soils

The Solodized Solonetz (SS) soils occur on nearly level land.
The surface is brownish to white sand over a grey to olive grey mottled
alkaline clay subsoil which sometimes show a columnar structure. These
soils have restricted drainage created by a slowiy permeable sodic
subsoil. This group is unsuitable for crops and only a few scattered
grasses are found growing on them. Soil series members of this group are
Pochchakadu and Vakemeri.

Pochchakadu series is not extensive in Zone 4A. It is
imperfectly drained, moderately deep, light brownish to white sand
abruptly underlain with grey to olive grey, mottled alkali with kigh
sodium sandy clay loam.

The Vakemeri series is a poorly drained soil with greyish or
white very thin sandy surface underlain abruptly by grey, gleyed, alkali
sandy clay.

y]/.\_ '7



e. The Reddish Brown (RBE) Soils

The Reddish Brown (RBE) soils have a catenary sequence that
extends from the highlands to the bottom lands. This is why this soil
group is classified both as a lowland and an upland. The lowland series
members of th: RBE soils are Horaborawewa and Padumunda Kulam.

Horaborawewa series is an imperfectly drained soil, deep, dark
greyish brown to yellowish brown, mottled sandy clay loam with feldspar
and mica in the subsoil and gleyed at depth greater than one hundred
twenty centimeters.

Padumunda Kulam series is a hydromorphic variant of the
Manampitiya series. It is imperfectly drained, deep, dark greyish brown
to yellowish brown sandy clay loam mottled at depth greater than seventy
five centimeters.

£. The Non Calcic Brown (NCB) Soils

Similarly, the Non Calcic Brown (NCB) soils have also a catena
that extends from the upland to the lowiand. The lowland members of this
soil group are Galwewa and Boattewewa series.

Galwewa series is a hydromorphic variant of the Maduru Oya
series., It is imperfectly drained, moderately deep, brown to yellowish
brown mottled loamy sand and sandy loam, sometimes gleyed at depth
greater than seventy five centimeters.

The Boattewewa series is imperfectly drained, moderately deep,
brown to yellowish brown mottled light sandy clay loam, sometimes gleyed
at depth greater than seventy five centimeters.

The relationship of the Great Soil Groups, the soil series and

the landscape are shown in Figs. 1, 2, 3 and 4 and the areas covered by
each of these soil series and Great Soil Groups are given in Table 1.
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TABLE 1. Soil Series Under Each of the Great Soil Groups
In System B, Left Bank

Great Soil Group Soil Series Depth of Mottled Area (ha) Percentage

Layer (cm)
Upland Soils
Reddish Brown Earth (RBE) 16,374 18.7
Wilayaya (W) - 4,887 5.6
Muthugala (Mu) - 112 0.1
Manampitiya (Mn) - 5,083 5.8
Ulhitiya (U) - 6,292 7.2
Non Calcic Brown (NCB) 12,538 14.3
Maduru (Md) - 4,489 5.1
Welikanda (We) - 8,049 9.2
Lowland Soils
Reddish Brown Earth (RBE) 6,785 7.7
Alawakumbura (Aa) 18-28 3,034 3.5
Mawakulam (Mw) 25-55 37 -
Padumundakulam (Pa) 25-55 1,495 1.7
Horaborawewa (H) 22-40 2,219 2.5
Non Calcic Brown (NCB) 18,256 20.8
Galwewa (G) 0-10 7,356 8.4
Boattewewa (Bo) 18-32 10,900 12.4
Recent Alluvial (RAL) 5,125 5.8
Bulatiebbe (B) 15-25 873 1.0
Timbiri Oya (T) 5-12 3,369 3.8
Odigar Villu (0) 25-45 790 0.9
Bellannewala (Be) 0-10 93 0.1
01d Aluvial (OAL) 14,383 16.4
Ulpothawewa (Up) 10-20 5,377 6.1
Moogamana (M) 0-5 4,597 5.2
Kumarapuragama (Ku) 5-17 564 0.7
Arasanagar (Ar) 25-55 3,845 4.4
Solodized Solonetz (SS) 591 0.9
Pochchakadu (P) 12-30 112 0.1
Vakemiri (V) 5-12 479 0.6
Low Humic Gley (LHG) 5,125 5.8
Mailadeniya (Ma) 5-15 380 0.4
Kuda Oya (K) 0-20 2,738 3.1
Damminewela (D) 55-75 84 0.1
Miscellgngous 9,474 10.8
Unclassified 1,04 1.2
87,774 100.00

SOURCE:  Maduru Oya Project Feasibility Report, Annex B, Soils and Land
Classification - Acres International Limited, 1979
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C. Soil Properties and Characteristics That Strongly Relate to
Agricultural Use and Management

From the above descriptions of the soils occurring in System B Left
Bank three important properties and characteristics have a strong
influence on their use, productivity and management. These are texture,
drainage and fertility.

1. Texture

The soils in System B Left Bank are generally sandy in nature. They
are high in quartz not unlike the hard metamorphic mother rock from which
they came and which lies not very deep beneath the surface. Soils in the
lower portions of the landscape are more clayey than those in the higher
elevations but they still carry the description of being sandy.

andy soils have several virtues but they also have serious

shortfalls. For example, the soils described in System B Left Bank have
low cation exchange capacity (CEC). This is the property that estimates
the ability of the soil to hold-on the suil nutrients. The range of CEC
of soils in the project area is from 1.2 to 52 m.e./100g. The low value
implies that leaching of soil nutrients can be high. The higher the CEC
value (60 m.e./100 g) the better is the ability of the soils to stay
fertile. The CEC is a soil property related to the clay and organic
matter content of soils.

Sandy soils have also low capacity to hold water. They dry
quickly and so they need irrigation frequently. Sandy soils also erode
easily. They contain only a small amount of the clay particles that bind
the soil particles together. If cultivated, they should be well
protected from erosion. Bench terracing, as in paddy fields, is the
appropriate soil conservation measure for these soils. The other methods
of soil conservation like contour farming or strip cropping are
inadequate.

A major advantage of sandy soils over clayey soils is their being
wcll aerated, easy to work. These conditions allow then to be planted to
diversified crops even during the Maha season if their poorly drained
condition were corrected. This is consistent with the objectives of
MARD, that is, to encourage crop diversification.

2. Poor Drainage

Poor drainage and imperfect drainage predominate in the relatively
flat areas of the project area. These conditions are related to the
water table more than a clay layer in the soil profile. Below the soil
is the metamorphic mother rock. It is a solid, hard, impermeable rock to
water. It controls the water table. When it rains or when an irrigation
water is applied, the water saturates the soil then moves laterally
wherever the bedrock leads it to. The movement of this water is
relatively slow and if an obstruction occurs at the exit of any draining
water, a build up starts and the water table begins to rise causing
water-logging in the soils. This is why these soils cannot be planted to
diversified crops during the rainy months of the year. During the Yala
season the water table goes down to deeper than 50 cm and this is deep



enough to permit the planting of diversified crops. Experimentation is
in order to determine if a drainage system will drain the water enough to
permit the planting of diversified crops during the Maha season.

Gleying is a process that ocurs when the soil is water-logged. The
red and brown colors of ferric iron compounds change to grey color of
ferrous iron compounds. The ferric iron compounds, the oxidized form in
the presence of air, are reduced to ferrous iror compounds when bacteria
use the oxidized compounds as the electron acceptor instead of oxygen
during decomposition of organic matter. In a water-logged soil, oxygen
is not present because it is displaced by water, hence gleying is used as
an indicator of poorly drained condition in soils.

Mottling is partial gleying and indicates poor drainage as well.

Poor drainage is detrimental to the roots of diversified crops or
upland crops in general. The roots of these crops require oxygen for
normal respiration. If the soil pores are filled with water the oxygen
is displaced, respiration stops and the plants die. Rice, however,
possesses special cells that can supply oxvgen from the leaves to the
roots, thus enabling it to live through a poor drainage condition. In
fact, water stress is detrimental to rice. Poor drainage can also
initiate zinc deficiency in rice. Sulfate is recuced to sulfide which in
tern reacts Lo precipitate zinc and renders it unavailable to rice.
Furthermore, ferrous iron and manganous manganese can also become too
high in poorly drained soils and be toxic to rice.

3. Soil Fertility

Mention was made earlier that the sandy soils are prone to loose
nutrient elements through leaching. The result could be a rapid
reduction of fertility. The only way to make the soil fertile again is
to apply fertilizers, especially organic fertilizers like compost and
farm manure. Organic fertilizers are good fertilizers because they
increase the organic matter in soils, they contain micro-nutrient
elements which the inorganic fertilizers do not carry. They also improve
the structure and tilth of soils.

D. Land Classification

The approach to classify land in System B Left Bank is that laid
down by the United States Bureau of Reclamation (USBR) for paddy land.
It recognizes five broad classes of land, two under upland (U), two under
lowland (R) and one class (6) which is judged as non-suitable for irriga-
tion. The non-suitable class includes sandy soils, areas with slope more
than four percent, land shallower than sixty centimeters all of which can
be used productively for crops other than paddy rice.

The basis used to differentiate the classes of land refer mainly to
topography (t), soil texture (s) and soil profile characteristics
primarily drainage (d). Topography greater than four percent slope is
unacceptable for development under this system and so are classified as
class 6. Cost of land development and construction of structure become
prohibitive for rice cultivation.



Loamy sand and sandy loam textural classes are considered marginally
suitable in this system because of low water holding capacity and cation
exchange capacity. Soils of these texture are automatically thrown to
class 6. Texture of the upper 60 cm, the rooting depth is considered.

Poorly drained and imperfectly drained soils are considered suitable
for rice production and are priority land in this system of classifica-
tion. Depth of the soil was also taken into account. A soil depth of
greater than 120 cm was considered deep, from 120 to 90 cm moderately
deep, 90 to 60 cm moderately shallow and less then 60 cm as shallow.

These criteria were applied to the soils of System B Left Bank and
five classes were obtained as follows:

Upland Soils

1U
2 U

Lowland Soils

to =

R
R

The rest were classified as Class 6 land. The designation 1 U
represents good upland soils, 2 U are also good upland soils with slight
deficiencies. 1 R represents first class paddy land and 2 R is good
paddy land with slight deficiencies.

The breakdown of the entire System B Left Bank area is given in
Table 2.

TABLE 2. Area of the Different Land Classes
in the System B Left Bank

Land Class Area (ha) Percentage
10U 5,356 6.1
2 U 4,908 5.6
2 Ut 2,382 2.7
1R 10,419 11.8
1 Rt 4,028 4.6
2 Rs 13,869 15.8
2 Rt 3,193 3.6
6 Us 3,564 4.1
6 Ut 5,174 5.9
6 Ust 8,401 9.6
6 Rs 10,163 11.6
6 Rt 740 0.8
6 Rst 5,057 5.8
6 N (roads, bunds,

tanks, streams) 9,474 10.8
Unclassified land 1,046 1.2

GRAND TOTAL 87,774 100

SOURCE: Maduru Oya Project Feasibility Report Annex B, Soil and Land
Classification - Acres International Limited, 1979.



The land classification system that was used to evaluate System B
Left Bank including Zone 4A was designed to select land for paddy rice.
Now that the emphasis of MARD is to encourage the growing of diversified
crops, a land classification system to select the best land for diversi-
fied crops should be applied to Zone 4A, the project area within MARD
which has not yet been constructed. This would enable the implementors
of the plan to direct the development accordingly. The data in the soil
survey have already been collected and therefore it is just the inter-
pretation of the soils data that is required, geared toward crop
diversification.

The land use plan should be made before the implementation of the
structure plan for Zone 4A. The dual land classification system used by
the United States Bureau of Reclamation (USBR) system of 1953 which
recognizes 6 classes of irrigated land for diversified crops should be
applied.

E. Agricultural Potential of Soils

The agricultural potential of the soils in the project area can be
measured from their performance. Yield data of pady rice in System B
Zones 1 and S are presented to show the yield potential of these soils,
Table 3.

TABLE 3. Yield Of Irrigated Maha Season Rice In System B Zones

1l and 5

Year Number of Families Settled Yield (t/ha)
Maha Yala

1982 1380
1982-1983 3.6
1983 4.1
1983-1984 2.6
1984 4.4
1984-1985 1130 5.6
1985 3.8
1985-1986 1000 5.1
1986 4.1
1986-1987 1700

SOURCE:  Mahaweli Economic Agency (MEA), Statistics Division

Table 3 shows that the soils in System B have a potential of giving 5.6
tons per hectare of rice in the Maha Season and 4.4 tons per hectare in the
Yala. These yield levels are fair considering that the settlers involved
were still new in the farming business.

Yield data in System H are also presented to show how an RBE soil
performs with diversified crops, Table 4.
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TABLE 4. Yield Performance of Some Diversified Crops Planted
on RBE Soil in 1983-1984, Irrigated During the Yala
Season System H

CroE Yield (kg/ha)
ybean 1,560
Cowpea 2,218
Greengram 1,320
Bush Sitao 4,200
Ground Nut 1,449
Chilli 1,085
Big Onion 5,787
Red Onion 8,767
Potato 7,666

SOURCE: FSR/E Workshop Proc. 1986

Table 4 shows that RBE is a fairly good soil for growing diversified
crops.

F. Agronomic Practices That Can Be Adopted By Settlers, To Conserve The
Soil.

1, Terracing, Bench

The soils in the project area are sandy in nature and are very
susceptible to erosion. To prevent erosion farmers should make bunds
before beginning to cultivate their land regardless of the slope they are
in. The other soil conservation practices such as contour farming or
strip cropping are not enough. The best is bench terracing. This has
been proven very effective in many countries of the world.

2. Organic Fertilization

Organic fertilizers can be in the form of compost or farm
manure. Compost can be made by collecting crop residues and weeds and
piling them in one corner of the homestead to decompose. Better yet if
animal manure can be mixed with the plant residues. After two or more
months the pile can already be used as fertilizer.

The organic fertilizers are very suitable fertilizers for soils in
the project area tecause they contain micronutrient elements which the
inorganic fertilizers do not carry.

G. Cropping Systems Recommended for Soils in System B Left Bank

Having understood the drainage status of the different soils in
System B Left Bank particiularly Zone 4 A, the following cropping
systems can be recommended:
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1. Poorly drained Soils

The poorly drained soils do not dry even during the Yala season.
This is the observation of those who have watched the place for a long
time. Therefore a paddy-paddy cropping system is appropriate for these
soils.

2. Imperfectly drained Soils

The imperfectly drained soils have high water table during the Maha
season but drain to more than 50 centimeters during the Yala season.
This behavior can allow these imperfectly drained soils to be planted to
crops other than paddy during the Yala season. A paddy in the Maha
season and diversified crops during the Yala season is recommended for
these soils. Diversified crops would include chilli, green gram, black
gram, cowpea, soybean, peanut, Bombay onions, red onions, corn, potato,
tomato, eggplant, vegetables and many others.

3.  Well Drained and Moderately Well Drained Soils

The well drained and the moderately well drained soils can be
planted to diversified crops during both the Maha and Yala seasons. They
do not have the poor drainage problem. These soils, however, should
first be bunded to prevent soil erosion.

4. The Homestead Areas

A very intensive cropping system is recommended for the homestead
areas because of the presence of family labor around the home. Possible
livelihood projects include poultry consisting of ten hens and a
rooster. Fruit crops are highly recommended such as banana, papaya,
pineapple, passion fruit, mango. Vegetable crops such as tomato,
eggplant, ginger, pole bean, winged bean, sweet potato can be planted
until no space is wasted.

5. At the Regional Research Station at Aralaganwila

A demonstration plot at the Regional Research Center at Aralaganwila
should be established to serve as research and a demonstration of a very
intensive cropping system for the homestead. Consider this set up:

12 a?
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Legend:

- Bananna 4

Papaya 5

Pineapple 40

Chilli 36



H.” Non Traditional Crops for System B Left Bank

~ In addition to the diversified crops mentioned for choice, crops
such as cucumber, water melon, musk melon, citrus are suggested. These
are crops often grown in dry areas.

I, Researchable Areas of Concern:

1. Draining Imperfectly Drained Soils for Diversified Cropping during
the Maha Season.

This is a big problem in the Zone 4A area. Most of the soils in
this project area of MARD belong to this drainage category where the
emphasis is to grow diversified crops. The issue is, can the installa-.
tion of drainage system be enough to improve imperfectly drained soils to
make them available for diversified cropping during the Maha season?

This should be answered in the affirmative before expensive drainage
network is put in place.

2.  Sorjan System for the Poorly Drained Areas

Sorjan system is where half of a poorly drained area is raised
by lowering the other half. The soil from the low portion is placed over
the other half to raise it. Sidewise, the sorjan plot looks like the
figure below. This system is successfully done to raise grapes, vegeta-
bles and other crops in the poorly drained areas of Thailand. Harvesting
is done on boats even.

RAKARARAR RARRRRRA
& ] ® &
& r & ®
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3. Varietal Testing of New Varieties of Crops in Cooperation with
Breeding Stations.

Varietal testing of new varieties of crops should continue in
Aralaganwila Station in cooperation with Maha Illuppallama Station and
other plant breeding stations.

4. Fertilizer and Pest Control Studies that Go Along with New Varieties
of Crops.

Fertilzers and pest control studies should go along with the
varietal testing of crops.

14 15/
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5. Crop Mixing
a. (Cabbage-tomato Mix.

It has been reported that this mix can control the pest of
cabbage.

b. Legume-corn Mix.

Legumes include green gram, soybean, cowpea, ground nut. Corn
has been found to mix successfully with these legume crops. The right

population of the corn should be determined.

J.  Research Linkages

Cooperative research is the best way to establish linkage between
researchers from different research stations. In breeding for example,
Aralaganwila station serves as a testing site for new varieties for crops
from Maha Illuppallama station. In this case, there is direct link
between stations and researchers. This establishes cooperation and
speeds up results,

15
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ANNEX H

MARD FROJECT DESIGN TABLE H - 1

LAND SETTLEMENT AND NUMRER OF FARM FAMILIES
MAHAWEILLT SYSTEM B LEFT DANL

LAND USE IN HECTARES FOFULATION
FASTURE TOTAL
IRRIG IRRIG FUEL 2%  ROCK %  NUMEBER  NON- POFULATION
GROSS LAND LAND SETTLE  HORTICUL TIMEER ERODED  FArH FARM TOTAL AT S.2 FER'S

ZONE AREA FADDY UFLAND  AREA AREA LAND LANMDS FAMILIES FAMILIES FAMILIES FER FAMILY
ONE 16, 109 4,902 1.594 2,262 bH67 . 180 1,350 a,ou0z 1.174 &, 076 T1.739S
TWO 18,175 5,057 0 2,612 O 4,707 =99 5. 05T 1.011 6,064 T1.533
THREE 9,875 2. 764 56 1,7&7 0 4,709 a9 2,765 484 2.849 14,815
FOUR A 18,194 4.%516 90 2.59& 2.817 5,129 840 1,516 T8O S.4°¢ '28.57°
FIVE 16,592 79 556 1.712 1.296 5,504 128 I, \8en 779 4,466 24,267
TOTAL E 74,949 14 2,296 10, 950 4,780 23,829 2.726 Iv.724 4,327 25,1351 170,785

SOURCE: MAHAWELI AUTHORITY. FLANNIHNG AND MONITORING UMIT 4/17/86
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ANNEX H

MARD FROJECT DESIGN TABLE H-2

FARMER FAMILIES SETTLED UNDER THE MAHAWEL! FROGRAM

SYSTEM  EST. NO. NO. SETTLED  EALANCE NEWLY IRRIGATED
FAMILIEE  THRU END 198& AREA (ha)
H ST.ITO 27,170 o ST 17
c 24,491 12.24%  iZ,Z46 24,491
Br LE Z0, 724 9.0 10.8B04  Zi.31i4
E: RE 14, OO0 O 14,000 14,511
TOTaL . 7es 45,735 I7.050  BI.496

* In addition, there will be B,627 non-farm families
who will receive only homestead allotments.

SOURCE: Mahaweli Authority, Flanning and Monitoring Unit 4/17/87
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MARD Crop Dets

COSTS AND RETURNS OF CROP PRODUCTION: TABLE 1

CROP: MAHA 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

6/68/87

DOA Mi Res. MARD Design
DryZone  Stetion Assumptions
Averages Recomm'ds  ([nitia) LOP
3,881 4,500 6,000
3.08 3.35 3.10
11,953 0 15,075 18,600
2,270 1,500 2,000
746 750 0
346 0 750
220 0 ]
131 150 200
662 600 750
1,104 800 1,200
S80 S00 500
494 500 500
99 100 100
6,652 0 4,900 . 6,000
5,301 0 10,175 12,600

Page 1
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MARD Crop Dete

_COSTS AND RETURNS OF CROP PRODUCTION: TABLE 2

CROP: YALA PADDY

Yield (kg/ha)
Price (Re/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
HET RETURNK/HA

. »

6/8/87

D0A Mi Res. MARD Design
DryZone  Stetion Assumptions
Averages Recomm'ds  Initisl LOP
3,519 3,500 4,800
3.36 3.50 3.25
11,824 0 12,250 15,600
1,983 1,000 1,500
726 750 0
n 0 750
217 0 0
126 125 150
639 600 700
1,186 800 1,200
8635 750 750
464 400 c00
86 en 100
6,623 0 4,505 5,650
5,201 0 7,745 9,950

Page 2
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MARD Crop Dats

COSTS AND RETURNS OF CROP PRODUCTION: TABLE 3

CROP: CHILLIES

Yield (kg/ha)
Price (Rs/Kg)

Gross Retyrns

Cash Production Costs

Hired Labor
Custom Plow: 4wD
1 2WD
: Buff
Buff Harrow&Level

Seed
Fertilizer
Pest. & Herb.
Irrigation
Other

TOTAL/HECTARE
NET RETURN/HA

6/8/87

DOA Ml Pes. MARD Design
DryZone  Stetion Assumptions
Averages Recomm'ds  Initial LoP
1,279 3,500 1,000 2,000
34.00 24.00 25.00 30.00
43,486 91,000 25,000 60,000
5,965 10,300 5,000 10,000
S61 1,550 1,500 1,500
0 N 0
289 0 0
0 0 200
0 180 150 200
1,991 3,581 1,500 3,500
2,181 5,250 2,000 3,000
1,018 0 1,000 2,000
358 0 200 300
12,383 20,861 11,350 20,800
31,103 70,139 13,650 39,200



MARD Crop Date

COSTS AND RETURNS TO CROP PRODUCTION: TABLE 4

CROP: SOY
DOA Cost of Production M Res. MARD Design
Station Azsumptions
ANURAD. KALAWEWA Recomm'ds  Initial LOP
Yield (kg/ha) 1,4%4 1,583 2,200 1,100 1,800
Price (Rs./kg) 8.22 7.98 7.50 8.00 8.00
Gross Returne 12,283 12,635 16,500 8,800 14,400
Cash Production Costs
Land Prep. 815 1,136 1,200 1,000 1,200
Seed 603 667 1,020 700 900
Fertilizer 850 277 750 400 750
Pest. & Herb. 627 462 1,020 S00 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 §,441 10,904 4,600 9,200
CROP: COW PEA
Yield (kg/ha) 204 845 2,000 700 1,400
Price (Rs./kg) 8.58 10.80 10.00 10.00 10.00
Gross Returns 6,898 9,126 20,000 7,000 14,000
Cash Product. Costs
Land Prep. 0 1,008 2,471 500 1,200
Seed 326 225 450 300 400
Fertilizer 0 0 840 400 £00
Pest. & Herb. 395 605 1,080 500 500
Hired Lsbor 472 454 1,920 400 1,500
Other 0 0 0 0 0
TOTAL PER HECTARE 1,193 2,292 6,761 2,100 4,400
NET RETURNS (RS./HA) 5,705 6,834 13,239 4,900 ° 9,600

6/8/87

Page 4
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MARD Crop Dats

COSTS AND RETURNS TO CROP PRODUCTION: TABLE 5
CROP: BLACK GRAM

DOA Cost of Production __ MI Res, MARD Design
Station Assumptions

ANURAD. KALAWEWA Recomm'ds  {nitial LOP
Yield (kg/ha) 807 853 1,200 600 1,220
Price (Rs./kg) 9.48 14.76 10.00 10.00 12.00
Gross Returns 7,650 12,590 12,000 6,000 14,760
Cash Product. Costs
Land Prep. 852 813 2,471 700 1,500
Seed 5586 375 300 400 400
fFertilizer 0 0 840 700 800
Pest, & Herb. 0 0 1,080 80n 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 Mi RES. MARD Design
' STAT. Assumptions

ANURAD. KALAWEWA POLONN. Recomm’'ds  Initial LOP
Yield (kg/ha) 858 805 1,012 1,700 600 1,230
Price (Rs./kg) 18.77 16.68 17.35 12.00 12.00 15.00
Gross Returns 16,105 13,427 17,558 20,400 7,200 18,450
Cash Production Costs
Land Prep. 0 432 724 2,471 1,000 1,500
Seed 492 341 501 360 300 400
Fertilizer 0 0 314 840 200 800
Pest. & Herb. 857 635 837 1,080 560 500
Hired Labor 412 556 2,547 1,920 500 1,500
Other 0 0 0 0 100 100
TOTAL PER HECTARE 1,761 1,964 4,923 6,671 2,600 4,800

NET RETURNS (RS./HA) 14,344 11,463 12,635 13,729 4,600 13,650

6/8/87 Page S



COSTS AND RETURNS TO CROP PRODUCTION: TABLE 6

CROP: GROUNDNUT

MARD Crop Data

_DOA Cost of Production __ MI Res. MARD Design
Station Assumptions
POLONNARUWA Recomm'ds  Initisl LOP
Yield (kg/ha) 2,009 2,000 1,000 2,000
Price (Rs./kg) 10.83 10.00 10.00 10.00
Grose Returnz 21,757 20,000 10,000 20,000
Lash Production Costs
Land Prep. 71 2,471 S00 1,500
Seed 2,443 1,000 600 1,600
Fertilizer 170 240 3700 800
Pest. & Herb. 291 900 200 400
Hired Labor 3,300 1,800 700 1,500
Other 0 0 0 0
TOTAL PER HECTARE 6,915 7,011 2,600 5,200
NET RETURNS (RS./HA) 14,642 12,989 7,400 14,800
CROP: POTATOES
DOA Cost of Prod. MI Res. MARD Design
Station Assemptions
' BADULLA Recomm'ds  Initial LOP

Yield (kg/ha) 13748 12,500 5,000 12,000
Price (Rs./kg) 9.82 10.00 10.00 10.00
Groas Returns 135,005 125,000 50,000 120,000
Cash Production Costs
tand Prep. 0 1,625 1,500 1,750
Seed 39,214 30,000 20,000 30,000
Fertilizer 8,214 1,200 1,000 1,500
Pest. & Herb. 2,428 1,300 1,000 1,000
Hired Labor 8,156 5,618 3,000. 5,000
Other 1,359 0 500 500
TOTAL PER HECTARE 59,373 39,943 27,000 39,750
NET RETURNS (RS./HA) 75,632 85,057 23,000 80,250
6/8/87 Page €
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MARD Crop Data

COSTS AND RETURNS TO CROP PRODUCTION: TABLE 7

CROP: RED ONIONS

Yield (kg/ha)
Price (Rs./kg)

Gross Returns

LCash Production Costs

DOA Cost of Production

Land Prep.

Seed

Fertilizer

Pest. & Herb.
Hired Labor
Irrig. Hand Pump
Other

TOTAL PER HECTARE

NET RETURNS (RS./HA)

CROP: BOMBAY ONIONS

Yield (kg/ha)
Price (Rs./kg)

Gross Returns

Cash Product. Costs

Lsnd Prep.

Seed

Fertilizer

Pest. & Herb,
Hired Labor
Pump Irrigation

TOTAL PER HECTARE
NET RETURNS (RS./HA)

6/6/87

Mi Res. MARD Design
Station Assumptions
JAFFNA BATTICAL __ Recomm'ds Initial LOP

12,353 9,026 20,000 8,000 15,000
6.72 8.39 11.00 11.00 11.00
83,012 75,728 220,000 £8,000 165,000
2,467 0 1,500 1,500 1,500
33,555 13,118 26,250 20,000 25,000
g,124 4,466 1,176 . 1,500 2,000
4,387 3,414 1,840 1,500 1,800
12,664 18,024 19,200 12,000 18,000
4905 0 0 0 5,000
190 462 1] 200 500
66,288 39,484 49,926 36,700 53,800
16,724 36,244 170,074 1,300 111,200

DOA Cozt of Production Ml Res. MARD Dezign

Station Assumptions

Mstale Recomm'ds  Initial LoP

5667 20,000 8,000 15,000
11.16 11.00 11.00 11.00
63,357 220,000 88,000 165,000
0 1,550 1,200 1,500
669 11,050 10,000 10,000
1,902 1,209 1,000 1,500
951 1,915 1,000 1,000
2,890 25,280 10,000 20,000
6,133 0 0 5,000
12,545 41,004 23,200 39,000
50,812 178,996 64,600_ 126,000



MARD Crop Date

.COSTS AND RETURNS TO CROP PRODUCTION: TABLE 8

CROP: COARSE GRAINS MAIZE

Ml Recommendstions MARD Design

Asuumptions

MAIZE MILLET= Initisl LOP
Yield (kg/ha) 2,000 2,000 1,500 3,000
Price (Rs./7kg) 4.00 2.50 3.00 4.00

NOTES:

Gross Returns 8,000 5,000 4,500 12,000
Cash Product. Costs * Kurakkan
Land Prep. 0 0 1,500 1,500 ** 40% of Labor
Seed 70 20 100 200 charged
Fertilizer 300 0 500 1,000
Pest. & Herb. 150 1] 200 200
Hired Labor+¥ 1,312 1,200 1,000 1,500
Other 0 400 100 200
TOTAL PER HECTARE 2,432 1,620 3,400 4,700
NET RETURNS (RS./HA) 5,568 3,380 1,100 7,300
CROP: OIL CROPS (Irrigated or Preduction en Homestead)

MI Station Recommendations

Castor Sesame Mustard  Sunflowar

Yisld (kg/ha) 1500 1,000 1,000 1,100
Price (Rs./kg) 10.00 15.00 60.00
Gross Returns 15,000 15,000 60,000
Cesh Production Costs
Land Prep. 1,875 2,500 1,250 1,675
Seed S0 75 480 2?7
Fertilizer 764 764 728 1,029
Pest. & Herb. 350 369 378 330
Hired Lebor 1,760 2,360 3,000 1,100
TOTAL PER HECTARE 4,799 6,068 5,836 4,334 '
NET RETURNS (RS./HA) 10,201 8,932 54,164
6/8/87
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MARD and MDS Economic Analysis

Economic Analysis, Table 9

. Evolution of the Cropping System With and Without MARD, in heclares

YEARS

{CROP 1 2 3 4

8-30)

Maha Paddy without 1.00 100 1.00 1.00
with 100 100 065 0.95

Yala Paddy without 100 1.00 095 0.90
with 0085 075 065 055

Chilli without  0.00  0.00 005 0.10
with 0,05 0.10 0.10 0.0S

Mung Bean without 0.00 0.00 000 0.00
with 005 005 0.10 0.10

Black Gram without 0.00 0.00 0.0 0.00
with  0.05 0.05 0.05 0.10

Cow Pea without 0.00 0.00 0.00 0.00
with  0.00 005 005 0.5

Crops 0niy with Project
Groundnuts 0.00 0.00 0.05 0.05
Potatoes 0.00 0.00 0.00 0.00

Soy 0.00 0.00 0.00 0.05
Red Onlons  0.00 0.00 0.05 0.05

Bombay Onions  0.00  0.00 0.00 0.00
Maize 0.00 0.00 0.00 0.0S

Castor Beans 0.00 0.00 0.00 0.00
Sesame 0.00 0.00 0.00 0.00

1.00
0.90

0.85
0.45

0.15
0.0

0.00
0.10

0.00
0.05
0.05
0.05

0.05
0.05

0.05
0.05

0.05
0.00

1.00
0.90

0.80
0.35

0.05
0.05

0.05
0.10

0.05
0.10

0.05
0.05
0.05
0.10

0.10
0.05

0.05
0.05

0.05
0.00

6/8/87

1.00
0.85

0.10
0.10

0.10
0.10

0.05
0.05
0.05

0.15

0.15
0.05

0.05
0.05

0.05
0.05

1.00
0.85

0.70
0.15

0.05
0.0%

0.10
0.10

0.10
0.10

0.05
0.05
0.05

0.0

0.20
0.05
0.05
0.05

0.05
0.05



MARD and MDS Economic Analysis

Economic Analysis, Table 10
Yields (kilograms per heclare)

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

Maha Paddy without 4,500 4,500 4,500 4,600 4,700 4,800 4900 5,000
with 4500 4,500 4,750 5000 5250 5500 5750 6.000

Yala Paddy without 3,500 3,500 3500 3.600 3.700 3.800 3900 4000
with 3500 3,500 3,750 4,000 4200 4,400 4,600 4,600

Chilli without 1,000 1.070 1.140 1.210 1.280 1,350 1.420 1.490
with 1,000 1,140 1,280 1,420 1,560 1,700 1,840 2,000
Mung Bean without 600 540 680 720 760 8uy 54v 88v

with 600 630 780 870 960 1,050 1,140 1,22

Black Gram without 600 640 660 720 760 800 540 000
with 600 690 780 870 960 1,050 1,140 1,230

Cow Pea without 700 740 780 820 860 900 940 980
with 700 800 900 1,000 1,100 1,200 1,300 1,400

Crops Only with Profec
Groundnuts 1,000 1,143 1,286 1,429 1,571 1,714 1,857 2,000
Potatoes 5,000 6,000 7,000 8,000 9,000 10,000 11,000 12,000

Soy 1,100 1,200 1,300 1,400 1,500  1.600  1.7200  1.800
Red Onions 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,000

Bombay Onions 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,000
Maize 1,500 1,714 1,929 2,143 2357 2571 2,786 5,000

Castor Beans 800 900 1,000 1,100 1,200 1,900 1,400 1,500
Sesame 650 700 750 800 850 900 950 1,000

6/8/87



Economic Analysis: Table 11

MARD and MDS Economic Analysis

Total Production in kilograms

YEARS
(CROP 1 2 3 4 5 6 7 6-30|
Maha Paddy without 4,500 4,500 4,500 4,600 4,700 4,800 4900 S,000
with 4500 4,500 4513 4,750 4,725 4950 4,886 5,100
Yala Paddy without 3500 3500 3325 3240 3.145 3040 2925 2.800
with 2975 2,625 2,438 2,200 1,890 1,540 , 190 720
Chilli without 0 0 57 121 192 b8 Al 75
wilh S0 114 128 71 78 8% 92 100
Fung Bean without 0 0 0 0 0 4 84 66
with 30 35 78 87 96 105 114 123
Black oram without 0 0 0 0 0 40 o4 00
with 30 35 39 87 96 105 114 123
Cow Pea without 0 0 0 0 0 43 47 4
with 0 40 45 SO 59 60 AS 70
Crops Only with Projec
Groundnuts 0 0 64 71 79 86 Q3 100
Potaloes 0 0 0 0 450 1,000 1,650 2,400
Soy 0 0 0 70 75 160 255 360
Red Onions 0 0 500 550 600 650, 700 750
Bombay Onions 0 0 0 0 600 650 700 750
Maize 0 0 0 107 118 129 29 150
Castor Beans 0 0 0 0 60 65 70 75
Sesame 0 0 0 4y 0 0 48 50
6/8/87



Economic Analysis: Table 12

MARD and MDS Economic Analysis

Prices (Rupees per kilogram)

YEARS
[CROP 1 2 3 4 5 6 7__8-30
Maha Paddy without 335 331 328 3.24 32t 317 Z14 310
with - 335 331 328 324 321 347 344 340
YalaPaddy witheut 350 346 343 339 336 332 329 395
with 350 346 3435 339 336 3.32 29  3.25
Chilli without 25.00 25.71 2643 27.14 2786 2857 29.29 30.00
with 25.00 25.71 26,43 27.14 2786 2857 28.29 30.00
flung Bean without 12,00 1243 12.86 13.29 13.71 14.14 1457 1500
with 12,00 1243 1286 1329 13.71 14.14 1457 15.00
Black Gram without 10.00 10.29 1057 10.86. 11.14 1143 11.71 12.00
with 1000 10.29 1057 10.86 11.14 1143 1171 1200
Cow Pea without 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
with 1000 10.00 1000 10.00 10.00 10.00 10.00 10.00
Crops Only with Projec
Groundnuts 10.00 10.00 10.00 10.00 10.00 1000 1000 10.00
Potatoes 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Soy 8.00 800 800 800 800 800 8.00 8.00
Red Onions  11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00
Bombay Onions  11.00  11.00 11.00 11.00 11.00 11.00 11.00 11.00
Malze 3.00 314 3229 343 357 371 386 400
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
6/8/87



Economic Analysis: Table 13

MARD and MDS Economic Analysis

6ross Revenue (in rupees per crop)

YEARS

CROP 1 2 3 4 5 6 7 8-30|
Maha Paddy without 15,075 14,914 14,754 14,917 15,074 15,223 15,365 15,500
with 15,070 14914 14,795 15,404 15,154 15699 15,326 15810

Yala Paddy without 12250 12,125 11,400 10,993 10558 10097 9611 9.100
with 10,415 9,094 8,357 7464 6,345 5,115 3,779  2.340

ChillE without 0 b 3, 5349 1929 2079 2235

with 1,250 2,931 3085 1,927 2473 2,425 2,694 3,000

Mung Bean without 0 0 0 0 0 Sbb 1L.Zzd 1,320
with 360 429 1,003 1,156 1,317 1,485 1,661 .45

Black Gram without 0 0 0 0 0 457 9%4 1,090
with 300 355 412 945 1,070 1,200 1,335 1,47

Cow Pea without 0 0 0 0 0 450 470 490
with 0 400 450 500 550 600 650 mnn

Crops Only with Projec

Groundnuts 0 0 643 714 786 857 929 1,000
Potatoes 0 0 0 0 4,500 10,600 16,500 24,000

Soy 0 0 0 560 600 1,280 2,040 2.880

Red Onions 0 0 5500 6,05 6600 7,150 7,700 8,25

Bombay Onions 0 0 0 0 6600 7,15 7,700 8,250
Maize 0 0 0 367 421 478 537 600

Castor Beans 0 0 0 0 600 650 700 750
Sesame 0 0 0 0 0 0 713 750

6/8/87



Economic Analysis: Table 14

MAPD and MDS Economic Analysis

Cosl of Production (Rupees per hectare)

YEARS
{CROP 1 2 3 4 5 6 7 8-3
Maha Paddy without 4,900 4,900 4,900 4,900 4,900 4,900 4,900 4,900
with 4900 5,057 5214 5371 5529 5656 5,845 6,000
Yala Paddy without 4,505 4,505 4,505 4.505 4,505 4505 4505 4505
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 11,250 12,200 14,050 15,400 16,7950 18,100 19,450 20,300
Mung Bean without 2,600 2,600 2,600 2,600 2600 2600 2600  7.600
with 2,600 2.914 3,22 3,547 2,657 4,171 4,45¢ 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 3686 3979 4271 4,564 4,857 5,150
Cow Pea without 2,100 2,100 2,100 2,190 2,100 2,100 2,100 2,100
with 2,100 2,429 2,757 3,086 3,414 3,743 4171 4,400
Crops Only with Profe
Groundnuts 2,600 2971 3343 3.714 4,086 4457 4829 5200
Potaloes 27,000 28,621 30,645 32,464 34,2606 36,107 37,929 39,750
Soy 4200 4,343 4486 4629 4771 4914 5.057  5.200
Red Onions 36,700 29,143 41,586 44,025 46,471 48,914 51,357 53,500
Bombay Onions 23,200 25,457 27,714 29,971 32,229 34,486 36,743 39,000
Maize 3,400 3586 3,771 3,957 4143 4729 4514 4,700
Castor Beans 4,800 4,800 4,800 4800 4,800 4,800 4,600 4,600
Sesame 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6.000
6/8/87
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MARD and MDS Economic Analysis

Econemic Analysis: Table 15
Total Cost of Production (rupees per crop)

YEARS .
[CrROP 1 2 3 4 5 b 7 8-30|

Maha Paddy withoul 4,900 4,900 4,900 4,900 4,900 4900 4900 4900
with 4,900 5,057 4,954 5,103 4976 5,117 4,966 5,100

Yala Paddy without 4,505 4505 4280 4,055 3,829 3604 3379 3154
with 3,829 3,501 3,141 2,748 2,322 1,063 1,372 §dd

Chilli without ] 0 o968 1,135 1,703 Sea 564 568

with 968 1,270 1,405 770 838 805 373 1,050

Mung Bean without v 0 0 v v 130 ZoV <bv
with 130 146 223 254 38 417 449 430

Black Gram without 0 ¢ 0 0 0 i35 310 o510

with 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 Only writh Project
Groundnuts 0 0 167 186 204 223 241 260
Potatoes 0 0 0 0 1,714 3,611 56389 7,950

Soy 0 0 0 23 239 491 759 1,040

Red Onions 0 0 2,079 2201 2,324 2,446 2,568 2,690
Bombay Onions 0 0 0 0 1611 1,724 1,837 1,950
Maize 0 0 0 198 207 216 226 278

Castor Beans 0 0 0 0 240 240 240 240
Sesame 0 0 0 0 0 0 300 300
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MARD and MDS Economic Analysis

Economic Analysis: Table .16

Net Returns (rupees per crop)

YEARS

[CROP 1 2 3 4 S 6 7 8-l
Maha Paddy without 10,175 10,014 9,854 10017 10,174 10,323 10,4k5 1n,A0ON
with 10,175 9,857 9,841 10,501 10,178 10,581 10,359 10,710

Yala Paddy without 7,745 7.620 7,120 6938 6,729 6.493 6232 5947
with 6,533 5,592 9.216 4717 4,025 3,252 2407 1,493

Chilli without 0 0 939 2,149 3646 1,361 1,512  1.668

with 683 1,661 1,978 1,157 1,335 1,524 722 1,960

Mung Bean without 0 0 0 0 0 456 964  1,Ubv
with 230 283 680 802 931 1,068 1213 1285

Black Gram without 0 0 0 0 0 302z 674 740
with 145 185 228 547 643 744 850 951

Cow Pea wlithout 0 0 0 0 0 345 365 A
with 0 279 312 346 379 413 44h 480

Crops Only with Project

Groundnuts 0 0 476 529 581 634 687 740
Polatoes 0 0 0 0 2,786 6,369 10,6811 16,050

Soy 0 0 0 329 361 789 1,281 1u4u

Red Onions 0 0 3,421 3,849 4276 4,704 5,132 5560

Bombay Onions 0 0 0 0 4939 5426 5863 6,300
Maize 0 0 0 169 214 261 212 JES

Castor Beans 0 0 0 0 360 410 460 510
Sesame 0 0 0 0 0 0 413 450
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MARD and MDS Economic Analysis

Economic Analysis: Table 17 -

Net Returns (rupees per hectare per c:op)

YEARS
[CROP 1 2 3 4 5 b 7 8-30
Maha Paddy without 10,175 10,014 9,854 10,017 10,174 10,327 10.465 10,600
with 10,175 9,857 10,359 10,843 11,309 11,757 12,188 12,600
Yala Paddy without 7,745 7,620 7,495 7,709 7916 8,116 8,309 8.4%
wilh 7,745 7,456 8.025 8576 8941 9291 Q@628 9950
Chilli without 18,779 21,493 24207 27221 30,226 13,250
with 13650 16.614 19,779 23143 26,707 30.471 34.435 39.200
Mung Bean withayt R714  QRan 10 /NN
with 4,600 5,661 0,800 8016 9309 10679 110 13.650
Black Gram without 043 6.740 7 .4AN
with 2,900 3,704 4,500 5467 6,426 7,430 5.497  9.6i0
Cow Pea without 6900  7.300 7,700
with 5.571 6,243 6,914 75866 8,257 8,529 $,600

Crops Only with Project

Groundnuts 9,514 10,571 11,629 12,686 12,743 14,800
Potatoes 55,714 63893 72,071 80,250
Soy 6571 7,229 7,886 8,543 9,200
Red Onions 68,414 76,971 85,529 94,086 102.643 111.200
Bombay Onions 98,771 108,514 117,257 124,000
Maize 3,390 4,276 5,222 6,231  7.300
Castor Beans 7,200 8200 9200 10.200
Sesame 0,250 9,000
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MARD and MDS Economic Analysis

Economic Analysis: Table 18

Internal Rale of Return
all figures in U.S. dollars

Benefits Benefits Benefits MARD costs water MDS profect costs Met }
ear MARD 1.2.3.5 MARD 4A MDS 4A USAID GSL charges USAID GSL cashtlow |
1 85,022 0 0 2.393,725 242,000 1,789,474 2,238,500 2,418,900 -8,997,577
2 152,685 0 0 2513842 341,000 2,000.000 4,576,000 S,827,400 -15,101,257
3 453.358 S8.517 353,724  2,750.670 438,900 2515838 3.976500 -13.A40,000
4 662,149 114,375 507,217  2.856.210 443,500 2,820,237 1,201,700 1323500 -7.621.205
S 1,8220978 344.882 594260 2,552.765 423,900 3,120559 -3,72E,154
6 3.817.915 845.573 779,535 575.440 240,900  3.307.935 1.318.748
7 5,830,266 1,821,977 983,736 499,323 185,900 2,254,218 4.656,525
8 10,894,170 2,986,702 1,007,345 460,526 176,000 3,359,771 10,891,021
9 11,155,630 3,440,681 1,031,522 185,000 1,237,631 14,205,202
10 11,423,765 3,914,730 1,056,278 181,00 1,267,224 14,946,029
11 1,697,526 4,008,684 1,081,629 176.000 1,297.750 15.314.088
12 11,978.267 4,104,892 1,107,588 171,000 1,328,896 15,660,650
13 12,265,745 4,203,410 1,134,170 166,000 1,360,790 16,075.52%
14 12,560,123 4,304,291 1,161,390 161,000 1,393,449 16.471.356
15 12,861,566 4,407,594 1,189,264 156,000 1,426,892 16,679,532
16 13,170,243 4,513,377 1,217,806 151,000 1,461,137 17,2RQ 2RQ
17 13,486,329 4,621,698 1,247,033 151,000 1,496,204 17,707,656
18 12,810,001 4,732,619 1,276,962 151,000 1,532,112 18,126,462
19 14,141,441 4,846.201 1,207,609 151,000 1,568.884 18.575.368
20 14,480,836 4,962,510 1,538,992 151,000 1,606,557 16,024,601
21 14,828,376 5,081,610 1,371,128 151,000 1,645,094 19,485,020
22 15,184,257 9,203,569 1,404,035 151,000 1.684.576 19.956.214
23 15,548,679 5,328,455 1,437,731 151,000 1,725,006 20,478,855
24 15,921,847 5,456,338 1,472,237 151,000 1,766 40K 20,937 N1A.
25 16,303,972 5,987,290 1,507,571 151,000 1,808,500 21,439,032
26 16,695,267 9,721,385 1,543,752 151,000 1,852,211 21,957,192
27 17,095,953 5,858,698 1,580.802 151,000 1,896,664 22.487.789
28 17,506,256 5,999,307 1,618,742 151,000 1,942,164 23,031,120
29 17,926,406 6,143,290 1,657,592 151,000 1,988,797 21,587,421
30 18.356.640 6.290.729 1.697.374 151.000 2.036.528 24.157.215
internal rale of return = 16.77
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TABLE 19

ECUNOMICS OF ONE-HALF ACRE HOMESTEAD WITHOUT PROJECT

I. Cost of Production

A. Cost of seed pieces

1. Banana, 12 suckers at Rs.5/ 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 500
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 - 2,000
D. Pepper, 686 plants x 0.5 kg fruit/plant

x Rs.6/kg - 2,058

Gross Income Rs. 4,978

I11. Net Income Rs 2,245



TABLE 2

ECONOMICS OF ONE-HALF ACRE HOMESTEAD WITH PROJECT

I. Cost of Production
A. Cost of seedpieces

Banana, 24 suckers at Rs.5/sucker -
. Papaya, 20 seedlings at Rs.1/seedling -
Pineapple, 961 suckers at Rs.l/sucker -
Pepper (bell), 961 seedlings at

Rs.1/seedling -

G0
. .

Sub- total

B. Fertilizers and chemicals

C. Labor

Total Expenses

I1I. Gross Income
A. Banana, 24 bunches at Rs.60/bunch -

B. Papaya, 20 plants x 10 fruits/plant x Rs.fruit-

C. Pineapple, 961 fruits x Rs.5/fruit

D. Pepper, 961 plants x 0.5 kg furit/plant
x Rs.6/kg

Gross Income

III. Net Income

500

Rs.9,528

Rs.5,466



TABLE 21

ECONOMICS OF ONE ACRE HOMESTEAD WITHOUT PROJECT

I. Cost of production

A. Cost of seedpieces

1. Banana, 24 suckers at Rs.5/sucker - Rs. 120
2. Papaya, 35 plants at Rs.1l/seedling - 35
3. Pineapple, 1,000 suckers at Rs.l/sucker - 1,000
4. Pepper, 1,666 seedlings at Rs.l/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.15,471
I1I. Net Income Rs. 5,539



TABLE 22

ECONOMICS OF ONE ACRE HOMESTEAD WITH PROJECT

I. Cost of production
A. Cost of seedpieces
1. Banana, 83 suckers at Rs.5/sucker - Rs. 415
2. Papaya, 70 seedlings at Rs.l/seedling - 70
3. Pineapple, 2,780 suckers at Rs.l/sucker - 2,780
4. Pepper (bell), 4,150 at Rs.1/seedling - 4,150
Sub-total - Rs.7,415
B. Fertilizers and Chemicals - 1,500
C. Labor - 4,500
Total Expenses - Rs.13,415
I1. 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.19,315

Q>
AN



FIGURE 3.

HOMESTEAD, O..E-ACRE WITH PROJECT

Homelot - 1,000 M2

Cropping Lot - 3,000 M2

Banana - Papaya - Pineapple - Pepper

Gross Income ¢ Rs.32,730
Expenses : Rs.13,415
Net Income : Rs.19,315



Lot 1, 1000 M2

Banana
Papaya

Pineapple
Pepper

FIGURE 4

HOMESTEAD, ONE HALF ACRE WITH PROJECT

|
}
Homelot - 1000 M2 |
I
I
I

l
I
Cropping area - 1000 M2 |
Banana-Papaya-Pineapple- |
pepper f

I

24 bunches x Rs.60/bunch

20 plants x 10 fruits/plant

X Rs.2/fruit

961 fruits x Rs.5/fruit

961 plants x 0.5 kg/plant x Rs.6/kg

Gross Income with project
Expenses
Net Income

Rs.1,440

400
4,805
2,883

Rs.9,528
Rs.4,057
Rs.5,371

/(/S\,k



FIGURE 5

VARIATION OF ONE-ACRE HOMESTEAD WITH PROJECT

Homelot - 1000 M2

Pepper (bell), 1000 M2

|
I
l Distance of planting - 60 x 00 cm =
i = 2,777 plants
|

| Pineapple, 1000 M2
Distance of planting - 1 x 1 M=

= 1000 plants

Banana - Papaya, 1000 M2

Distance of planting -

Banana 24 trees

Papaya = 35 plants

60 M
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DATK:

REPLY TO
ATTN OF;

SURJECT:

TO:

Refs:

UNITED STATES GOVERNMENT

memorandum

May 28, 1987
E.Rg¥¥6ken, Mission Environmental Officer

Environmental Approval for Mahaweli Agriculture and
Rural Development (No. 383-0086) and Mahaweli Downstream
Support (No. 383-0103) Projects -

Project Files

(A) state 069805

(B) A.I.D. Environmental Regulaticns (22 CFR 216).

(C) HMahaweli Environmental Update Report; M.T. Sobczak;
Colombo, Sri Lanka; May 1987; 66pp.

(D) Environmental Assessment: Accelerated Mahaweli
Development Programme;
Tippetts-Abbett-McCarthy-Stratton (TAMS); Colombo, Sri
Lanka; 1980; four volumes with map addendum.

(E) Environmental Plan of Action: Accelerated Mahaweli
Development Programme; TAMS; Colombo, Sri Lanka; 1981;
101 pp.

This memo is to certify that the potential environmental
consequences of both of the subject projects have been properly
assessed and, to an acceptable extent, mitigated in accordance
with ref (B) requirements. These requirements have been met in
conjunction with the overall program assessment (refs. D and E)
and subsequent implementation (ref. C) of the AMP, as
documented in the attached Environmental Analyses for these two
pProjects. Accordingly, pursuant to the authority invested in
me via paragraph 3.F. of ref (A), I heréby certify that these

Projects meet both the letter and intent of the Agency

Environmental Procedures and approve said projects for
implementation at this time. This approval is subject to the
condition that the recommendations listed in the attached
Environmental Analyses are duly incorporated into the design
and subsequent implementation of these projects as specified to
ensure continued good progress in the environmental aspects of
overall AMP implementation.

att: a/s

cc: Stephen F. Lintner
ANE Bureau Environmental
Coordinator, AID/ANE/PD/ENV

OPFTIONAL FORM NO. 10
(REV. 1-80)

GSA FFMR (41 CFR) 101-11.¢
$010-114

% GPO : 1983 0 -~ 381-526 (9073)



Clearances:

J.J. Pinney/ENG @Z

J.B. Flynn/ARD %

D. 2Zvinakis/PRJ

L. Chiles/RLA £ s s pads

R. McLaughlin/pPRM

A

G.L. Nelson/DD

R.C. Chase/Director _é§;ﬁb%b’

AID:ENG:ERLOKEN: lbr

5/27/87
MWRL0322



ENVIRONMENTAL 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 island's 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 Mahawelij
Development Program.

Originally proposed as a 30-year development effort, in 1973
the GSL decided that it was both feasible and desirable to
accelerate completion of a por+ion of the Mahaweli Development
Program to within a six-year period. This revised program has
Subsequently become known as the Accelerated Mahaweli
Development Program (AMP). As presently proposed and being
implemented, the AMP consists of tne construction of four major
dams and nheadworks (Kotmale, Victcria, Randenigala and Maduru
Oya) wirth an annual hydro-electric bower 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" (37,000 hectares), System "C" (22,000 hectares) and
System "G" (5,000 hectares) of the Program area (see Figure

l). 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 conseguences associated with the construction of
the various individual development systems of the overall
program (see above cites). Through these studies, it became
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,



To assist the GSL in further examining this aspect of the AMP,
USAID contracted with the firm Tippetts-Abbett-McCarthy and
Stratton (TAMS) 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
pPlanning and social science. 1In 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 taker to address those impacts.

Upon completion, the four-volume TAMS assessment findings were
Subsequently incorporated into an Environmental Plan of Action
requesved by the GSL to further delineate how the report's
mitigative recommendations could be effectively translated into
environmenrtal actions. The Action Plan established project
implementation priorities and ldentified 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. 1In 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 in national rice production over the last few
years.



In System B (Figure 2), the largest single area in the AMP and
the site of AID's major investment, significant development has
tiken 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 bren settled on one hectare
irrigated allotments. 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 in Zone 4A of System
B, nas remained unfunded. USAID 1is considering funding a
portion of this work under the companion Mahawell Downstream
Support Prcject (383-0103).

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 AMP
(see above), the Mission decided it was 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 in view 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 in the original AMP
Assessment/Action Plan. The results of this analysis are
presented in tabular form in Table 1 (attached). An
examination of this information clearly indicates that
substantial progress has been achieved in all areas of AMP
environmental concern, as delineated in the original AMP
Assessment/Action Plan. Although the Update recommends renewed
efforts in certain environmental areas, overall, it concludes
that ...



"Nearly all of the original 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
(383-0055), PVO Co-Financing (383-0060) and Malaria Control
(383-0043) Projects have been instrumental in achieving 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 ef‘orts, river basin modelling, and elephant

management/control.

Conclusions and Recommendations

The Mahaweli Agricultural and Rural Development Project
represents the next logical step in the development of System B
of the AMP rowards the realization of its important program
objectives. As such, with the exception of the possible
limited use of pesticides and/or other potentially harmful
agricultural chemicals which merit special consideration, all
of the project's potential environmental impacts have already
been identified and assessed in the TAMS EA and, to an
acceptable extent, migigated through one or more of the
resultant follow-on activities noted above. Accordingly, this
project is environmentally approved for implementation pursuant
to Section 216.3(a)(6)(ii) of the revised 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:

l. To the extent that pesticides or other controlled
agricultural chemicals are utilized under the project, all such
applications will be conducted under rigorously controlled and
monitored conditions and according to technically sound
procedures as stipulated in Section 216.3(b)(2)(iii) of the
revised Agency Environmental Procedures. Specific attention
should be devoted to using environmentally sound and superior
integrated pest management practices and technologies to the
greatest extent possible.

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.



LEGEND

QN

-
[ ]
o

Figure 1

------
o LTS

WMNKIRIVA J

.......
.....

s

ACCELERATED MAHAWEL! DEVELOPMENT PROGRAM 2
W



Figure 2 o ' ’

SYSTEM.-B . '
GENERAL CAYOUT

e
©

®
&)
I'/

" L]
.J Ll het
-‘Sg . \ At ‘} A ‘\ .
t ‘ % .——-aoﬂ--' -"--P NANI
. kangri Ya nk

Al e) @ MEUKAND AL~ N ‘ -
o dure Opa -\ !
-l -~ . \‘ ‘ |

-2 Madura Oya
.."": Reseivoir

m— s,s!gn boundary
o= Roid -
w—ee Railway

e M0 CANBI

== Zene boundary ;

) i .
v : v
A —
s W
L J

¢ 2 0




TABLE 1

. SUMMARY COMPARATIVE ANALYSIS

EA RECOMMENDATIONS Vs. IMPLEMENTED/PLANNED ACTIONS

EA RECOMMENDATIONS

IMPLEMENTED/PLANNED ACTIONS

CO-ORDINATING AGENCY
FOR NATURAL RESOURCES

* 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,

*The Central Environmental Authority
(CEA) was created in 1980 and promul-
gates safequards and standards.

*Under USAID's Mahaweli Environment
Project (MEP), over 230,000 hectares
of protected wildlife areas
associated with the AMP have been or
will be legally declared:

Maduru 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.



Expand and strengthen
capabilities of DWLC &
construct national
training centre.

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
60il conservation &
land use.

Prepare a Master Plan
for catchment develop-
ment.

Establish conservation
measures to minimize
g8oil losses, protect
forests & agriculture
productivity.
include reforestation
with timber & fuelwood

plantings, crop diversi-

fication & engineering
works. These should be
implemented in accor-

dance with Master Plan.

About 7,000 hectares

should be rehabjlitated

Measures

*Under MEP, DWLC staff will be
expanded by 225. Wildlife Training
Centre about to be constructed.
Conservation awareness education
programs underway.,

*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/requlations 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.

*The following projects and studies
have been completed or are ongoing in
the Mahaweli upper catchment:

- Reforestation by MASL of major
reservoir catchments

- Victoria soil/water conservation

study 4

Victoria peripheral development plan

Randenigala catchment survey

Kotmale catchment survey

Polgolla sedimentation study

Forest Department plantings ‘on

barren lands



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 under control. Clearing
systems & settlements is restricted to proposed paddy lands

only. Clearing prohibited in Systems

A and D.
* Establish fuelwood *In System H, fuelwood supplies are
plantations near all questionable. 1In System C, only 350
new settled areas hectares planted to date in Zone 2,

but 1200 hectares planned for Zones

3 - 6 by World Bank. There may be

a shortfall in Zone 2. 1In 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 reforestation project,
STC, MASL and PVO project to protect
Minipe Canal.

N



* Develop National
Master Plan, training
centre and enhance
capabilities of Porest
Department.

WATER RESOURCES

* 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 Porest
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 Ganga.

*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 Batchery/breeding
station completed at Dambulla Oya
with UNICEF support. New stations
planned by CIDA at Maduru Oya & ODA
at Victoria Reservoir. Expansion of
bieeding stations & extension service
to be implemented under new ADB
proiect.

*At System H, Ministry of Pisheries
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 *Early settlement stage assistance

care facilities to
all new settlement
areas,

Extend Anti-Malaria
Campaign and provide
support for it to the

provided by MEA with on-site mobjile
unit and medical officer.

*A three-tiered system of services
being implemented involving
Divisional Health Centres,
Sub-Divisional Health Centres and
/Gramodaya Health Centres. System B
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 Centra established.
Spraying program recently assisted

AMP, Conduct vector
research.

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.

* Provision of adequate
water supplies (wells)
and latrines to all
settlers.

*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.

WATER/SOIL MANAGEMENT

*Agricultural research & extension
completed in all systems. Guidelines
provided for erosion control,

* Implement appropriate
water management and
s0il conservation
practices,

LAND USE PLANNING

* Integrate environmen-
tal plans with system
land use plans.

*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 current UNDP/
FAO project & will be continued under
ADB support.

* Develop standardised
land classification
Bystems,
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