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LUWU AGRICULTURAL DEVELOPMENT PROJECT

- Indonesia -

PART I. SUMMARY AND RECOMMENDATIONS

1. Borrower and Executing Agency.

The borrower is the Government of Indonesia. The
executing agencies are the Directorate General for Highways
(Bina Marga) and the Directorate General of Water Resources
Development within the Ministry of Public Works and Electric
Power; the Agency gor Agriculture Education, Training and
Extension within the Ministry of Agriculture; and the Direc-
torate General for Transmigration within the Ministry of
Manpower, Transmigration and Cooperatives. Responsibility
for overall coordination rests with the Directorate General
for Transmigration.

2. Loan.

A. Total Project Cost.

The estimated cost of the Luwu Agricultural Develop-
ment Project is $42.9 million. Of this amount $3.7 million(9%) is foreign exchange and $39.2 million (91%) is local
currency. The costp associated with individual subprojects are
as follows: the Luwu irrigation rehabilitation and extension
program (including O&M and land clearing) - $11.5 million;
the farm service centers - $2.6 million; the road betterment
subproject - $25 million; the transmigration program -$2.4
million; and the organization, technical assistance, training
and evaluation programs - $1.3 million. A detailed summary of
project costs may be found in Section 2 F(l).

B. AID Assistance.

It is proposed that AID finance $15.0 million or
35% of total Luwu Agricultural Development Project costs. In-
cluded in this amount is all foreign exchange requirements for
the Project ($3.7 million) and $11.3 million in local currency
(or 29% of total local costs). The foreign exchange element
would be financed using traditional direct procurement while
the local currency requirements would be financed by means of
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Fixed Amount Reimbursement (FAR). Broken down by subproject,
AID would finance $4.8 million (or 42%) of the Luwu irrigation
program; $1.1 million (or 45%) of the farm service center
activity; $8.2 maillion (or 33%) of the road betterment sub-
project; $.3 million (or 11%) of the transmigration program; and
$.6 million (or 42%) of the project management costs.

the
Disbursements from/AID Loan are estimated at $5.4 million (36%)
in U.S. fiscal year 1976, $4.7 million (31%) in FY 1977, $4.1
million (27%) in FY 1978, and $.8 million (5%) in FY 1979.
A detailed AID loan disbursement schedule is contained in
Annex M-2.

The proposed terms of the AID Loan are:

a) Maturity: Forty years including a ten-year grace period.

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

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

C. GOI Contribution.

The total GOI contribution is $27.9 million all in
local currency or 65% of total Project costs. Broken down by
subproject, the GOI will finance $6.7 million (or 58%) of the
irrigation program, $1.4 million (or 55%) of the farm service
center activity; $16.8 million (or 67%) of the road betterment
subproject: $2.2 million (or 897) for the movement of farm
families to Luwu; and $.8 million (or 58%) for project manage-
ment costs and related local support costs for advisory services.

D. Other Donor Support.

The Government of the Netherlands is grant-financing
a team of irrigation advisors to assist the Directorate General
of Water Resources Development with the design of irrigation
systems in Luwu for two of which AID will finance a portion of
the construction costs as part of the Luwu irrigation program.
The United Nations Development Program (UNDP) is providing
technical assistance and training to the Directorate General
for Transmigration for the overall Indonesian transmigration
program. Although not specifically addressed to the Luwu Agri-
cultural Development Project, this assistance should have a
favorable influence on the entire Project.
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3. Description and Justification of Project.

A. Description.

The Luwu Agricultural Development Project (IADP)
includes five separate activities, each having its own purpose
but all of which are closely interrelated. The specific sub-
projects comprising the IADP include: (i) upgrading the main
trunk road through Kabupaten Luwu from Palopo to Malili; (ii) re-
habilitation and extension of and establishment of an operations
and maintenance program for the Bone-Bone and Kalaena irrigation
systems, which border the Palopo-Malili road; (iii) establishment
of four pilot Farm Service Centers serving, but not limited to,
the proposed irrigation schemes; (iv) creation of a project or-
ganization supported by short-term training and foreign tech-
nical assistance along with an annual evaluation to assess the
impact of the package and its individual components and point
towards follow-on activities; and (v) a transmigration program
to transfer 3,550 families to farm the newly irrigated areas over
a four-year period.

These subprojects are complementary and their execution as a
package will intensify the total Project's impact upon the
sector goal which is to improve the well-being of small farmers
in the Project area (and in other select outer-island areas by
implication of the IADP's institution-building features) by
raising agricultural productivity sufficiently to increase both
per capita consumption and movement of marketable surpluses to
nearby food deficit areas.

Annex C, the Logical Framework Matrix, summarizes the detailed
qualitative and quantitative targets of the LADP as well as the
important assumptions for achieving those targets.

The purposes of the Project lie in three interrelated areas:
(1) agricultural productivity; (2) well-being of the rural poor;
and (3) institution-building. Increased agricultural productivity
by the rural poor is the primary focus of the Project. It is antici-
pated that the successful implementation of the various subprojects
will lead directly to increased productivity and production.
Increased labor productivity, employment opportunities and im-
proved access to markets are expected to increase the real
income levels of the target group, the rural poor. The establish-
ment of an iater-mjnisIerial project organization with its sup-
porting technical assistance, training and evaluation programs,
as integral parts of the Project, are expected to improve the
planning and execution of the LADP as well as provide a model
of improved inter-ministerial coordination for similar projects
in other areas.
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Among important assumptions for achieving the Project's agri-
cultural productivity objectives are: (1) agricultural input/output
price relationphipp are kept at current levels that provide small
farmers incentives to use more advanced crop production technology
and that the BIMAS (GOI crop intensification program) production
input package is provided to farmers as scheduled in the socio-
economic 3ection of this Project Paper; (2) the transmigration
program continues its movement of families into Luwu at its
present levels to provide labor required to utilize the irrigation
works; (3) a favorqble land tenure situation is maintained;
(4) appropriate cr6p production technology is effectively extended
to combat plant diseases and pests as programmed for at the Farm
Service Centers; and (5) effective water management takes
place in irrigation projects as a result of the irrigation
operations and maintenance program.

Key assumptions for achieving the objective of improving the
well-being of the rural poor include: (1) implementation of
subprojects is carried out in a labor-intensive way as planned;
(2) reduced transportation and marketing costs make the rural
poor in Luwu more competitive with other regions; (3) the GOI does
not preempt increased rice production from its domestic farmers by
importing large amounts of rice nor are there inhibiting domestic
marketing forces for rice or other commodities (see policy
analysis discussions); and (4) the average farm size is maintained.

One important assumption for achieving the institution-building
objective of the LADP is that an adequate number of technical
personnel are available to implement the Project and, through
experience and evaluation of the Project's efforts, the GOI's
organization for the planning and execution of area development
programs will be improved. It is also assumed that the motivation
of the various GOI agencies to coordinate their activities in
Kabupaten Luwu (and elsewhere) will continue.

To achieve the sector goal of improving the well-being of small
farmers through increases in productivity, per capita consumption,
and marketable surpluses, it is assumed that: (1) present
conditions of political stability will continue to prevail;
(2) population growth in the Project area will not surpass
production increases; (3) all of the production increase will
not be absorbed by increased local consumption; (4) markets
identified for Luwu's marketable surplus will be utilized; (5) the
transportation and marketing system will be capable of moving
rapidly increasing marketable surpluses from production areas to
consumers in deficit areas. For a fuller discussion of these
assumptions, see the socio-economic analysis.

The Project's inputs include equipment, materials, construction
contractor services, technical assistance and local manpower
to (a) rehabilitate, extend, and establish an operations and
maintenance program for, two irrigation systems over a four-year
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period, (b) clear associated land, level and shape rice
paddies, (c) upgrade 176 kilometers of trunk road and 1,317
meters of bridges during three years, and (d) construct four
farm service centers. Skilled Indonesian technicians will be
required to form water user associations; carry out extension
work; transfer several thousand families into the area; co-
ordinate the entirez area development package; and carry out a
systematic evaluation program. Training in rural development
planning and program management and advisors and consultants
are also necessary inputs. A summary of estimated costs for
each subproject is found in Section 2 F(l). Detailed break-
downs of these cost estimates are found in the technical
analysis (Section 2 A).

The important assumptions for achieving input targets are
that appropriate, realistic organization, implementation and
budget plans are developed, and that the GOI makes budget pro-
vision for and provides its inputs on a timely basis.

Key assumptions for achieving the Project's outputs are:
(1) adequate contractor capability and manpower is available
for construction works; (2) access to the Luwu area is not a
serious problem for logistical support and communication;
(3) adequate financing is provided for road and irrigation O&M
activities; and (4) the project management and the evaluation
program are staffed by trained and dedicated people.

The Project is technically, administratively and economically
sound. If LADP inputs are provided on schedule, it is antici-
pated that associated outputs can be produced on schedule.
Since the input schedule is reasonable, it is expected that the
output schedule will be met. The LADP's internal rate of
economic return of'19% is an acceptable one for Indonesia.
The Project's distributive and employment effects are expected
to be strongly positive.

It is expected that achievement of .Project outputs will result
in attainment of the desired end-of-project conditions and,
hence, the LADP purposes. It is anticipated that the achieve-
ment of the purposes of the Project will make a significant
direct contribution to realizing the sector goal.

B. Justification.

Current TJ.S. assistance strategy in Indonesia is
to support the economic development strategy of the GOI as set
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primarily in the Repelitas (Five-Year Plans), particularly in
the areas of (1) food and nutrition, (2) family planning and
health and (3) education and manpower. AID is also particu-
larly interested in rural development projects and projects
that will improve the well-being of Indonesia's rural poor.
The IADP closely fits these elements of U.S. assistance strategy
in Indonesia.

Agriculture was the top priority sector during the GOI's
Repelita I (IFY 1970 to IFY 1974) and will remain in this
position during Repelita II (IFY 1975 to IFY 1979). Among
Repelita II agriculture sector objectives, rice self-sufficiency
is assigned high priority. The GOI's overall objectives in
the agriculture sector are income growth, employment creation,
and income redistribution.

Basic programs for increasing agricultural production during
Repelita II include (1) extensification by bringing new dry
land into production, and (2) intensification through the
continued rehabilitation and improvement of existing irrigation
networks and the construction of new irrigation systems.

The Project clearly falls within AID's priority area of rural
development. Not only will the AID Loan support the provision
of infrastructure in rural areas; it will also provide
assistance in the development of water user associations and
farmer association complexes, both local institutions through
which farmers directly participate in development.

The Project will also improve the well-being of the rural poor
in the Project area. One of three interrelated purposes of
the Project is to increase the well-being of the rural poor
through increasing farmer incomes and employment opportunities
in the north Luwu Plain.
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PART II. THE PROJECT PAPER

Section 1. PROJECT BACKGROUND

A. Description of Project Area

Luwu Kabupaten (district), located in the Province
of South Sulawesi on the island of Sulawesi, is divided into 16
kecamatans (sub-districts). Nine of the kecamatan are located
in the "North Luwu Plain." This area is bounded on the south
by the Bay of Bone; on the north by a mountain range; on the west
by Palopo, a market town and the kabupaten administrative center;
and Malili, a nickel mining area on the east (see Map Annex H).
Nearly all of the proposed Luwu Agricultural Development Project
activities will be in this North Luwu Plain. Some of the Project's
benefits are anticipated to spill over into surrounding areas.

Except for the two population centers of Palopo and Malili, the
area's 233,400 residents are located in numerous small villages,
principally along the trunk road. The average population density
is 12 people per sq. km. This compares with 80 per sq. km. for
the Province of South Sulawesi, 60 for all of Indonesia, and
nearly 600 for Java. The North Luwu Plain's population growth
rate of 4.4% during the last five years is significantly higher
than the national 2.6% average. This reflects the impact of
transmigrants placed in the area by the national transmigration
program.

North Luwu was identified as a transmigration area in the 1930's.
The Dutch began road and irrigation works and coconut and rubber
plantations in the late 1930's. The area had been in a state of
political turmoil from World War II through to the rebellions
which ended in 1966.

There are over 18,000 farms in North Luwu. The average farm size
is 1.7 hectares or almost three times as large as the average for
Java. However, the North Luwu economy is one of subsistence food
production agriculture with little utilization of modern agri-
cultural technology such as high yielding variety seeds and
fertilizers.

The primary beneficiaries of the Luwu Agricultural Development
Project will be the people currently owning and working the
18,000 existing farms, and the transmigrants scheduled to come
to Luwu from Java, Madura, Lombok and Bali to settle new land
during the next 10 years. The average per capita income of North
Luwu is approximately $75 per year, considerably below the national
average of $125 but about the same as the national average per
capita income for the agricultural sector.
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Luwu is an "Indonesian Frontier." It is one of the GOI's 100
designated growth centers. It is also representative of a
number of areas within Indonesia, which when compared to the
rest of the country, are greatly underdeveloped relative to their
productive capacity For much of the population of Luwu the
"quality of life" is a subsistence existence.

Per capita food consumption may be somewhat higher than for the
average Indonesian but non-food consumption (e.g., durable and
non-durable commodities as well as the availability of public
goods and services such as education and health) is considerably
lower. Inadequate transportation and communication facilities
contribute to social and economic isolation and to lagging
economiz development.

B. Description of Problems Facing Small Farmers in Luwu.

The economic and agricultural problems encountered
by the Indonesian small farmer living on the overcrowded central
islands (i.e. Java, Bali, Madura and Lombok) differ in many
respects from the problems his counterpart experiences on the
relatively more sparsely populated outer island areas (e.g.
Kabupaten Luwu). While land certainly becomes less of a con-
straint to increasing the income of the outer island farm family,
other problems become more pronounced.

The extremely poor condition of the physical infrastructure is
a major obstacle to the small farmer in Luwu. Roads and bridges,
where existing, are inadequate and unsafe, thus making the
physical transportation aspects of marketing the farmers' crops
a major problem. The sheer difficulty of getting their goods
to the market often discourages the farmers from expanding their
output or improving its quality.

Small farmers in Luwu also have not had much introduction to or
experience with modern agricultural technology. In the past, the
allocation of agricultural extension workers in Indonesia has
favored the heavily populated, major agricultural production
areas (i.e. the central islands), thereby ignoring the potential
of select outer island areas and the small farmers operating
there at subsistence levels. Existing conditions for increasing
agricultural productivity are clearly unfavorable. For example,
there are very few government agricultural extension workers in
Luwu; less than 10% of the hectares planted to rice utilize
either high yielding varieties or fertilizer; although Tunggro
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disease-resistant varieties of rice are available they are not
used in most of Luwu's widespread Tunggro infected areas; and ro-
dents destroy a significant percentage of harvested grains al-
though rodent control programs could lessen the damage appreciably.

Another problem facing small producers in Luwu has been the in-
ability to get together with neighboring farmers to establish a
cooperative effort which will provide them with more information
concerning market prices for their produce; improve their bar-
gaining position to obtain a higher price for their products;
assist them in obtaining the means of production at a lower
price; and establisi processing and storage facilities that will
bring them more cash income for what they sell.

Inadequate water management and the absence of irrigation and
drainage facilities for most areas in Kabupaten Luwu have not
been viewed as the critical constraint to increasing small farmer
income in the past; the reason being that even if properly opera-
ting irrigation systems had existed, the poor conditions on the
road and bridge transport network, the inaccessability of improved
agricultural technology, and the inadequate marketing institutions
would have discouraged farmers from producing much more than they
could consume. However, with the planned improvements in the
physical transport infrastructure, the introduction of advanced
agricultural technology and the development of marketing institu-
tions, it is expected that the construction and rehabilitation of
irrigation facilities will appreciably increase the real income
of small farmers in Luwu.

C. History and Development of the Proposal

USAID involvement and interest in Kabupaten Luwu
began in September 1973 when Charles Gill, USAID/Jakarta, was
invited to participate in an appraisal of a World Food Program
Project Proposal to assist with transmigration efforts in Luwu.
Following the field trip, USAID was formally requested by the
Director General for Transmigration to provide technical and
capital assistance for area development in the Kabupaten; a
meeting was held with the Minister of Manpower, Transmigration and
Cooperatives; and a full scale USAID field trip was undertaken in
late January/early February 1974 to survey the Kabupaten.

Since that time the concept of the Project has narrowed from a
multi-sector, all-inclusive area development scheme to an agri-
cultural development activity which would directly impact on
the existing and future small farmers in the area and serve as
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the foundation for future development efforts. Within the agri-
cultural sector, it was decided to concentrate on the most im-
mediate needs in Luwu and proceed with a first-phase of priority
activities as long as the package of agricultural subprojects
was self-contained and consistent with later stage efforts.

It was recognized during the earliest stages of project preparation
that the greatest challenge to and most significant contribution
of this area development endeavor would be the establishment and
subsequent experience gained from a GOI interdepartmental mechanism
to: (a) promote outer island economic growth in select trans-
migration-designated areas; (b) coordinate and orchestrate the
activities of the various functional, technical departments in-
volved on the outer islands; and (c) allow for the involvement
and participation of the lower administrative government levels
in the design and execution of the subprojects directly affecting
them. An important step in this direction was taken in May 1974
with the issuance of Presidential Decree No. 29 entitled "The
Formation of a Boly for the Expansion of Development in Trans-
migration Areas" which established national, provincial and
kabupaten-level committees to achieve these objectives.

The Directorate General for Transmigration assumes a key role
in the promotion and coordination of area development activities
in select outer-island areas as a result of Presidential Decree
No. 29 and USAID has worked closely with this agency in the
development of the Luwu Project. A grant-financed advisor was
contracted to assist the Directorate General for Transmigration
with the final planning involved in the Luwu Project and additional
technical assistance and training will be supplied during the im-
plementation of the Loan.

It has always been obvious that one of the greatest barriers to
agricultural development in Luwu is the inadequacy of its road
transport network and that upgrading the trunk road through the
Kabupaten (i.e. the Palopo-Malili road link) would reduce total
transportation costs, improve access to both input and output
markets, and provide incentives for surplus production. The
Directorate General for Highways has also identified the Palopo-
Malili road link as a high priority road link in its comparative
analysis of the entire Sulawesi road transport network. The up-
grading of this trunk road is expected to contribute to the de-
velopment of an area (Luwu) with important economic potential
which is presently barely accessible and virtually impassable
due to the condition of this main road.
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Of approximately 100,000 hectares of irrigable land (comprising
nine future irrigation systems) in Kabupaten Luwu, the Government
of Indonesia requested USAID to provide financial assistance for
the construction of five on-going irrigation schemes. Of these
three were identified tentatively as being appropriate for AID
financing. A hydraulic design engineer and an irrigation en-
gineer planner were contracted to review the existing plans and
designs for these three systems. Based on their technical report,
economic analyses of each of the contemplated subprojects, and
discussions with the Directorate General of Water Resources
Development, it was decided to include in the first phase
Luwu irrigation program only two of these systems, viz. the
rehabilitation and extension of the Bone-Bone irrigation
system and the partial development of the Kalaena irrigation
scheme, covering some 10,760 hectares of land.

Early in the formulation of the Luwu Agricultural Development
Project problems were identified with agricultural production in
Luwu in general and specifically within the irrigation systems
USAID was reviewing. It was also noted that given the remoteness
of the area, its frontier status, and the movement of many new
farm families into the area, special action programs should be
designed to increase agricultural production and to improve the
position of existing and future small farmers in the area. The
Farm Service Center subproject was designed, jointly by the GOI
and USAID (along with the assistance of a grant-financed agri-
cultural economist) to begin to fill the void in efforts to
introduce and expand the use of more productive technology into
those areas of Luwu where current population and agricultural
production are the greatest. It was also designed to provide
other essential supporting services to small farmers. The farm
service center proposal is considered an integral part of the
entire Luwu Agricultural Development Project; it will serve as
a model for experimentation and possible duplication as Luwu
grows in importance as an agricultural development area.

D. Studies.

Annex M (3) provides a partial listing of studies,
reports, and assessments made of Kabupaten Luwu. As can be seen,
quite a few groups have taken an interest in the obvious po-
tential of the area. Most noteworthy of mention in terms of
its implications for future agricultural development is the Luwu
Microeconomic Study, grant-financed by AID and being executed by
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Bogor Institute of Agriculture. The purpose of this endeavor is
to assess the agricultural resources of Luwu, formulate a develop-
ment strategy, and identify top priority development activities
which complement the LADP. Greatest attention in this study is
being given to the Bone-Bone, Kalaena and Lamasi areas. Presently
tWo project ideas are being considered, both in Kecamatan Bone-
Bone: intensification of dry land crops and small holder coconuts.

E. Other Donor Support.

The Government of the Netherlands will supply during
their initi.al phase 170 man-months of technical assistance to the
Directorate General of Water Resources Development for the de-
tailed design of 50,000 hectares of primary/secondary canal
systems ane 14,000 hectares of tertiary/quaternary canal networks
for Luwu irrigation subprojects. Included in this grant is the
design of transmigrant resettlement villages located in the irri-
gation areas and the upgrading of the DGWRD office in Ujung Pandang.
Agreem nt has been reached between all parties that the Dutch
assistance will begin with those irrigation subprojects for which
USAID will provide construction financing. The first Dutch team
member, to assist with aerial mapping for irrigation design pur-
poses, Is expected to arrive in Indonesia by the end of May 1975.

The United Nations Development Program has provided technical
assistance to the Directorate General for Transmigration over
the past 2-3 years with a rural development expert, an agri-
cultural economist, a logistics/transportation specialist and
various short-term consultancies in credit, cooperatives, village
planning, land tenure, marketing, etc. Over the next three years,
the UNDI' will continue its technical assistance but at a greatly
expanded level. An estimated 350 man-months of.expertise and
short-term consultancies will be provided to the transmigration
agency in order to kjep up with the increased role of trans-
migration as a national program. Although this expertise will
focus on the transmigration operational program and will not
focus directly on area-specific projects (e.g. Luwu Agricultural
Development), the existence of this rather large pool of expertise
does much to ensure that transmigration efforts scheduled to take
place in the Kabupaten of Luwu will be realized.

Two other donor agencies either have existing or planned foreign
assistance projects which would directly benefit Kabupaten Luwu.
The Canadian Government has a bridge design and construction
program for the Province of South Sulawesi which includes several
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bridges on the coastal road link connecting Ujung Pandang andPalopo. When these bridges are completed and the associated roadsegments are upgraded by South Sulawesi Provincial Government,Kabupp.ten Luwu will have much better access to markets in Pare-Pare and Ujung Pandang than they now have. The Asian DevelopmentBank also has an interest in Luwu and has made two preliminaryappraisals of a small-holder oil-palm cultivation/transmigration
project (including processing facilities) for the Kabupaten.
The ADB has expressed strong interest in this project but isawaiting Provincial approval of the proposal and the allocationof a sufficiently large tract of land (at least 5,000 ha.) tomake such a project viable.

F. Private Voluntary Organization Involvement in Luwu.

With the assistance of operational program grantand cofinancing funds, USAID is promoting the long-term in-volvement of private voluntary organizations with grass-root leveleconomic and social development activities in Kabupaten Luwuwhich will complement and support the Luwu Agricultural Develop-ment Project. Among the proposals being considered for FY 1975and/or FY 1976 financing are: (ly a motivation and education
program for credit union cooperatives to be executed by theCredit Union Counseling Office; (2) a rodent control programunder the auspices of CARE; .(3) a vocational training programproposed by the YMCA; (4) a teacher training school rehabilitationproject to be run by Muhammadiyah, an indigenous religious or-ganization; and (5) a scholarsi"ip program for the study ofagronomy at select agricultural technical high schools. Allproposals will be reviewed and modified by both the DirectorateGeneral for Transmigration and USAID for their consistency withthe larger development plans for Luwu and for the involvement ofthe local populatio-a in the development process.

G. ransmiration and Outer Island
Area Development Projects.

Until relatively recently, the main objective ofIndonesian transmigration was to balance the increase in populationin the core islands. In the period from 1950 to 1970, some100,000 -Zamilies were transmigrated and provided with an averageof two hectares of land per household. From 1971 to 1975, 40,667families, representiig 82% of target figures for that period,were resettled.

At the same time, Indonesian efforts at promoting outer islandeconomic growth have, in the past, followed narrow sectorallines: transmigration programs have merely concentrated on
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moving families from overcrowded Java, Bali, Madura and Lombok
to more sparsely populated, transmigration-designated areas while
all infrastructure, social, agricultural and government develop-
ment activities have followed their own separate plans. There
has been little coordination of concerned government agencies
at either the national or provincial levels to plan and execute
integrated area development schemes. In addition, the functional,
technical government departments have been reluctant in the past
to allocate sufficient resources to relatively under-populated
areas with little economic activity (i.e. outer-island trans-
migration-designated locations), thus making it even more
difficult for these areas to realize their potential. The re-
sulting agricultural development, area development and trans-
migration programs have been less than successful.

The situation in Kabupaten Luwu is typical of many outer-island
areas. There has been, in the past, little communication ob-
served between the various government agencies concerning
programs in Luwu. A good case in point has been the apparent
lack of communication between the Directorate General of Water
Resourzes Development and the Directorate General for Transmi-
gration in the design of -irrigation systems and the location of
associated transmigrant villages. Also technical departments
have no- always allocated sufficient funds to the Kabupaten.
As an example, the Department of Agriculture has very few agri-
cultural extension workers active in Luwu, thus inhibiting the
spread of new production technology and consequently thwarting
the realization of Luwu's agri"cultural potential.

There are indications, however, that many of the above-mentioned
inhibitors to outer-island economic development are being rec-
tified. Firstly, the GOI has recently established the national,
provincial and district level committees mentioned above. Secondly,the philosophy behind the transmigration program in Indonesia is
evolving from the objective of a demographic program of alleviating
core island population pressures to the belief that transmigration
is but one of several important ingredients in the development of
outer-island areas having considerable development potential.
Thirdly, the GOI3s second five-year plan has placed special em-
phasis on regional/rural, development in terms of priorities and
financing.

H. Opinion of Other Donors.

USAID has been working closely with both the UNDP
and the Dutch Government in the design of the Luwu Agricultural
Development Project. The leader of the United Nations technical
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assistance group has, as an advisor to the Directorate General for
Transmigration, contributed much time and effort to the Luwu
Project and actively supports the USAID proposal. USAID has also
established close cqntact with the Dutch Embassy to assure that
the Dutch technical assistance program for the design of Luwu
irrigation systems, including the Bone-Bone and Kalaena irrigation
schemes, corresponds with and complements the USAID irrigation
construction program in both scope and scheduling of activities.
The Government of the Netherlands is most eager for the execution
of the Luwu Agricultural Development Project.

Several meetings have also been held with the IBRD and the ADB
to discuss the Project. Both international organizations support
the USAID effort with the latter being particularly interested in
the USAID proposal since any betterment of the main trunk road
through Kabupaten Luwu and the establishment of farm service
centers makes the proposed ADB financed oil palm project that
much more attractive.
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Section 2.. PROJECT ANALYSIS

A. Technical Analysis

As noted earlier, the Luwu Agricultural Development Project
consists of a package of separate but interrelated first-phase
development activities designed to overcome existing obstacles to
development, generate immediate benefits, and lay the groundwork
for future development endeavors. Each of these activities or
subprojects is analyzed in detail in the following sections.

1. The Palopo - Malili Road

a. Description. This subproject will consist of the
construction of 176 kilometers of road, 79 bridges, and 4,224 linear
meters of culvert drainage structures located along an existing
alignment between the towns of Palopo, Masamba, Wotu, Tarengge and
Malili. See Annex I-1 location map. Roads and bridges to be
constructed are as follows:

Road Bridges
Section Location Classification (Kms.) (Meters)

I Palopo-Masamba National 63 370
II Masamba-Wotu National 64 510
III Wotu-Tarengge National 4 30
IV Tarengge-Malili District 45 407

Totals 176 1317

Bridges to be constructed will include the following types:
Linear Meters

Type Structure Section I Section II Section III/IV

Timber 128 138 120
Steel Girder Timber

Deck 138 176 61
Concrete/Steel Truss 104 196 256

Totals 370 510 437

The road to be constructed will result in the improvement of an
existing road which generally follows along the upper reaches of the
Luwu plain located north of the Bay of Bone and south of the foothills
of the mountain chain to the north in Luwu Kabupaten. The existing
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road alignment is evaluated as fair to good and grades are generally
flat to rolling and less than 8%. About 50% of the road will need
raising an average 50 centimeters between Palopo and Tarengge and
about one meter for 30% of the Tarengge-Malili section. The existing
road is from 5-6 meters wide, including shoulders, and surfacing
consists of cobblestones in rough condition with driving time by
jeep betwaen Palopo and Wotu (127 kms.) more than five hours. The
section hetween Tarengge and Malili is unsurfaced earth road except
for the last six kilometers and is impassable even by jeep during wet
weather. Of the 104 existing bridges 77 will need replacement and
two new steel truss bridges will replace canoe ferries presently
used for river crossings between Tarengge and Malili. All existing
culverts are undersized and in deteriorated condition and will be
replaced with new structures.

b. Design Standards

(i) Roads Although 131 kilometers (Palopo to Tarengge)
are a part of the national road system the need for a two-lane road
based on traffic projection studies is not justified until after
1985 and would be contingent upon achieving a reasonable degree of
economic development as planned for the area. Accordingly, the
Palopo-Malili road will be constructed as a single-lane asphalt
penetration surfaced travelway with crushed stone shoulders to
accommodate the passing of two-way traffic. See Annex 1-2 for
typical road sections. The typical roadbed on a tangent section
will consist of a travelway three meters wide surfaced with a granular
subbase, crushed stone base, and paved with a 5-centimeter thickness
of asphalt penetration macadam type pavement. The shoulders, one
meter wide, will consist of the extended pavement structure without
asphalt surfacing supported laterally by an earth berm 0.5 meter wide.
Thickness of subbase will be variable according to soil support as
determined by procedures of design presented in the AASHO Interim
Guide for Design of Pavement Structures and published under a
Directorate General for Highways (Bina Marga) guide No. 04/PD/BM/1974.
The base will consist of a 20-meter thickness of crushed and graded
stone. Curves will be superelevated.

(ii) Bridges. Bridges will be constructed six meters
wide when the total length is ten meters or less. For lengths (total
spans) of more than ten meters bridges will be constructed four
meters wide. Three types of bridges will be constructed according
to soil conditions and length of center span required. Timber bridges
will be constructed for center spans of 10 meters or less. For spans
longer than 10 meters tina Marga proposes to use steel girders and
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timber decks. Reinforced concrete bridges and spread footings
will be designed where more economical than the use of deep pile
foundations. For the longer center spans required over rivers
carrying timber debris during flood stage steel truss bridges will
be constructed. Each structure design will consider optimum combi-
nations to result in the most economical design to meet the foundation
and span requirements. See Annex 1-3 - Typical Bridge Sections. All
bridges will be designed for 70% of the Bina Marga standard loading
specifications for highway bridges (document No. 12/1970) which will
be for a 14-ton axle load. A maximum axle load of 7 tons will be posted
for control. Although Bina Marga is investigating the possibility of
using treated timber, experience in Indonesia indicates that untreated
hardwood timber piles have a useful life in excess of 10 years and
timber superstructures up to 25 years or more. Thus, treated timber
piles as a minimum are planned for construction and treatment of all
timber for bridge construction is under investigation.

(iii) Culverts and Prainage. Culverts will consist of
reinforced concrete pipes with headwalls, wingwalls and aprons. A
requirement of more than 4,000 linear meters ranging in diameter
from 60-150 centimeters has been identified. Side ditches with
slopes in excess of 5% are designed for mortared rubble lining to
control erosion and review of Bina Marga standard drawings shows
several variations of design which provide for adequate side drainage.
No requirement for subdrains has been identified but this will be
investigated during final design.

(iv) Alignment. The e)isting vertical and horizontal
alignment of the road generally meets the Bina Marga requirements
for a Class III road since the alignment follows low-lying to gently
rolling terrain. Horizontal alignment changes will in general
result from the necessity to raise the road to provide drainage
where shifting the centerline will minimize excavation or fill work.

(v) Documentation of Standards. Bina Marga has published
some fifteen manuals covering design criteria which adopt American
Association of State Highway Officials guides in general as modified
by Bina Marga to conform with conditions in Indonesia. Construction
guides are published which have been adopted from AASHO and other
well known publications used in the Netherlands and Australia.
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c. Design Status of the Road. At the present time Bina
Marga's design office with the assistance of an Indonesian consulting
firm is making the final designs for the Palopo-Malili trunk road
through Kabupaten Luwu and is preparing construction drawings and
contract documents which are scheduled for completion by July 1975.
A.I.D. has been asked to assist with the financing of the construction
phase of this subproject, including the engineering supervision of
construction.

Bina Marga maintains a list of prequalified Irlonesian consulting firms
and has employed these firms in recent years to perform technical
services as Bina Marga's workload has increased. The firm of P.T.
Indah Karya with main offices in Bandung was retained to assist the
B&na Marga design division prepare the above-mentioned designs and
construction plans for the Palopo-Malili road. It is noted from the
review of Indah Karya's monthly report that the personnel used on
the reconnaissance survey included nine graduate engineers, three
with advanced degrees, and two TDY expatriate Japanese soils and
drainage experts from the Nippon Koei Company, Ltd., both graduate
civil engineers with impressive curriculum vitae.

d. Engineering Supervision of Construction. Bina Marga
advises that the firm of Indah Karya will probably be retained forthe engineering supervision of the construction phase of the Palopo-
Malili road, and it is planned that this firm employ two expatriates
with experience in engineering administration of construction projects.
Bina Marga has agreed that any expatriate employed by the consultant
would oidginate from a country under geographic code 941. With thisarrangement the cost of engineering supervision has been included intotal local costs to be eligible for A.I.D. partial financing underthe FAR method of payment for a completed unit of work. P.T. IndahKarya presently employs 23 engineers, 32 assistant engineers,
25 surveyors, 60 draftpmen, and 18 soils and materials technicians.
In addition the firm is associated with nine professional domesticfirms and six professional foreign firms. Since 1972 Indah Karyahas been retained as consultants and performed design and inspectionfor 53 Indoresian major projects in the civil engineering field.

On a similar project, USAID has completed reviewing the constructionplans and specifications for the U.S. loan-financed Aceh RoadBetterment Project and found these documents to be well organizedand complete in detail. It was noted that the Indonesian consultingfirm of BIRC International, Inc. was retained by Bina Marga to assistin preparing the constructio* documents for the Aceh loan. FromUSAID's review of the work produced by Bina Marga, as assisted by its
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Indonesian consultants, it is concluded that these firms are capable
of managing all phases of engineering design particularly with the
policy of the consultant employing specialized expatriate expertise
where required. Such qualified consulting firms have also been
retained by Bina Marga to perform inspection services as well as
all phases of designs and preparation of cost estimates, bidding
and tender documents. Given all of the above, there is no reason
known to USAID that such firms and P.T. Indah Karya in particular
would not qualify to perform engineering supervision of construction
for the Palopo-Malili road. See Annex 1-4 for the proposed
engineering organization to perform engineering supervision for
construction of the Palopo-Malili road.

e. Construction. Bina Marga maintains a list of prequalified
construction contractors. Traditionally these contractors have been
performing limited work such as bridge construction and hauling of
construction materials while Bina Marga has used its own forces to
maintain and rehabilitate the existing road system in Indonesia.
On occasion, however, some five or six Java-based contractors have
been employed to construct new asphalt surfacing on important roads
carrying heavy traffic. One arrangement of this kind presently in
force is for resurfacing the Jakarta port road.

Pursuant to the recent government policy to expand the use of
Indonesian construction contractors, in order to keep pace with
rapid development, the Ministry of Public Works has authorized
Bina Marga to negotiate construction contracts with contractors
on an approved (prequalified) government list. It is recognized
that these contractors will need government assistance in the form
of advanced funding for mobilization expenses and letters of
guarantee from the government to Indonesian banks. The latter form
of assistance, which has been utilized in the past, enables the
contractors to obtain the financing necessary to purchase any
additional equipment needed.

Bina Marga has agreed that any new equipment purchased for use on
the project will have its origin from geographic code 935 sources.
However, in order to eliminate any possible source-origin problems
of A.I.D. financing code 935 source equipment, it is understood
between USAID and Bina Marga that the amortization or depreciation
costs for equipment will be estimated and deducted from total
project construction and engineering costs before determining the
base cost estimate used for fixing the amount to be financed by A.I.D.
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(i) Prequalification Requirements. Bina Marga has
prequalified four Indonesian contractors and has decided to select
one state-owned and one private contracting firm for the job.
(See Annex 1-5 for the names and other information concerning the
selections.) According to Bina Marga, prequalification require-
ments are necessarily lenient and based on a requirement for the
contractor to own certain minimum equipment and to have satisfac-
torily performed work for Bina Marga such as bridge construction
and hauling of materials. Present policy has been to assist
these contractors in acquiring additional equipment and through
furnishing construction materials such as steel and cement. Such
a policy will be followed in negotiating the contracts for
construction of Luwu roods.

(ii) Conpract Negotiation. Bina Marga feels that
competitive bidding procedures for the Palopo-Malili road subproject
are not appropriate because competitive bidding for the scope of
work to be performed in the Luwu subproject requires the benefit
of additional organizational experience and equipment fleet which
Indonesian construction contractors currently lack. Thus, two
contractors will be selected and the contracts scheduled as noted
at Annex 1-9. As presently planned by Bina Marga, the road sections
will be subdivided into smaller segments of 25-35 kilometers with
estimated contract completion times of approximately 12 months.
These segments will serve as the units of work for purposes of the
Fixed Amount Reimbursement Method of AID financing. Employing the
services to two contractors the project of 176 kilometers is
scheduled to be completed in three years. Bina Marga will reserve
the right under terms of the contract to terminate the contract
in the event of malperformance or default and take over contractor
assets to complete the work.

(iii) Construction Methods. Although Indonesian
contractors traditionally employ from two to three times the labor
employed by international construction firms, the recent trend is
towards more machinery-intensive construction methods. This trend
follows government policy to accelerate its civil infrastructure
development where for construction of its more important roads,
shortened construction time and development of a more advanced
construction industry are considered important in achieving overall
development goals. This is also true for Kabupaten Luwu and the
outer islands in general where labor is relatively scarce. However,
due to traditional use of greater labor-intensive methods of
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construction (e.g., excavation of culvert foundations and side
ditches, primary rock fracturing, loading materials for mixing
concrete, and spreading of aggregates for asphalt surfacing),
a relatively large labor component will be involved on the
subproject. The road contractors will be free to work out their
own mix of labor-machinery applications. A tentative list of equip-
ment requirements is given in Annex 1-5, along with lists of equipment
held by the four preselected road contractors.

Annex 1-10 presents the proposed phasing of construction operations
for the three year road and bridge betterment program.

f. Technical Assistance & Training. As already discussed,
both construction and engineering phases of the road subproject will
be performed by Indonesian firms with supplemental expatriate expert-
ise as deemed appropriate by the firms and Bina Marga. It should benoted that Bina Marga has already established the precedent of
approving higher salaries for expatijate experts employed by Indonesian
consultants as was done for the firm of BIEC during the Aceh design
phase. Expatriate salaries are paid in local currency. The numberof expatriate experts to be employed directly by the engineering
supervision consultant will be determined during contract negotiation
and agreed to by Bina Marga and its consultant as being in the best
interest of the project. The same procedure applies to the construc-
tion contractors where one or more expatriates with road construction
or equipment maintenance management experience may be needed. Bina
Marga has indicated that advisory services in narrow technical fieldsis not considered essential for this job but that expatriate serviceswhich would heighten capabilities in improved management and adminis-tration would be sought.

g. Maintenance. Provincial Public Works Departments haveresponsibility for annual maintenance of all roads in Indonesiaclassified as provincial or national. The Ministry of Finance allotsmaintenance funds annually based on kilometerage of 'provincial andnational road classifications. The most recent government actionapproved Rp. 300,000 per kilometer for annual maintenance of nationalroads.

The project road from Palopo to Tarengge is classified as a nationalroad. The road from Tarengge to Malili is presently classified asa district or kabupaten road but will be reclassified as a provincialroad after construction to the same standards as the Palopo-Tarenggesection. in the past due to the higher priorities for maintaining
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roads nearer the more developed areas and the long standing need
for reconstruction of many roads on the outer islands, only emergency
repairs to keep the Palopo-Wotu section of road open has been under-

taken by Bina Marg4. 4gowever, the Bina Marga Provincial Public Works

Department of South Sulawesi has established a district office in

Palopo, will assume responsibility for maintenance of the entire

Palopo-Malili road after its improvement, and plans to build improved
maintenance facilities there. There will be a special borrower
covenant in the loan agreement requiring an effective OW4 program
for the Palopo-Malili road.

h. Technical Viability. The relatively low standards
designed for the Palopo-Malili road are considered to be compatible
with the present organization and capabilities of both the Indonesian
consultants and construction contractors as discussed previously.
Funds will be available from the GOI and the loan to complete the
project. The construction directorate of Bina Marga has the
engineering and administrative experience and capacity to manage the
construction wirk. The GOI considers the subproject to be of high
priority in the overall development plan for South Sulawesi. The
construction of the Palopo-Malili road is believed to be technically
viable and there is reasonable expectation that construction can be
carried through to successful and timely completion.

i. Cost Estimate and Financial Plan. Annex 1-6 presents
the estimated construction cost for road and bridge betterment on
the Palopo-Masamba, Masamba-Wotu and Wotu-Malili road sections in
Kabupaten Luwu. The unit prices are based on current costs and the
volume of work quantity estimates are based on a detailed reconnais-
sance survey. The financial analysis is displayed in Annex 1-8
tables. This Bina Marga cost estimate is in 1975 prices and allows
for engineering supervision, contingencies, escalation, mobilization,
and overhead and profit cost factors. The total subproject cost is
$25,034,000. Of this amount, $1,500,000 represents the cost of steel
to be utilized on the job, $8,687,000 (See Annex 1-7) represents
equipment ownership costs, and $14,847,000 represents all other
cost involved. In an attempt to reduce costs further, USAID and the
GOI will re-evaluate the economic analysis of lower cost road betterment
options (such as postponing investment for two steel truss bridges
while improving ferry service across two rivers) prior to final USAID
technical approval of final designs for the road.
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AID will finance the foreign exchange for the direct procutiementof steel along with 45% of the local costs (excliusive of cqUipnwiffownership costs) associated with the road $6,743,000)under FAR. Thetoal AID contribution of $8,243,000 represents 33% of the total cost
of the road. USAID believes it advisable not to finance any costsassociated with the equipment amortization on this subproject bothfor reasons of source4origin and high government handling cha eslevied ou equipment in Indonesia (see Annex 1-8 for a full
discussion of this matter). The GOI contribution to the road wouldbe $16,791,000.

2. The Luwu Irrigation Program.

An integral component of the Luwu Agricultural DevelopmentProject is the rehabilitation and extension of the Bone-Bone andKalaena irrigation systems, which together will service 10,760hectares of net irrigable area in the north Luwu plain. Inaddition to financing costs associated with the actual physicalconstruction work involved, the Loan includes provision for anirrigation operations and maintenance program and land clearingfor 7420 hectares of forests lying on the irrigation systems. Asexplained earlier, the Government of the Netherlands is also involvedwith the irrigation program with its provision of technical expertisefor the design of the entire Luwu irrigation sector, beginning withthe Bone-Bone and Kalaena schemes.

a. Rehabilitation and Extension of the Bone-Bone and
Kalaena Irrigation Systems

(i) Technical Description

Bone-Bone Irrigation System. The Bone-Bone irri-gation system encompasdes about 5,000 hectares of land which variesin topography from undulating foothill areas in the north to quiteflat plains only a few feet above sea-level in the south. The canalsare steep in the upper areas, constructed in erodable soils and carrya bedload with a high mica content. The soils are reasonably fertileand as the erosion problems are solved within the system by the workplanned under rehabilitation, it is unlikely that mica laden sedimentswill be a serious problem.

Roughly, the subproject is bounded on the north by a line throughthe present eiversion dam continuing along the base of the foothillsfrom the Kanjiro River on the west to the Patila River on the east.The Kanjiro and Patila ivers, respectively, form the western andeastern boundaries. The southern boundary is considered as anarbitrary line from the west boundary going northeastward roughlyparallel to the coast line until it intersects the eastern boundary,located just far enough south to include to its north the presentfarm lands of three established transmigration settlements. SeeLuwu irrigation project map, Annex J-1. The boundaries hereindescribed include irrigation area classification, estimated as shownbelow:
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Estimated Areas Presently Irrigated

Gross Areas = 5,000 ha Village irrigation = 400 ha
Maximum net irrigation 3,700 ha Right bank = 650 ha
Village irrigation = 400 ha Left bank = 200 ha
Non-irrigated area = 100 ha Total = 1300 ha

Net technical irrigation area = 3,200 ha

Climatology, hydrology, soils and water quality have been examined
and found to be satisfactory for the subproject. Annexes Nos. J-2.
3, 4 and 5 show data on the above.

The Bone-Bone system was first constructed by the Dutch as part of
their colonization effort in Luwu. The original system, completed
in 1939, consisted of a diversion weir with a 25 meter long crest,canal headworks structure located on the right bank, right and leftbank main canals each about 2 kilometers long and two secondary
canals on the end of each main canal. The total irrigated area mayhave been 600 hectares. From its war period deteriorated conditionthe system was partially rehabilitated in 1969 and extended by theGOI during their 1972/73 fiscal year, although the extended area hasnot yet been put into use.

The irrigation subproject is essentially one of rehabilitation andbetterment. Betterment construction consists of protecting canalsand structures from erosion, providing some additional control
structures and a complete tertiary and quaternary system, with ade-quate access and inspection roads and bridges. The system will beextended to permit irrigation on the entire 3200 hectares.

The rehabilitation work required on the Bone-Bone system will extendthroughout the entire scheme, including the diversion dam. Thefloor of the spilway apron on the diversion dam contains a holewhich will be repaired. The hoist mechanism will be repaired, andmajor control gates or parts replaced. Wooden parts will bereplaced. Banks of the main canals require armoring to protectthem from damage due to high velocity flows and abuse by animal andhuman traffic misuse. Many sections are in very poor condition.Most of the secondary canals are in condition similar to that of theprimaries and require similar protective measures. The channelswill be repaired and reshaped. Many of the present turnout structuresdo not have gates. Turnouts will be constructed in many locationswhere makeshift means are used to remoye water from the canals and
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ditches for farmers' use. Some reaches of ditch having excessive
seepage losses will be lined. Nearly all of the secondary canals
have been built but sections of them need to be completely rebuilt.
Breeches in the right main canal will be repaired. All-weather
inspection roads will be constructed along the right main canal and
much of the secondaries. Tertiary and quaternary systems will have
to be designed and constructed. The drainage system requires con-
siderable vork on the outlet areas. Brush and debris will have to be
cleared to increase drainage capacity in the two areas of the left
bank system. A number of farm bridges are required to improve
access to the cropped area and reduce animal damage to the banks,
etc. Land clearing on 1300 hectares is required (see discussion
below).

Kalaena Irrigation System. The Kalaena irrigation
system encompasses about 30,000 hectares of land extending from the
foothills near Laimbo southward for some twenty kilometers to low
coastal plains below Wotu. Of the 30,000 hectares gross area,
10,000 hectares of irrigable area are on the left bank. This area
is not in the present GOI plans for Kalaena irrigation system
development. Of the 20,000 gross hectares under the right bank
system 12,500 hectares are irrigable. GOI plans are to develop at
the present time 7,560 hectares of this area closest to the headworks
(areas A, B, and C) by rehabilitating and extending the existing
system. U.S. loan financing has been requested to assist with the
rehabilitation and extension construction and agricultural development
aspects.

Boundaries applicable to the Kalaena system begin at a northern apex
of the triangular subproject area, located just downstream from
Laimbo at the diversion weir. The eastern side of the area is the
Kalaena River. The western boundary roughly follows the road from
Laimbo to Wotu. The southern boundary is an east-west line just
south of Wotu. (See map attached, Annex J-1.) Within the 7,560
hectares to be rehabilitated, the system extends for approximately
13 kilometers through areas of varying characteristics and conditions
of soils, water-table, geology and cover.

Gross Area Max. Net Irrig. Net Irrig. Area
Kalaena (ha) (ha) (ha)
A 3,000 2,240 1,740
B 6,500 4,580 3,700
C 3,200 2,400 2,120
C(1) 2,400 1,800 1,800
D 4,900 3,580 3,140

20,000 14,600 12,500



-27-

Hydrologic records for Kalaena are extremely limited. The availablehydrology records are kept at Bandung, where the Institute of
Hydraulic Engineering is located. The Institute has an hydrology
section where hydrologic considerations and investigation determi-
nations are made for public works in all of Indonesia. Records
kept between 1937-1940 show a recorded low and high flow for Kalaena
near the project site of 14.3 m3/sec., and 1,590 m3/sec., respectively.
Water quality has been checked and found to be suitable for irrigation.
See Annex J-5.

The Kalaena irrigation system was designed and some construction
urdertaken by the Dutch before the outbreak of World War II. The
main canal sand sluice gate structure was completed while the
diversion dam and main canal were just started by 1939. The same
period of deterioration and neglect was experienced at this site
as was the case with the Bone-Bone system. Since 1970, a temporary
headworks has been built for run of the river diversions along with
a channel connecting it with the main canal. The main canal is
presently being extended to its full length, although construction
is not yet complete. One of two major syphons has been completed
while the second is about to be built. A large number of secondary
canals have also been constructed during the last few years;

The subproject, as originally envisioned, included construction of
a permanent diversion dam and appurtenances along with complete
system rehabilitation and extension to the net irrigable 12,500
hectares on the right bank of the Kalaena. However, an investigation
of the project site by Engineering Consultants Incorporated irriga-tion engineers under contract with AID has determined that: (1)construction costs during the past few years have risen to the point
that the original plan is no longer economically attractive; and (2)there may be an alternative diversion dam site which would reduce
costs substantially.

The Kalaena system lends itself to staged construction. It is there-fore now proposed to postpone construction of a permanent weir andinstead rehabilitate and enlarge the present intake structure and
link canal, including the installation of gates, while rehabilitating
the gabion weir built in 1969. The right bank of the Kalaena systemwould be rehabilitated and extended to provide 7,560 hectares of netirrigable land. This proposed partial development of the Kalaena
irrigation subproject provides immediate benefits to the project
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area, is economically very attractive, and does not preclude furtherdevelopment of the total system at a later date should a lessexpensive dam site be identified. The only costs which would havebeen lost would be the costs involved with the intake structure
and gabion weir improvement and these costs have been determinedto be minimal compared with the immediate payoffs. All investmentsmade into main and secondary canal rehabilitation and extension,tertiary and quaternary system development, inspection roads, landclearing for 6,120 hectares, etc, would be utilized on any futuresystem.

Similar to the Bone-Bone network, the Kalaena irrigation projectis one of rehabilitation, betterment and extension. The gabiondiversion structure will be repaired, improved in section andextended across the Kalaena River. Headgates and sluice gates willbe repaired or replaced. The quantity of flow into the main canalwill be controlled by a method compatible with the extreme fluctua-tions of the river stages.

The main canal requires additional excavation in many places to restoreits original capacity and the connecting channel to the headworks isto be completed permitting the conveyance of about 12 m /sec. flow.

The secondary systems need to be rehabilitated and inspection roadsshould be constructed. Most structures will require gates, andadditional turnouts will be required. Essentially. all secondary canalturnouts require that gates be installed. Additional foot andanimal bridges must be constructed. All tertiary, quaternary anddrainage work needs to be designed and constructed.

There are a considerable number of natural drainage ways eithercrossing the service area or starting therein which must be cleanedand kept open. Capacities will have to be checked and enlargementsmade where necessary. The natural drains coming into the servicearea will have to be watched and closely inspected for sedimentconveyance, especially in the lower reaches where the slopes flattenand part of the silt load will drop out. Cross drainage facilitiesrequire a more detailed study.

The inspection road along the main canal must have an all weathersurface, as well as being extended to the full length of the canal.A new access road near the Lopi and Tomino syphon may be requiredsince it may not be feasible to bridge these streams. Either heavyduty bridges, and a second inspection road or a number of foot
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bridges will have to be built in Area A on the left bank to allow
access to the secondary canals and their inspection roads.

(ii) Final Design of the Irrigation Subpro jects. Asmentioned previously, the Dutch Government is providing technical
expertise to the Directorate General of Water Resources Development
for the design of the entire irrigation sector in Kabupaten Luwuwith first priority being placed on the mapping, survey, planning
and final design of the Bone-Bone and Kalaena irrigation systems.
An initial 170 man-months of technical expertise is scheduled over32 calendar months to begin in May 1975. See Annex J-6 for atentative schedule for the provision of this assistance.

It may be seen from the timetable that the Dutch have scheduled atopographer to be the first team member to arrive on the job toassist with aerial mapping scheduled to begin in May 1975. He willspend one year assisting with implementation of the mapping program.An hydrologist is to arrive in the third month (July 1975), andtwo design engineers within eight months (December 1975). The irri-gation design engineers will remain until the end of the assistanceprogram, 20 months after the starting date. Furthermore anotherirrigation engineer will be provided for two years, beginning at thestart of the sixth month.

This irrigation team will be especially helpful to the AID con-struction program and their technical skills and scheduling fit inwell with the Luwu irrigation construction program to be financedby the United States. Since (1) the first year of construction willbe devoted to rehabilitation solely with extension work to beginin year two of project operations (or September 1976) and (2) re-presentatives of both the Dutch group and the Directorate Generalof Water Resources Development have agreed that first priority willbe given to the Bone-Bone and Kalaena systems, it appears as if thedesign phase of the development of the Bone-Bone and Kalaena irri-gation systems is well taken care of and should not cause any delaysin the proposed construction scheduling.

(iii) Construction Down Through Secondary Canals. It isroutine policy that the DGWRD/Department of Public Works assumesresponsibility for the design and construction of diversion structuresand irrigation systems down through and including secondary canals.Construction is normally performed under contract in one year segments.This procedure will be followed on both the Bone-Bone and Kalaenairrigation systems. Such contracts will also serve as the units ofwork for purposes of the Fixed Amount Reimbursement Method of AIDfinancing.
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Private Indonesian contractors will be selected from a list ofprequalified firms to rehabiliate the existing weirs on the Bone-Bone and Kalaena Rivers and to rehabilitate, improve and extendthe associated primary and secondary canals. Presently, the GOIis thinking of awarding most, if not all, of this constructionto Class A contractors, of which there are now two operating inSouth Sulawesi, P.T. Bumi Karsa and P.T. Hutama Karya. See AnnexJ-7 for a presentation of minimum qualifications for class Airrigation construction contractors, and Annex J-8 for a compari-son of the actual staff and equipment in South Sulawesi of these
two firms with these minimum criteria. A review of their expe-rience indicates that P.T. Hutama Karya has been associated withconstruction activities costing over $16 million (in South Sulawesialone) and P.T. Bumi Karsa with over $3 million worth of contracts.Annex J-9 lists the type of equipment required to accomplish thenecessary construation associated with the rehabilitation andextension of the Bone-Bone and Kalaena irrigation systems downthrough the secondary canals (as determined by the DGWRD) andcompares the listing with equipment held by the two prequalifiedconstruction contractors.

In terms of available equipment, equipment which may be leased orpurchased using the arrangements contemplated for the Palopo-Maliliroad subproject, qualified staff and previous experience, thesetwo contractors unquestionably have the means and capability toexecute construction activities relating to the development of theBone-Bone and Kalaena irrigation systems. It should also be notedthat other Class A contractors in Indonesia may begin operationsin South Sulawesi as the number of construction contracts beingawarded increases. Furthermore, although the DGWRD has been thinkingof awarding these contracts to only class A contractors, it is likelythat large portions of the work involved are of a nature which classB contractors (of which there are presently two in South Sulawesi)
have the capability to execute (e.g. excavation of secondary canals
and rehabilitation operations). Given all of the above and the
provision of a full-time expatriate construction advisor to assistwith contract administration there seems to be no question thatcontractors in South Sulawesi have the capability to rehabilitateand extend the subject irrigation subprojects and that the ProvincialPubli Works Office can administer the rehabilitation and extensionprogram.

Rehabilitation and extension of tle irrigation subprojects down
through the secondary networks is scheduled for completion withinthree years, as is seen in the Luwu irrigation program constructionschedule at Anitex J-10.
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(iv) Construction of Tertiary/Quaternary Canals. itis GOI policy that farmers assume responsibility for buildingtertiary and quaternary canal systems. The DGWRD as a standardpractice, will design the lower irrigation systems for the farmer-beneficiaries, assist with the construction of any major works,and provide some supervisory assistance with the actual digging:however, the actual physical work is viewed as a farmer contributionto irrigation system development.

This policy has not worked out well in the past throughout Indonesiaand appears to be even more of a problem in a more sparsely populatedarea like Luwu. USAID has raised this as a serious concern withDGWRD officials who agree that this is a problem, yet insist thatfarmers must participate in any irrigation program for them tohave a feeling of owniership and responsibility. After many dis-cussions, an approach was agreed to by the DGWRD which AID believeswill ensure that the tertiary and quaternary canals associated withthe Kalaena and Bone-Bone irrigation systems are built in a timelymanner and yet ensure that an element of farmer self-help is designedinto the program. AID will finance the purchase of a limited amountof equipment to be held by the Provincial Department of Public Workswhich would actually dig these canals through force-account whilerequiring the beneficiary farmers to shape their own ditches.Equipment involved would include four D-50 size dozers sevenbackhoes and four 3/4 ton trucks. The stated procedure will resultin the complete development of both the Bone-Bone and Kalaena irri-gation networks in a three-year period, beginning in the secondyear of project operations. (See Annex J-10 for a breakdown ofthis schedule by subproject and year). This procedure is consideredfeasible particularly since the Provincial Public Works Departmenthas considerable experience using and maintaining such equipmentand has an equipment-operating training center outside of UjungPandang.

(v) Construction Advisor. In order to carry out bothelements of the Bone-Bone and Kialaena irrigation construction program,the DGWRD has requested that AID furnish an expatriate advisor for
a three year period beginning in year one of the program to assistthe GOt with both supervision of construction and contract adminis-tration. Such an individual would contribute to the timely executionand success of the program and therefore USAID propbses financingthe foreign exchange costs of the advisor ($169,000) while leavinglocal support costs (approximately $36,000) as a GOI contribution.
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(vi) Land Tenure Situation. There are no significant
large land holdings in either the Bone-Bone or the Kalaena irrigation
subproject areas. The breakdown in size of land holdings by farm
family on the two areas is as follows:

Size of Percent of
Land Holding Farm Families

No land 4
Less than .5 ha 14
.51 - 1.0 ha 30
1.1 - 2.0 ha 42
2.1 or more ha 10

100

Survey work done to date by the Luwu Microeconomic Study has not en-
countered any farms with land holdings greater than five hectares
in the irrigation areas.

(vii) Luwu Irrigation Rehabilitation and Extension Sub-
project Costs and Financial Plan. Annex J-11 presents a cost estimate
for the rehabilitation and extension of the Bone-Bone and Kalaena
irrigation systems, including tertiary canals and farm ditches, in
1975 prices. Annex J-12 breaks this estimate down into annual costs
associated with (1) rehabilitation and extension through the secondary
canals and (2) construction of the tertiary and quaternary systems.

The total cost, including escalation, for the rehabilitation of the
diversion weirs and rehabilitation and extension of the primary/secondary
canal systems for the Bone-Bone and Kalaena irrigation systems is
$6,498,000. After deducting costs associated with equipment depreciation
for the same reasons given in the financial analysis of the Palopo-Malili
road and bridge betterment subproject (i.e. source-origin problems plus
government handling charges & taxes), there remains $3,889,000 in eli-
gible local costs for financing under FAR of which AID would reimburse
$1,945,000 or 50% of eligible local costs.

The total cost, including escalation for the construction of tertiary
and quaternary canals for the Bone-Bone and Kalaena irrigation systems,
is $2,675,000. Seventy-eight percent (78%) of this amount represents
the GOI contribution (i.e. digging the ditches) while twenty-two percent
(22%) is contributed by the farmer-beneficiaries (i.e. shaping of ditches).
Since AID will procure directly equipment to be used for digging these
systems, equipment depreciation costs are deducted from the GOI contri-
bution leaving $1,407,000 of eligible local costs of which USAID proposes
to reimburse 50% of completed units of work ($704,000). To this must be
added the foreign exchange element for the procurement of equipment
estimated as $701,000 (see Annex J-13). The procurement of equipment
will be limited as to source as required by AID regulations.
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b. Land Clearing Operations. It has been estimated that
there are 7420 hectares of land within the Bone-Bone and Kalaena
irrigation systems in need of land clearing: Bone-Bone with 1300
hectares and Kalaena areas A, B, and C with 300, 3700 and 2120
hectares respectively. The great majority of this land is either
occupied by transmigrant families transferred to Luwu during
Repelita I or vacant land targeted for transmigrants. The pre-
dominant types of forests covering these lands include: (1)
equatorial rain forests with medium to large-sized trees and little
underbrush; (2) wet/swampy forests with erratic drainage, dense
small to medium-sized trees, and thick underbrush; (3) dense
jungle land with heavy underbrush and small trees, with some
grassland patches; (4) some savanna grassland with alang-alang;
and (5) other swampy forests with nipah and mangrove-type
vegetation.

The Directorate General for Transmigration, as part of its routine
program clears one hectare of land for every transmigrant family:
one-quarter (1/4) hectare for house and garden; and three-quarters
(3/4) hectare for field crops or rice cultivation. In Luwu, aselsewhere, the work is handed over to local contractors who usetraditional, manual approaches: no mechanized equipment of anykind is utilized. Trees are cut to approximately one meter abovethe ground. Ideally the contractors are responsible also for
removing the cut timber, brush and remaining debris but this isseldom accomplished.

The transmigrant family takes over at this point. If the con-
tractor removed most of the fallen growth, the transmigrant familybegins some cultivation around the remaining stumps and logs whileallowing larger stumps and logs to rot out or be consumed by ter-mites -- a three to five-year process. If the contractor, forone reason or another, had only felled the trees and had not re-moved branches and underbrush, the transmigrant family faces amuch more substantial task before cultivation on any scale can begin.This is the more usual situation.

In addition, the transmigrant family assumes responsibility forclearing the second hectare of land. It has been observed inKabupaten Luwu that these farmers rarely if ever get around toclearing their second hectare and the land therefore remains com-pletely idle and unproductive.

USAID has given the matter of land clearing considerable thought
and believes it must be viewed and included as a facet of the
extension of the Bone-Bone and Kalaena irrigation systems in order
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to assure that the land will be cleared for cultivation in a timely
manner and to reasonable specifications. USAID has also concluded
that clearing of land would be most appropriately executed using
labor-intensive means (versus use of heavy and/or intermediate
equipment). This approach will ensure that manpower is utilized
as much as possible thereby opening up employment opportunities
and also increasing the likelihood that the Luwu Agricultural
Development Project will be replicable by the Government of Indo-
nesia in other areas without depending on U. S. aid or technology.

The Directorate General for Transmigration will be responsible for
clearing all 7420 hqctages of land within the Bone-Bone and
Kalaena irrigation areas. The land clearing will be contracted
out and undertaken by local contractors using mostly, but not
exclusively, hand methods. It will include: (1) cutting down larger
trees (greater than 1 foot in diameter) to not higher than 1 meter
above ground; (2) cutting smaller trees to 1 foot off the ground;
(3) cutting all limbs and branches so that they rest flat upon
the ground; (4) removing all underbrush; (5) collecting and piling
all branches, limbs and brush against the larger tree sections
and stumps; (6) burning when the leaves and branches have dried
sufficiently to produce a hot, complete fire; (7) repiling all
movable unburned branches and logs against unconsumed tree stumps;
and (8) reburning the remaining debris.

The existing situation for clearing land as described above will
be improved by: (1) determining a more realistic price for
clearing land (now set between $60 to $96 per hectare depending on
ground conditions); (b) improving the current technical specifi-
cations used by the Directorate General for Transmigration; (c)
setting up improved procedures for inspecting and supervising the
work of the local contractors; and (d) stimulating greater com-
petition among interested contracting firms. One of the responsi-

p bilities of the full-time advisor to the Directorate General for
Tgansmigration will be to assist in this endeavor.

Using current prices, it is felt that a more realistic unit cost
for clearing land would be $133 per hectare. Allowing for in-
flation and phasing the land clearing operations in with the
construction of the tertiary and quaternary canals (see Annex J-10),the total cost for this activity is projected at $1,704,000 of
which USAID would, under FAR, reimburse the GOI for 50% of pre-
determined costs for land cleared according to specifications,
or $852,000.
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c. Operation and Maintenance Program for Irrigation in Luwu.Adequate operation and maintenance (O&M) initiated even before con-struction is completed is necessary for the success of the Luwuirrigation program. Furthermore, during the initial operation ofthe irrigation systems, heavy O&M expenses may be required tocorrect any inadequacies or "bugs" that may occur. The in-clusion of a temporary gabion weir in the partial developmentof the Kalaena irrigation system requires substantial annualexpenditures to keep it functioning and makes the O&M programeven more important.

i Responsibilities for Operation and Maintenance.O&M of the completed Luwu irrigation subprojects will be theresponsibility of the Governor of South Sulawesi. IndonesianGovernment Regulation No. 18 of 1953 and other related lawsgive him this responsibility within his province. In turn, theGovernor has assigned the responsibility of primary and secondarysystem O&M to his Public Works Department. In the past the com-bined functions of O&M have received less than adequate attentionin Luwu. A lack of Provincial budgeting and technical support
has contributed to this situation. However, this has changedsomewhat recently. In October 1974 money was released for primaryand secondary canal maintenance on the Bone-Bone system for thefirst time.

O&M on the tertiary and quaternary systems is the responsibilityof the farmer water users with assistance from the Governor.Technical design, surveys and supervision-related maintenanceare provided through the Public Works' Kabupaten Office. Ex-ceptionally difficult maintenance or construction work is handledby the Public Works Office. Farmers may also receive financialassistance for expenses through Impres, loans, taxes, Ipeda(provincial land tax), etc. Budget estimates for O&M on ter-tiary canal networks are based on a general requirement ex-perienced over past years; an expenditure of approximately thirtykilograms of rice value per hectare for functioning irrigationsystems is considered adequate. Until the Luwu Project is com-pleted, including construction of the tertiary system, responsi-
bility for all O&M rem4ins with the South Sulawesi Public Works
Office.

As sections of the Bone-Bone and Kalaena irrigation systems arerehabilitated, extended and become independently operable for
purposes of irrigating agriculture (such as one portion of asecondary system where a segment of upstream works is completed)
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that segment must be operated and maintained. The Public Works
Office of South Sulawesi will then provide funds within thesubproject budget for the purpose of operating and maintaining
these operable segments which can be operated independently.

Regarding water charges, it should be noted that the Governor
of South Sulawesi has determined that each farmer will pay twopercent of his crop (i.e. 40 kg for a 2-ton crop, 80 kg for a4-ton crop, 120 kg for a 6-ton crop) and industry will pay onerupiah per square meter area occupied on an area of functional
irrigation. This should cover the costs associated with main-taining and operating the lower end systems.

(ii) An Operations and Maintenance Program forKabupaten Lvwu. Given the rather unorganized approach to O&M ofirrigation systems in Kabupaten Luwu in the past and given the
need to have a strong and effective program in the future, notonly for the Bone-Bone and Kalaena subprojects but for all futureirrigation systems (there are 100,000 hectares of potentially
irrigable land in Luwu), AID has agreed to assist the Provincewith setting up a viable operations and maintenance program.
Included in the AID program will be (1) technical assistance,
(2) equipment and (3) on-the-job training of Public Works staff.

Technical Assistance. One expatriate advisor will berecruited for a period of two years, beginning in the third yearof the Luwu irrigation program to assist with the establishment ofan O&M program for primary and secondary canal systems which arethe responsibility of the Provincial Public Works Office and theestablishment of a similar program for tertiary and quaternary
systems, a responsibility of water-user associations. He willprovide advice and assistance concerning all technical and managerialactivities associated with the irrigation O&M program including,but not limited to, planning, organization, motivation, trainingand coordination.

Furthermore, he will assist and advise host government officialsat the national, provincial, and kabupaten levels, whose primaryconcern involves the implementation of an operation, maintenance,and management program for the irrigation facilities in Luwu.The advisor will receive support and administrative direction fromthe project manager of the Luwu Agricultural Development ProjectOrganization; and technical direction, respective to disciplines,
from the various action agencies involved. Specifically, he willdeal with: (a) the Directorate General of Water Resources
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Development and Provincial and Kabupaten Public Works Offices
which are responsible for the construction of the irrigation systems
and subsequent operation and maintenance of the main and secondary
systems; (b) the Ageacy for Agriculture Education, Training and
Extension within the Ministry of Agriculture regarding the forma-
tion of irrigation water-user associations and water management
demonstration programs; (c) the Directorate General for Food
Crops and the Rural Irrigation Service within the Ministry of
Agriculture which assists the water-user associations with
operation and maintenance of tertiary canals and on-farm irri-
gation programs; (d) the Directorate General for Rural Community
Development within the Ministry of Interior whose activities
include community development efforts, such as village associa-
tions and village irrigation programs; and (e) the Directorate
General of Land Affairs also in the Ministry of Interior which
is responoible for land surveys and land ownership certificates.

Aside from working with the above GOI agencies, he will deal with
irrigation water-user associations in operation, maintenance,
and project management and assist and advise in formulating and
developing a training program to upgrade the O&M personnel of
the irrigation water-user associations.

AID, under the loan, will finance the foreign exchange associated
with this advisor (estimated at $123,000) while the GOI will
bear his local support costs (estimated at $24,000).

Equipment. Operations and maintenance equipment mostly
consists of hand tools and transport vehicles, such as bicycles,motorcycles and small trucks. A small amount of larger equipment
is needed for exceptional jobs such as repairing a broken
ditch, opening a sand or gravel borrow area, building a road
to or excavating for a rock quarry and cleaning sediment from
a canal or drainage ditch. Small pumps, compressors, jack hammers,
and welding equipment are also occasionally needed. It is felt
that aside from the lack of experienced irrigation O&M personnel
in South Sulawesi and a less than adequate provision of required
funds for OM, the absence of such equipment to carry out an
effective program has been a constraint in the past. Therefore
AID will allow the equipment to be purchased for the digging of
the tertiary and quaternary canals on the Bone-Bone and Kalaena
irrigation systems (see Annex J-13) to be turned over to the Pro-
vincial Public Works office for utilization for operations and
maintenance purposes upon completion of the tertiary and quaternary
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systems. Furthermore, it has been determined that additional equip-
ment, in the quantities and with the costs displayed in Annex J-14,
is also necessary for a Luwu O&M program. The foreign exchange
for this equipment pool (which would be procured in the first year
of Luwu irrigation program operations) shall be financed by AID
under the Loan and purchased from eligible geographic code
941 sources. It is estimated that the cost of this equipment
is $288,200 CIF Jakarta.

3. The Farm Service Centers.

a. The Concept. The Farm Service Center concept was
conceived specifically for the Luwu Agricultural Development
Project (1) to provide special agro-education and agro-business
programs for transmigrant and indigenous subsistence farmirs
ad2) to encourage more rapid implementation of improved cul-
tural practices, disease-resistant seed varieties, and production
technology which would translate into more rapid economic develop-
ment of the Luwu area. Consequently, it is expected that the
introduction of these facilities to the Project area will sub-
stantially increase the benefits to be derived from all other
components of the agricultural development package.

There is no question that Luwu has significant potential for
production expansion. However, as this production capability
is developed, and increased productivity realized, greater
pressure will be placed upon the existing education, research,
and marketing systems. As farmers in the Luwu area shift from
a subsistence to a surplus-producing, commercial agriculture, the
need for improved rural educational and marketing institutions
will be great.

Four Farm Service Centers will be constructed in Kabupaten LUwu
and would be designed to attack the problems illustrated above.
Each Farm Service Center will consist of a Rural Extensi n Center
and a Farmer Association Complex (see schematic descrip on,Annex K-1) and will serve an extremely beneficial role n
developing the full potential of the Luwu production ar as. The
Rural Extension Centers will be government facilities s rving
farmer education needs, while the Fariex Association C lexes
will be semi-autonomous organizations serving the coop rativeMiling, storage, and marketing funtions demanded by he de-
veloping Luwu economy. Both units are viewed as innovative for
rtdiIonesia and pilot ~in nature with potential for emulation in
other locations in Luwu and in other select outer-island areas.
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The Farm Service Centers will maintain strong ties with the Uni-
versity of Hasanuddin at the Provincial Capital of Ujung Pandang
(through the Provincial Agriculture Office), the Bogor Institute
of Agriculture (through the Department of Agriculture), he pri-
va-t business-sector, and other technical agencies and organiza-
tions that are necessary to enhance and promote the Center's
programs.

(i) Rural Extension Centers. There are now 355 Rural
Extension Centers thioughout Indonesia that provide informal
education for farm families in rural areas. Their programs com-
prise: disseminating current agricultural information, con-
ducting field trials, implementing good farming practices,
holding training sessions and developing farmer groups. They are
all operated by the Agency for Agriculture Education, Training,and Extension (AAETE) within the Department of Agriculture. The
Extension Centers are managed by a technical staff of five, with
three farm workers for the demonstration plots, and 10 to 15
field extension technicians.

Under the Farm Service Center concept, the Rural Extension Centers
will be modified and expanded to emphasize both improved rice
production and dry-land agricultural production. Four such centers
are proposed: one at Padangappa (Kecamatan Bupon), special em-
phasis estate crops; one at Batusitanduk (Kecamatan Walenrang),special emphasis fisheries; one at Bone-Bone (Kecamatan Bone-Bone),special emphasis food crops (i.e., corn, soybeans, peanuts, etc.);and one at Walili (Kecamatan Mangkutana), special emphasis animal
husbandry. (See map, Annex H). The special emphasis crops have
been specifically assigned to individual centers to match the
second crop prograp practiced in those areas, e.g., fish farming
is an established second crop in Kecamatan Walenrang. Each pro-
posed Center is strategically located to assure good communications
and access.

The Rural Extension Center programs will include the established
extension programs previously mentioned plus additional programs
with emphasis placed on second crop culture, irrigation farming,
improved upland cropping, improved rice culture and varietal im-
provement. It will also provide an atmosphere conducive to the
interaction of governmental and educational agencies assisting
the Luwu program. In addition the Centers will maintain close
relationships with agriculture research agencies in order to
provide the most recent information on disease-resistant varieties
such as varieties which resist Tungro disease. Office facilities
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will be provided at the Extension Centers for interested and
assisting agencies, such as Bank Rakyat Indonesia, the Directorate
Generals for Cooperapives and Transmigration and the Directorate
General of Water Respurces Development.

(ii) Farmer Association Complex. Adjacent to each of
the four modified Rural Extension Centers will be a Farmer Associ-
ation Complex that will emphasize agro-business practices and
function as a grain processing and marketing institution for
growers. Each Farmer Association Complex will consist of five
hectares for commercial multiplication of improved varieties and
certified seed, nine hectares for commercial growing of crops
indigenous to the local farming areas, and one hectare for build-
ings, rice mills, grain storage, etc. Each Association Complex
will provide agro-business services for local farmer associations
augmenting the existing private agro-business in the area and
serving as a model for future emulation. The Association Complex
will be operated by a farmer association, with technical advice
and assistance coming from the Rural Extension Center personnel.
The associations will have adequate facilities to provide office
space for agro-business related groups such as credit unions,
village banks, and water user associations.

The activities of each Farmer Association Complex will include:
producing and distributing improved varieties of rice seed to
farmer members at the normal market cost; purchasing farm supplies
in bulk and selling these supplies to its members at a more reason-
able rate then is normally attainable by individual purchasing;
milling, drying and storing rice for members of the farmer associ-
ations; and marketing and transporting of the rice production by
means of combined shipments which will increase producer profit.

Although the initial capital investments to establish the Farmer
Association Complexes will be financed by the Government of
Indonesia, they will be operated in a business-like'fashion,
producing sufficient revenue for operational expenses and repayment
of the capital loan. Under their proposed functional structure, the
associations will derive revenues from seed multiplication, storage,
rice milling, fertilizer purchase for resale, and forward con-
tracting of grain sales. It is estimated that revenues will total
$36,200 annually for each of the four units (Annex K-4). Given the
budgeted capital, operational, and interest costs, the Farmer
Association Complexes can be expected to repay the loan within
6 to 8 years (Annex K-5). After pay-back, revenues will be
available for redistribution to the association members, for
subsidization of the Rural Extension Centers, or for production
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credit needs of the local farm sector. The return on investment
for these Association Complexes is not sufficiently attractive toattract private capital at current market rice prices. Thereforeif the Luwu production areas are ever to realize their potentialproduction capability, initial government assistanceto assurethat the grain processing and marketing systems will expand com-mensurate with production. Long-term economic development inthe Luwu production areas will likely attract the private capitalneeded for grain processing and marketing in the future.

b. The Management and Operation of the Farm ServiceCenters. The Farm Service Centers will be run administratively bythe Agency for Agriculture Education, Training and Extensionwithin the Ministry of Agriculture. Each Farm Service Centerwill have a project manager who will be appointed by the Chiefof the Agriculture Education, Training and Extension Agencythrough the established national and provincial interministerialcoordinating bodies, with the approval of the Governor and Bupati(see Annex K-7).

(i) Rural Extension Centers. The normal staff ofexisting Rural Extension Centers in Indonesia consists of oneProject Manager, five technicians, and 15 extension agentsassigned and stationed at the local villages. With the specialemphasis discipline applied to the Farm Service Centers, fiveadditional, technicians will be required for each Center'sspecialty- This totals 30 agents and technicians, one ProjectManager, plus laborers for each station. See Annex K-3 for thestaffing pattern of a modified Rural Extension Center along withthe minimum qualifications for employee classifications.

Rural Extension Center staff shall receive in-service trainingcourses at the Bogor Institute of Agriculture and/or the Uni-versity of Hasanuddin on agriculture marketing, processing,shipping, and storage, plus corollary in-service training courseson the principles and practices of modern agriculture production.In addition, the Farm Service Centers will cooperate and assistin research activities of the Agency for Agriculture Researchand Development (Maros Station). The irrigation technicians ofthe Department of Agriculture's Rural Irrigation Service will betrained at the Institute of Technology in Bandung by a separateprogram, but will be available to assist the Farm Service Centers'irrigation programs. In addition, the Agency for AgricultureEducation, Training, and Extension has a Training Center whichwill conduct in-service training. See Annex K-3 for the trainingprogram schedule for each Extension Center.
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(ii) Farmer Association Complexes. Farmer associations
will be established by the staff of the Rural Extension Centers.
Therefore, each Farmer Association Complex will be erected one
year after construction and operation of each Rural Extension
Center. Prior to the physical construction of the Farmer Associ-
ation Complex facilities, Rural Extension Center staff will
undertake pre-association formation activities, encourage and
establish association membership, establish the association's
organizational charter and by-laws, assist with the election of
a governing board of directors, provide training for the board,
organize association activities and assist with the election of
association activity committees.

Upon determination that a viable farmer organization exists and
is desirous of the services to be provided by the agro-business
facility, the Farmer Association Complex will be constructed.
The Rural Extension Center staff will then assist the farmer
association with the recruitment of and programming for a pro-
fessional business manager from the private sector with experience
in rice milling, marketing and storage. At the same time, three
local hire employees will be selected and be given on-the-job
training to assume supervisory responsibilities at the rice mill,
rice warehouse and fertilizer warehouse.

The farmer associations will eventually be converted into govern-
ment authorized agricultural cooperatives known as BUUDs under
the jurisdiction of the Directorate General of Cooperatives. At
that point in time (approximately 4-5 years after formation of
the farmer association), the association would be able to borrow
money from state-run banks and receive technical and financial
assistance from the Directorate General of Cooperatives.

c. Design and Construction of the Farm Service Centers.
The Ministry of Agriculture will provide technical expertise for
the design and layout of the Farm Service Centers. Two architects
have been assigned to the Agency for Agriculture Education,
Training and Extension to perform similar tasks under an IBRD
loan for rehabilitating and constructing 150 Rural Extension
Centers throughout Indonesia. These architects will furnish
designs and layouts for the Farm Service Centers in Luwu while
the Provincial Public Works Department will be responsible for
site plans and modifications. Site selection and preparation,
architectural and engineering plans, designs, and layouts will
be completed during the first six (6) months of IADP operations.
No problems or constraints are anticipated in designing these
Centers.
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Construction will be performed by private Indonesian contractors,
with s'pervision, field inspections, monitoring, and final
certification of satisfactory completion for purposes of reim-
bursement undertqken by the Provincial Department of Public Works.
The contractor(s) will be selected from a list of prequalified
firms to construct the Farm Service Centers. It is felt that
Class A, B and C contractors have the capability to construct
these Centers. No problems or constraints are anticipated.

d. Operation and Maintenance Program for the Farm
Service Centers. The Agency for Agriculture Education, Training
and Extension will be responsible for operating and maintaining
the Rural Extension Centers and providing management supervision
and control to assure that the Farmer Association Complexes are
operated and maintained in a businesslike manner for the duration
of the IADP. It is anticipated that the associations and/or
BUUD's(cooperatives) will assume complete management control,
including O&M, after the completion of the Project. O&M of the
Rural Extension Centers is an ongoing governmental expense that
is budgeted for annually by the AAETE.

e. Farm Service Center Costs and Financial Plan. Annex
K-2 provides a detailed breakdown of Farm Service Center costs at
current prices. Annex K-6 breaks down the subproject costs by
year and by method of financing. The total four-year cost of
these four Farm Service Centers amounts to $2,561,890. AID would
finance, under FAR, 50% of local construction costs of the physical
plants (or $778,175), 100% of the training costs($71,340) and
100% of the foreign exchange costs for direct procurement of
goods from AID Geographic Code 941 sources ($299,860). The basis
for reimbursement for FAR items would be completed structures in
the case of the Rural Extension Centers and Farmer Association
Complexes and completed training in the case of the training
program. The GOI would contribute 50% of the local construction
costs and 100% of the operational costs (salaries, operations and
maintenance, etc.) amounting to $1,412,515. The total AID con-
tribution is 45% of the total subproject cost or $1,149,375.

4. Transmigration Program.

As stated earlier, Kabupaten Luwu was identified as a trans-
migration area by the Dutch as part of their colonization scheme
in the 1930's during which time three villages were settled. There
was no further transmigration activities in Luwu from that time
until the GOI began their first five-year plan.
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The recent transmigration experience in Luwu began in GOI FY
1969/70 at which time 500 families from Java and Bali were
settled into Kecamatan Bone-Bone. During the next four fiscal
years, 3,550 additional families were settled into Kecamatans
Bone-Bone, Mangkutana and Wotu. Additionally, in GOI FY 1973/74,
there were 500 "spontaneous" transmigrant families. Therefore,
over the first five-year development plan, Pelita I, a total of
4,550 families transferred to Kabupatan Luwu. During GOI FY
1974/75, 900 more families were settled into Luwu. There has
been an extremely low attrition rate of families returning to
their former localities (less than 2%).

Transmigrants sponsored by the government in Luwu, as elsewhere
are given assistance in the form of basic farming tools, food
and clothing for a period of 1 years. In addition to this,
the GOI provides the settlers with housing and two hectares of
land, one of which is cleared as described earlier. Some public
infrastructure such as village roads, schools, churches, village
halls and health facilities are also included. The settlers
receive a certificate of land ownership within several years of
their arrival upon demonstration of their ability and willingness
to work on the land they have been given.

During Repelita I, three transmigrant villages were established
in the Bone-Bone irrigation subproject area covering some 2100
hectares with 700 settlers' families. Approximately 500 hectares
of land are still available in the lower reaches of the system
for the relocation of 250 families. The remaining lands are
presently occupied by indigenous farmers and settlers transferred
during the Dutch colonial era.

Almost all of the Kalaena project area has been given to the
Directorate General for Transmigration for settlement. Since
the beginning of the recent transmigration program in Luwu
(1969/70) approximately 1400 families have been relocated on
some 4400 hectares. (It should be noted that 4000 hectares of
this land and 1200 families are situated in those sections of the
Kalaena irrigation system (gross areas A, B, and C) which are
being proposed for rehabilitation and extension.) After allowing
for indigenous farmers and transmigrants from the Dutch period,
an estimated 3300 additional transmigrant families will be
required to farm the remaining hectarage in the subproject area.
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The 3550 families necessary to meet the manpower requirements on
the two irrigation subprojects should be transferred to Kabupatan
Luwu over the next four project years at the rate of 700, 1100,1400 and 350 families per year. As mentioned earlier in this
paper, the Dutch irrigation design group will assume responsibility
for the layout of all transmigrant settlement within the Luwu
irrigation sector. This will assure efficient land use within
the Bone-Bone and, Kalaena irrigation subprojects.

Aside from the settlement of the two irrigation systems described
above the Directorate General for Transmigration has an overall
target of 20,000 families for the Kabupaten of Luwu over the
second five-year plan. Settlement areas being considered include
the left bank of the Kalaena River and other future irrigation
systems as they develop (as Sabbang and Masamba).
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B. Organization and Implementation Capability

1. Bina Marga

The Highway Department of the Ministry of Public Works
and Electric Power (Bina Marga) is the central agency for highway
administration in Indonesia. It is charged with planning and
coordination of all highway development; road research and
establishment of construction standards; construction and mainte-
nance of national and provincial highways; and coordination of
central government support of provincial highway administration.
The construction and maintenance of district (or Kabupaten) roads
is normally the responsibility of the local governments. However,
in the case of the Tarengge - Malili road segment of the subject
road betterment program, Bina Marga has agreed to assume construction
responsibilities and then reclassify it as a provincial road for O&M
purposes.

Bina Marga is organized into six principal units under the Director
General: (1) Secretariat; (2) Planning Directorate; (3) Equipment
and Supply Directorate; (4) Soils Investigation and Road Research
Institute; (5) Maintenance and Rehabilitation Directorate; and
(6) Construction Directorate. Annex 1-11 presents organization
charts of both the Ministry of Public Works and Electric Power and
Bina Marga.

The Bina Marga Planning Directorate includes the Design Division
located in Bandung which is responsible for all engineering designs.
This division numbers more than 200 professional and subprofessional
employees of which more than half are graduate engineers. The design
workload of this division is presently about 1500 kilometers of roads
annually and has increased to the extent that more of the work is
contracted to Indonesian consultants working under direction of the
Bina Marga design office. The principal work now being performed by
Indonesian consultants for Bina Marga includes soils investigations,
reconnaissance surveys, topographic surveys and drainage designs.
In addition, Bina Marga retains a full time expatriate staff of seven
advisors sponsored by the UMDP which is heavily engaged in conducting
feasibility studies for establishing Bina Marga priorities.

Bina Marga also maintains a well equipped and staffed central testing
laboratory in Bandung, six regional laboratories, and 32 district
laboratories. A regional laboratory is located near Ujung Pandang,
South Sulawesi, and is a part of the Bina Marga Provincial Public
Works organization with offices in Ujung Pandang.
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During the past several years, a great amount of experience has
been gained by the Bina Marga design and construction directorates
as well as by the private sector of Indonesian engineering con-
sultants. USAID has every reason to believe that Bina Marga, along
with the prequalified Indonesian consulting engineering and road
contracting firms have the ability and means to execute and maintain
the job satisfactorily.

2. The Directorate General of Water Resources Development

For the Luwu irrigation program, the Directorate General
of Water Resources Development (DGWRD) within the Department of
Public Works and the Provincial Department of Public Works will
be responsible for: (1) final designs for the rehabilitation and
extension of the Bone-Bone and Kalaena irrigation systems down
through farm ditches; (2) supervision of construction and contract
administration for the work involved with the diversion weirs and
primary and secondary canals; (3) actual force account digging of
the tertiary and quaternary canals; (4) supervising and assisting
the beneficiary farmers as they shape their respective ditches;
(5) operating and maintaining these systems down through the
secondary canals.

The Luwu irrigation program has been given "special project"
status by the DGWRD which in effect gives the activity an identity,
project manager and staff of its own. This organizational set up
has been used quite often in Indonesia by the Department of Public
Works for large projects in the past (e.g. IBRD/FROSIDA irrigation
loans) and has worked out quite well. In the case of Luwu, the
Chief of the Public Works Office in South Sulawesi has been
designated the manager, with responsibility for executing the
entire project. The DGWRD will have the duty of technically back-
stopping the irrigation projects through the Provincial Public Works
Office. The Organization Chart I at Annex J-15 shows the organiza-
tional structure establshed for the Luwu irrigation program.

Chart 2 of Annex J-15 shows the organization of the DGWRD. Within
the DGWRD, under the Directorate of Irrigation, the office given
the technical responsibility for the Luwu irrigation program is
Construction Division I. This division generally is concerned with
large construction/special projects with areas larger than 3,000
hectares. Fifteen technical staff members consisting of 7 university
graduate engineers with 5 years of training, 3 college graduate
engineers with four years of college training, and five technical
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high school graduates work in this division. The office is
broken down into three sections according to geographical area
with Subdivision III responsible for all of Sulawesi. Responsibi-
lities of the division for the Luwu program include planning,
project proposal review and evaluation,'preparation of budget
requirements, review of the construction plans for large irrigation
structures, technical backstopping of the provincial organization,
and certification of subproject completion for reimbursement.

As stated above, the Chief of the Provincial Public Works Office
has been appointed manager of the LDwu irrigation project. His
provincial office has a water resources division and under that
division an irrigation subdivision. Under the water resources
office of Provincial Public Works is a water resources field
engineer, located at the District (Kabupaten) office. Organization
Chart 3 at Annex J-15 shows the Provincial Public Works organization
and its relationship to the Luwu subproject.

Regarding the implementation capability of the Directorate General
of Water Resources Development and the Department of Public Works
in Ujung Pandang to carry out their various responsibilities under
the Luwu irrigation program, it should be noted that: (1) although
it is felt that the DGWRD has a shortage of qualified personnel to
perform engineering designs for the large number of elements involved
with the rehabilitation and extension irrigation program, the Dutch
Government is providing ample technical expertise and training in a
timely manner to overcome any deficiencies in manpower; (2) the
Provincial Public Works Office has many years of experience in
supervision of construction and contract administration activities
and should have no particular difficulties with diversion weir reha-
bilitation and primary and secondary canal betterment and extension,
especially with the assistance of the foreign expatriate construction
advisor to be provided under the loan; (3) the Public Works Office
should be able to fulfill its responsibility of force account
construction of the tertiary and quaternary canals and supervision
of farmer beneficiaries as they shape their respective ditches, with
the assistance provided by the AID-financed construction advisor and
construction equipment, and considering their experience and the
unsophisticated nature of the work involved; and (5) operating and
maintaining the completed works, although it has been a problem in
the past, will be accomplished with the assistance of the loan-
financed O&M advisor and with the equipment to be procured directly
for the Luwu irrigation program.



-49-

3. The Agency for Agriculture Education Training and Extension

The Agency for Agriculture Education, Training and Extension
(AAETE) is within the Ministry of Agriculture and is responsible forconstruction and operation of the Farm Service Centers. Annex K-8contains three organizational charts: Chart 1, The Ministry ofAgriculture; Chart 2, the Agency for Agriculture Education, Trainingand Extension; and Chart 3, the Provincial Agriculture Service.

The AAETE has a total of 18,731 employees in the provinces of which
550 are university graduate technicians, 14,619 are non universitytechnicians and 3,562 are administrative personnel. These techniciansare stationed primarily at the Kabupaten and Kecamatan levels. TheKabupaten Luwu Extension Staff presently is composed of one universitygraduate, 20 non university technicians and 40 administrative personnel.It is expected that the staffing level proposed for the Farm ServiceCenters will be adequately provided by the AAETE, especially in lightof the comprehensive training program for the entire staffs as des-cribed earlier.

The AAETE has considerable experience and capability in planning,designing, constructing, operating and maintaining Rural ExtensionCenters. (It already operates approximately 355 Rural ExtensionCenters throughout Indonesia,) It should be noted also that the WorldBank has a loan with AAETE involving the rehabilitation and newconstruction of 150 centers. Adequate O&M funds have been providedfor the Farm Service Centers in Luwu.

Although the AAETE also has extensive experience and capability withforming and dealing with farmer associations, it has rarely operatedan agro-business enterprise of the scope and magnitude contemplatedfor the Farmer Association Complexes. fNote, however, that theProvince of East Java, with its own funds is currently erecting afacility very similar to the Farmer Association Complex as envisionedfor Luwd7. It has therefore been decided that professional Indonesianbusiness managers with experience in rice milling, storage andmarketing would be hired by the AAETE to run each farmer associations'agro-business activities until such time as the associations are ableto operate by themselves.

4. Directorate General for Transmigration

The agency responsible for overall coordination of the Projectas well as for the specific task of providing the necessary manpowerbase to maximize productivity in the Project area (and clear land
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on the irrigation sites) is the Directorate General for Transmigra-
tion (DGT) of the Indonesian Department of Manpower, Transmigration,
Cooperatives (DMP).

The manpower responsibilities of DMP correspond generally to those
exercised by departments of labor in other governments. The
Department, for example, is responsible for supervision of labor
unions, enforcement of laws respecting conditions of work, mainte-
nance of unemployment registers, manpower development and training,
formulation of policy with respect to labor matters, etc. See
organizational chart I for DMP at Annex M-l. The responsibility
of DMP for this Project derives specifically from the Department's
mandate to provide generally for a well-distributed labor base
crucial to maximizing national productivity.

Within DMP the DGT is specifically assigned responsibility to
address the issues involved in transmigrating small farmers and
landless laborers from the heavily overpopulated core islands (Java,
Bali, Madura and Lombok) to areas of sparse population and signifi-
cant agricultural potential. Recently transmigration has become a
very important national program not only to better distribute
population within Indonesia but also to promote outer island
economic development.

To accomplish this, the DGT is being reorganized to carry out the
broad range of recruitment, staging, transportation, land survey
and clearing, settlement, and support activities necessary to assure
that transmigrants will attain full production status in the shortest
time possible. See DGT organizational chart II at.Annex M-l. Under
the terms of reorganization, responsibilities of the directorates
are as follows: (1) Directorate for Programmes Development -
identification of land, land acquisition, photographic and physical
surveys leading to a land capability appraisal and a recommended land
use plan, and preparation of proposals for recommended land units
(including agricultural, physical, and development plans, and per-
sonnel, financial, and logistical planning); (2) Directorate of
Preparation - detailed site planning, construction of village roads,bridges, and buildings, land clearing and issuance of land titles;
(3) Directorate for Recruitment and Placement - recruitment of
transmigrants, staging, and transfer of transmigrants; and (4)
Directorate for Development - agricultural, economic and social deve-
lopment and administration.

While the reorganization of the DGT appears particularly well-suited
for the execution of the present task, the immediate and foreseeable
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shortcoming is in the technical and managerial skills necessary
for timely implementation of the program. In this respect the DGT
has already secured technical assistance from the Lincoln institute,
primarily to support research activities and to train tndonesian
officials, and from thR UNDP for a small team of FAO advisors to
analyze the technical needs of transmigration and build up an
appropriate supporting project. The Government has recently approved
a revision of the FAO project under which the UNDP will provide an
additional $1.2 million in fellowships and technical expertise to
assist in planning and implementing the process of transmigration
and in the training of counterparts. Under the UNDP project experts
in land tenure, land capability, financial planning, and farm pro-
duction economics, and consultants in physical planning and budget
preparation will be provided to the Directorate for Programmes
Development while the Directorate for Preparation will receive a
topographic surveyor, a consultant in engineering, and possibly a
consultant in irrigation. Similarly, the Directorate for Development
will be assisted by UNDP experts in rural development, agronomy food
crops, agronomy tree crops, and consultants in marketing, agro-
industry, credit services, farmer associations, fisheries, livestock
and pasture development, and the processing of agricultural produce.
Assistance will also be made available to the Directorate for
Recruitment and Placement in the form of a consultant in transporta-
tion and logistics and possibly one in rural sociology, and to the
Transmigration Training and Research Institute in the form of a
rural economist to assist in assessing the performance of on-going schemes and a
consultant sociologist to assist in the development of new studies. The:UNDP
project also includes provision for 100 manmonths of participant training abroad.

In South Sulawesi the Directorate General for Transmigration functions
at three levels: at the provincial capital (Ujung Pandang); at Luwu 0

Kabupaten Headquarters (Palopo); and at the transmigration sites.
The Provincial Transmigration Office in Ujung Pandang (see organiza-
tion chart III Annex M-1) is chiefly responsible for coordinating
inputs by all functional, technical departments concerned with
transmigration (health, agricultural, and educational personnel, for
example, are assigned to transmigration sites by their respective
departments at the provincial level); negotiating contracts for land
clearing and house building; providing commodity support for trans-
migrants; and other matters of a financial and budgetary nature.
Transmigration levels, the timing of transmigrant arrivals and loca-
tion of settlements are determined by the Directorate General of
Transmigration in Jakarta.

The transmigration office in Palopo has responsibility for the entire
program in Kabupaten Luwu but differs from the provincial office
in that it runs more of a logistics program (i.e. assuring that
inputs arrive on schedule) rather than anything else. At the lowest
administrative level, the DGT has officials stationed at the actual
transmigrant sites. These officers, known as unit leaders, function as
the link between the transmigrants themselves and the government.
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Given its experience, past performance and the infusion of large
amounts of UNDP technical assistance and training, it is felt that
the DGT can operate its national program adequately. However, USAII)
believes that the agency is weak at the provincial and local
administrative levels. Therefore, in order to have the transmigration
program focus on the movement of transmigrant families into Luwu,
provide necessary inputs on a timely basis, and clear land associated
with the two irrigation subprojects, USAID recommends financing an expatriateadvisor for the first three years of the LADP. His duties would
include: (1) planning a transmigration program for Kabupaten Luwu;
(2) carrying out transmigration activities for the duration of
his assignment; (3) recommending managerial and administrative
procedures and changps to better execute the Luwu program; and
(4) training staff in all the above. Administratively, he would
be assigned to the Provincial Director for Transmigration in Ujung
Pandang although he would assist also in Jakarta by having the
four operational directorates focus on Kabupaten Luwu and in Luwu
itself with strictly operational matters. $169,000 in foreign
exchange costs would be allocated under the loan for this advisor:
The GOI would be responsible for local support costs (approximately$36,000).

5. Overall Luwu Project Organization

Under Presidential Decree No. 29, 1974, entitled "The
Formation of a Body for the, Expansion of Development in Transmi-
gration Areas," committees at the national, provincial, and kabupaten
levels of government are being established to increase operational
coordination between the transmigration program and all other deve-
lopment activities on the outer islands. The already functioning
National Steering Committee known as the Expansion Body, chaired by
the Minister of Manpower, Transmigration and Cooperatives, is
responsible for national policy formulation, legislation affecting
transmigration, approving annual budgets of transmigration/area
development projects, coordination with all Ministries and national
agencies, and coordination with the provincial governments. Similar
committees have been established under the Presidential Decree at
both the Provincial level (Guidance Body) and the Kabupaten level
(Implementation Body) which have similar responsibilities but more
narrow focus. The Governor chairs the Guidance Body while the
Bupati heads the Implementation Body.

It has been proposed that a Project Office be formed within the
Ministry of Manpower, Transmigration and Cooperatives to administer
the first-phase Luwu Agricultural Development Project. The proposed
Project Office would: (1) assist Bina Marga, the Directorate General
for Water Resources Development, the Ministry of Agriculture, the
Directorate General for Transmigration and all other national
agencies and ministries with development activities in Luwu in the
execution of their individual subprojects and programs in a timely,
efficient and coordinated manner; (2) recommend and execute changes
in the project as deemed necessary; (3) promote, direct and
coordinate the activities of grassroot level private voluntary
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organizations in the Kabupaten; and (4) plan and coordinate later-sta,e
agricultural and socio-economic development activities. It would
work closely with the Expansion, Guidance and Implementation Bodies,
by receiving guidance and providing advice. After five years of
operation, the Office would be disbanded and all of its activities
transferred to the local, kabupaten government.

The Project Office to be formed within the Ministry of Manpower,
Transmigration and Cooperatives would be headed by a Project Manager
who would be responsible to the Director General for Transmigration
and would be staffed solely by employe3s of that Directorate General.
The Project Manager along with a full time advisor would be expected
to spend the greatest amount of their time in the field with resi-
dence in Jakarta only during Expansion Body meetings and during the
annual budget submissions.

The Luwu Agricultural Development Project Office would have two
divisions; one concerned with physical infrastructure and the other
concerned with agricultural, economic and social development affairs.
The former, the Engineering Division, would be responsible for the
overall coordination and monitoring of construction activities (i.e.
road betterment, irrigation rehabilitation and extension, erection
of farm service centers) and the planning of future physical infra-
structure development. The latter organizational unit, the
Development Division, would work closely with the private voluntary
organization groups in Luwu, monitor and assist the Department of
Agriculture's farm service center activities, and in general promote
the agricultural, social and economic development of Kabupaten Luwu.
In addition to these two divisions, the Project Manager is expected
to have administrative, logistics and financial assistants. A small
liaison office would also be maintained in Jakarta to assist with
national coordination efforts.

Annex M-1, Chart IV, presents the relationships of the proposed
Project Office to the Directorate General for Transmigration and to
the national, provincial and kabupaten levels of government. It
also provides an organizational diagram of the Luwu Agricultural
Development Project Office itself.

The costs associated with the project organization are to be borne
by the GOI. The Directorate General for Transmigration has already
budgetted in GOI FY 1975/76 for its initial capital costs including
such items as housing and office space in the field and motor
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vehicles; and for first year operating expenses including salaries,honorariums and travel,. USAID has reviewed their budget submissionsand finds it adequate to establish and operate the proposed agency.

In order for the Office to exercise control over the Project, it isfelt that it must have some control over the money budgeted for theLuwu Agricultural Development Project. Therefore, it has beenproposed that the Project Office be the central focus for thesubmission of budgets by the various technical departments toBappenas for all subproject activities. The Project Manager and hisstaff would have, as one of their prime responsibilities, the coordi-nation of all budget requests to Bappenas and could recommend modi-fications to this central budgeting agency when deemed necessary.

The Project Manager would also exert influence over the actualexecution of the various IADP components. USAID would require hisapproval before the disbursement of any loan funds and his certifi-cation of satisfactory completion of subproject units of work beforereimbursement to the GOI would be made.

Involvement of the local levels of government in the execution of thefirst-phase Luwu Agricultural Development Project and in the formu-lation of later-phase activities is considered crucial to the successof the entire scheme. To this end, the Project Office will workclosely with the Guidance and Implementation Bodies at both theprovincial and kabupaten levels of government in addition to con-sulting regularly with government officials in the sub-districtsor kecamatans. Furthermore, local government officials will bebrought into the technical assistance, training and evaluation programsbeing designed into the loan.

Although (1) a presidential decree has been issued establishing theExpansion, Guidance and Implementation Bodies while giving the Ministerof Manpower, Transmigration and Cooperatives broad powers and (2) theDirectorate General for Transmigration has budgeted funds for theestablishment of an area development agency, the organization for theProject and its relationships with other entities, as described above,remains tentative. USAID has held several meetings with the concernedGOI agencies on this matter and agreement in principle on the overallproject organization has been reached. In part, the delay in reachinga final decision on overall project organization has been due to theDGT's desire to work out the same arrangements for all area develop-ment projects, including specifically the IBRD's project in Lampungwhich is in the early stages of negotiation. In part, too, it is
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due to the impending reorganization of the DGT. The Director
General for Transmigration has recently created a working committee
to make recommendations regarding project management and this group
has been consulting regularly with Bappenas. Since USAID views the
organization of this integrated agricultural development project as
critical to its success, the Loan will contain a condition Drece-
dent to the initial disbursement of any funds which will require
the GOI to submit to USAID its final decisions on project management
which will be subject to AID review and approval.

C. Institutional Development and Technical Assistance, Training
and Evaluation

The development of institutions and mechanisms within the
Government of Indonesia to carry out integrated agricultural/area
development schemes in select outer island, transmigration-designated
areas is considered a most important component of the Luwu Project.
The establishment of the capability within the Directorate General
for Transmigration to plan, coordinate and implement the Luwu
Agricultural Development Project which cpmbines outer-island agri-
cultural development activities with transmigration efforts ina manner which can be replicated in other outer island locationsat other times should have a major impact on outer island economicgrowth. Technical assistance will be utilized in order to provide
guidance to the Directorate General for Transmigration in their firstintegrated agricultural development endeavor. Short-term training
will be given to key members of the Project Office and local govern-ment officials in order for them to understand the basic principles
of area development and physical planning and to enable them to
better perform their role in the Project. An evaluation program willbe financed in order to properly assess the impact of the Project forpossible emulation at other locations and in order to identify neces-sary modifications and later stage activities.

1. Technical Assistance

Aside from expertise for strictly transmigration matters,foreign expatriate technical assistance will be financed under theproposed loan to provide both guidance and special skills necessaryto execute the first-phase agricultural development effort and planfor complementary future efforts. It is envisioned that one full-time expatriate advisor with a strong background in regional/rural
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development and physical planning would be financed for the life
of the project to assist with the establishment of the Project
Office and its operations. His duties would include assisting theLuwu Project Manager and training the Project Office staff in:
(i) reviewing the annual budget submissions from the various govern-
ment agencies and making recommendations to the Directorate General
for Transmigration concerning these budget requests; (ii) setting-
up and operating financial disbursement and control procedures atall project levels; (iii) coordinating the provision of all projectinputs (including transmigration); (iv) evaluating the success ofthe project and recommending modifications as deemed necessary;
(v) identifying and recommending later-stage priority social andeconomic investments for the future development- of Luwu; and(vi) detecting managerial shortcomings concerning the planning andimplementation of specific subprojects along with the overalldevelopment package. These technical services would be required forthree years, after which it is believed that the Project Office andinterdepartmental mechanism would be completely established andfunctioning well. AID would finance his foreign exchange costsestimated to be $169,000. The GOI would assume responsibility forlocal cost support including housing, domestic travel, per diem, etc.

In January 1975 at the request of the Government of Indonesia, USAIDprovided a grant-financed, regional development advisor to assistthe Directorate General for Transmigration for six months with itsfinal planning of the Luwu Agricultural Development Project. Should,upon loan authorization, the GOI-designated Luwu Project Manager andUSAID both find the advisor to be performing well in his role, hisservices would be continued for three years but would be financedunder the loan. If it is decided that another individual mightfunction more effectively as a full-time consultant to the proposedProject Office, then recruitment would begin immediately upon loanauthorization.

In addition to this full-time advisor, special provision will be madefor financing 24 man-months of foreign technical assistance for specialstudies as may be required to attack outstanding problems facing Luwu(e.g. rodent control), to assist with the execution of LADP subprojects(e.g. farm service centers), and to identify and design later-stagedevelopment activities (such as the final design of projects whichmay be identified from the Luwu Microeconomic Survey). The ProjectOffice would administer this fund and determine those studies to beundertaken, subject to AID review and approval. AID would financethe foreign exchange portion of this technical assistance estimated
to be $116,000 while the GOI would again assume responsibility for localcost support items as housing, domestic travel and per diem.
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The Loan Agreement will be written in a manner such that additional loan
funds can be diverted for short-term consultancies if required during
implementation of the LADP.

2. Training

Short term training will be given to key members of the
project organization and other concerned local government officials
to provide them with additional skills believed necessary for the
successful execution of the project. Professionals responsible for
planning and implementation activities will require some training in
integrated development planning but with the main emphasis placed on
the practical skills of project development co-ordination and imple-
mentation management. Some of the possibilities for such training
in-country include: (i) The National Training Programme in Develop-
ment Planning and Management, an eight-month, two-semester develop-
ment planning course, financed by the Ford Foundation and jointly
organized and operated by Bappenas and the University of Indonesia
with classes offered in macro and micro-development economics,
development administration, project analysis and regional planning;
and (ii) Courses in "Planology" given by the Technological University
of Bandung which includes regional, town and physical planning.

Opportunities also exist for short-term academic training in the
United States with courses offered by such institutions as the
University of Connecticut in local development, area administration,
project analysis and project management.

In addition to the academic training suggested above, members of the
Project Office including the Project Manager and several local level
government officials will visit similar land settlement and regional
development schemes such as those executed by the Federal Land
Development Authority in Malaysia and the Bicol Area Development
Project in the Philippines.

It will be a responsibility of the full-time expatriate advisor to
the Luwu Agricultural Development Project to develop and finalize
a training program for the staff members of the Project Office and
other local government officials along the lines suggested above.
The technical advisor is also envisioned as supplementing the academic
and field observation training by his presence and guidance for the
trainees on the job.
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It is felt that the proposed field visits to similar land settle-
ment and regional development schemes such as found in Malaysia and
the Philippines should be undertaken as soon as possible after loan
authorization. Formal training will take place over the first two
years of the Project to ensure that there is ample manpower for
that function at any point in time.

The total estimated cost of the training described above is $122,000
all of which would be financed by AID. m'ote: Included in the train-
ing budget are funds for the environmental health and sanitation
training program described in Annex G7

3. Evaluation Program

The purpose of the evaluation program is to (1) monitor progress
toward attainment of the Luwu Agricultural Development Project's
goals; (2) assess the socio-economic impact of development efforts;
(3) identify problem areas and constraints which inhibit progress;
and (4) feed relevant information back into the decision-making
process of continued planning, organization and implementation in
Luwu, and into the development of similar projects in other loca-
tions in Indonesia. The evaluation program will emphasize the
assessment of the impact of the Project's inputs rather than
monitoring the execution of those inputs and will include a broad-based
social sector analysis of the impact of the LADP.
Since the purpose of the evaluation program is to evaluate the
impact of development activities planned for execution during the
next three to four years, it is necessary that the evaluation
program run for a longer duration. In order to establish a base
for learning more about the development process, USAID's partici-
pation in the program will cover four years. The cost of the
evaluation component of the Luwu Agricultural Development Project
is estimated to be $150,000 in local currency which will be financed
under the Loan. Reimbursement will be based on annual evaluation
plans which will be reviewed and approved by AID prior to
implementation.

The evaluation research activities of data collection, analysis and
reporting will be broken down into three phases. During the initial
phase information already available about Luwu will be assembled and
working relationships will be established with people in Luwu who
will participate in the evaluation program while at the same time
the methodology of the evaluation program will be refined.
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The second phase will be the execution of a broad baseline study
emphasizing the collection of data which will assist in measuring
the impact of the LADP, e.g., agricultural production and production
technology, marketing, credit, level of well-being of residents
and distribution of the Project's benefits, and organization for
development. Following the baseline study, data collection, analy-
sis and reporting will be somewhat disaggregated along subject
matter lines which are closely associated with monitoring progress
towards the Project's goals, assessing socio-economic impact, and
in identifying problems and constraints which inhibit progress.

Implementation of the evaluation program will be the responsibility
of the Directorate General for Transmigration's Institute for
Training and Research and the University of Hasanuddin in Ujung
Pandang. Administration will be the responsibility of a small
nucleus group at UNHAS. The longer-term data collection and analysis
work, which is of a periodic nature, will be done by various technic-
ally specialized groups under the direction of the nucleus.

4. Replicability of the IADP

There are sixteen outer-island provinces which have been identified
for transmigration purposes in Indonesia. The institutional mecha-
nisms established for and utilized in the LADP hae significant
implications for the development of the transmigration-designated
areas in each one of these provinces. First of all, the inter-ministerial committees at the national,provincial and kabupaten
levels of government created under Presidential Decree No. 29, 1974
for the IADP are all replicable. Secondly, the reorientation and
reorganization of the Directorate General for Transmigration away
from operating a demographic program towards treating-transmigra-
tion in the context of integrated area development should also have
far reaching results in these other select outer-island areas. And
finally, the sensitivity and experience gained by other GOI agencies
towards the special problems of outer-island locations should result ina significant improvement in their programs and an appreciation foran integrated inter agerycy approach.

It is also felt that the dialogues and experience which will be gainedby various technical departments, at all levels of government, meetingto discuss one specific geographical area's potential and its asso-ciated physical, financial, social and economic requirements shouldhave implications even outside of the context of transmigration: theplanning and implementation know-how acquired with the IADP need notbe restricted to transmigration-designated areas. Another agency,however, would have to take the leadership role. The Department ofAgriculture, Bappenas, or the Department of the Interior could do this.
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D. Socio-Economic Analysis

1. Prolect Costs and Benefits to the Indonesian Economy

The total cost to the Indonesian economy, in current
prices, of all activities associated with the Luwu Agricultural
Development Project is $28,767 million. The cost of the Project's
components, in thousands of dollars are: Roads - 16,835; Irrigation -
7,860; Farm Service Centers - 1,810; Transmigration - 1,309; Project
Organization - 460; Training and Technical Assistance - 394; and
Evaluation - 100.

The GOI will, itself, be financially responsible for the organization
of the Project, the transmigration program, and part of the engineering
and administration costs of the irrigation subprojects. Those
activities are costs to the Indonesian economy and were included in
the internal rate of return analysis but are not included for AID
financing in the proposed Project.

There are a number of benefits which are expected to arise from the
package of development activities embodied in the LADP. The economic
benefits include increases in agricultural productivity and production;
increased trade and population mobility resulting from reduced costs
for vehicle users and for marketing of agricultural and non-agricul-
tural commodities; employment opportunities-generated in the construc-
tion of the subprojects and in the increased agricultural production
resulting from them; reductions in the seasonality of on-farm employ-
ment, agricultural production and pecuniary income; and reductions in
the dependence on imports of essential commodities.

The Project is expected to result in increased production amounting
to 40,000 MT of milled rice and 14,000 MT of other food crops by 1985.
The internal rate of economic return to the Indonesian economy (IRR)
of the LADP is estimated at 19%. The calculations for the IRR
analysis of the total Project is summarized in Annex L-1.

a. Land Use

The current and projected land use patterns in
the North Luwu Plain are set forth in the table below. The rice area
is derived from the consultant irrigation engineer's estimates for
the two irrigation subprojects and 4,000 ha from the rehabilitation
of unused village irrigation land. It does not include other systems
which may be completed in the next decade. The indicated upland crop
area is only 15% of the potential area according to estimates by theKabupaten Luwu Agriculture Office and the P.N. Waskita Karya (an
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Indonesian consulting firm) report. The increase in upland crop
hectarage estimate assumes each farm family will produce at 50%
of its family labor capacity rather than at the approximate

30%-35% capacity which is the current average rate of utilization.

TABLE

Land use in North Luwu Plain 1974, 1985 Projected and Estimated
Potential

Land use 1974 1985 Potential
-hectares-

Rice 18,500 1/ 31,700 97,600
Non-Rice Food Crops 12,600 27,000 78,700
Other Crops 3,300 4.300 34,600

34,400 63,000 210,900

b. Population Projections and Labor Requirements

As the name implies, the Luwu Project is an agricultural
development and not a transmigration program. In assessing the
obstacles to agricultural development in North Luwu, however, the
availability of labor is a constraint in some areas just as capital,
and physical and institutional infrastructure are constraints in
other areas. It is estimated that the two irrigation areas included
in the LADP will require that the existing population be supplemented
by 3,550 families in order to optimize production. The total popu-
lation absorbtive capacity of the North Luwu Plain, based on the
potential cultivable area in the above table is about 400,000 people.
It is estimated that during the next five years 6,200 families will
transmigrate to Kabupaten Luwu via the official GOI program, 800
will transmigrate spontaneously, and 400 will move to Luwu from
internal migration within Sulawesi. The 7,400 total is based on
historical projections. The GOI's transmigration program has enjoyed
increased respect in the last several years, willing candidates are
plentiful, and it is expected that the transmigration program will
increase significantly. The Directorate General of Transmigration
is both building up its logistical capacity and is placing increasing
emphasis on Luwu. As development activities get underway the rate
of spontaneous transmigrants to Luwu is also expected to increase.

1/ 12,000 ha rain fed or village irrigation; 6,500 reliable irrigation.
Due to double cropping, land use figures do not equal number of
crop hectares produced per year.
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In 1973 the population of the North Luwu Plain was 232,700. The
population is projected to grow, through transmigration directly
associated with the Project and the natural growth of the indi-
genous population, to 432,000 in 1985.

c. Assumptions and Sensitivity Analyses

In the judgment of USAID the base analysis described
below uses the best estimates of technical and economic relationships
available. Comparisons were made to the base analysis in order to
test the sensitivity of the economic feasibility of the proposed
Project to alternative sets of assumptions concerning the magnitude*
of benefits, construction costs, length of implementation period
and treatment of on-farm labor.

The major subprojects were subjected to internal rates of economic
return analyses. The costs and benefits of the Bone-Bone and Kalaena
irrigation systems and the trunk road are shown in Annex L-2, 3 and 4
respectively. Their IRR's are: Bone-Bone irrigation -- 31%; Kalaena
irrigation, 28%; and trunk road 17%. They are not analyses of inde-
pendent projects in the true sense. Although the costs are those
directly associated with the subproject, the benefits are those that
are expected to materialize if all subprojects are implemented in
the planned sequence. For example, the full benefit stream of
irrigation subprojects will only materialize if there is a transporta-
tion system (the road subproject) on which to market surpluses. The
calculated benefits of the road are only those directly associated
with the road investment. The calculated benefits for both the road
and irrigation subprojects assume levels of productivity and production
that will be attainable if the farm service centers extend utilization
of higher levels of crop production technology. Thus, the benefits
assume an integrated agricultural development approach.

The IRR analyses include incremental production costs necessary toattain incremental benefits. The net value of production calculations
reduce the gross value by the cost of inputs for each level of
technology. Annex L-6 illustrates production costs and benefits perhectare. Recurrent costs for O&M, etc., were calculated separately.

(i) Agricultural Production. Agricultural productionwill increase substantially. The two irrigation projects will irrigate8,960 additional hectares with an expected rice cropping intensity of170%. The incremental annual rice area harvested of 15,200 ha willincrease production by 31,000 MT of milled rice. Another 4,000 ha
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of rice are expected to be produced in other areas which are inexisting village irrigation systems close to the trunk road butwhich are now cropped at low intensity or not at all due to diseasetransportation and marketing conditions. The incremental productionfrom this area is estimated at 6,000 MT.

The hectarage of harvested non-rice food crops in the North LuwuPlain is expected tW increase by 15,000 ha by 1985. One thousandadditional hectares of cash crops are anticipated as well as a muchfuller utilization of some existing plantations which are onlypartially harvested due to high transportation costs and low producerprices.

Current and future levels of crop production, value, and consumptionare found in Annex L-5.

(ii) Rice Price. Although the CIF price of importedrice has exceeded $400/MT, CIF Indonesian port of entry,for two yearsthe LADP has been evaluated ata more conservative medium-term estimateof $260/MT for the price of imported rice. It may be assumed thatthe incremental rice production from the Project will substitute forimports at that price level, especially since Luwu is in close proxi-mity to several of Indonesia's serious food deficit areas. InIndonesia the price of rice is highly correlated with the cost oflabor, which is one of the major cost components in the Project.From the standpoint of historical domestic labor and rice pricerelationships as well as of import substitution, it is believed that$260/MT, CIF Indonesian port of entry, is a realistic price on whichto base IRR calculations. It is also within the range of currentprices for medium quality rice in many Indonesian urban areas. Thefarm gate price used in the analysis is $240/MT. This differs fromthe CIF Indonesian port of entry price by the transportation costof moving to urban consuming areas that portion of the incrementalproduction which is not consumed locally.

Due to recent erratic world commodity prices, the IRR's for theLADP package and the major subprojects were tested for theirsensitivity to changes in the price of rice. The results of thebase and sensitivity analyses are summarized as follows:

Internal Rates of Economic ReturnRice Price Total Bone-Bone Kalaena TrunkAssumption Project Irrigation Irrigation Road

$260/MT, base analysis 19 31 28 17$200/MT, 25% reduction 17 26 23 16$300/MT, 15% increase 21 36 33 18
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(iii) Crop Production Technology. In the case of
rice, it is the GOI's policy to include the major portion of areas
with reliable irrigation in the BIMAS program of crop production
technology which includes the provision of HYV seeds, fertilizer
and insecticides. This analysis assumes that as new irrigation
areas come on stream 60% of the area will receive the crop pro-
duction technology embodied in the BIMAS program.

The IRR for two alternative levels of crop production technology
were analyzed. Additional investments in crop production tech-
nology in the form of the BIMAS production input package were
assumed in the base analysis. The second alternative assumes
traditional varieties, cropping practices, production costs and
yields. No investment other than that directly associated with
construction and O&M is assumed. The resulting IRR's for the two
irrigation subprojects are as follows:

Crop Production Technology Bone-Bone Kalaena

60% of area in BIMAS 31% 28%
Only traditional technology 28% 26%

The difference in the IRR's indicates the economic feasibility of
including additional investment in a more advanced level of tech-
nology in the irrigation subprojects. However, the irrigation
investment itself, exclusive of additional investment in a more
advanced level of technology, yields a rate of return that is in
excess of the opportunity cost of capital in Indonesia and indi-
cates that the subprojects are fully justified economically.

(iv) Crop Yields. Statistics from various sources
produce a range of yields for different levels of production tech-
nology. The base anAlysis assumes yields at the lower end of the
range. To estimate the incremental production resulting from the
Project the yield figures shown in Aniex L-5were used. The yield
for the traditional methods of crop production technology are equal
to those commonly obtained throughout South Sulawesi and many other
similar areas in Indonesia.

In the case of more advanced rice production technology, yield
levels for IR-20 rice variety are assumed since it is resistant
to the Tunggro disease which has been a rice production problem
in South Sulawesi. IR-20 does not yield quite as much as other
high yielding varieties in areas unaffected by Tunggro but does
out-yield them in Tunggro infested areas. Thus the BIMAS rice
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yields used in the bae analysis are 10-20% lower than those usedin IBRD estimates. It is possible that rice yields might be lowerover the life of the Project due to such factors as prolonged ad-verse weather conditions, new or unusual plant disease or insectpests, or minor deleterious soil or water quality conditions thatwere not discovered during development of the two irrigation sub-projects. A 10% reduction in the assumed rice yields causes theIRRs of the Bone-Bone and Kalaena irrigation systems to drop to 28%and 26% respectively.

It is also possible that yields might increase. Statistics showthat yields higher than those used in the base analysis are alreadybeing obtained in some Indonesian locations. Furthermore, the baseanalysis assumes no increase in yields arising from newly developedtechnology packages during the next 15 years. A 10% increase inyields raises the IRRs to 33% and 30% for the two irrigation sub-projects.

Yield levels for non-rice food will rise somewhat as markets be-come more accessible over improved transportation networks andthere is more incentive to carefully cultivate crops. For thevarious non-rice food crops, yield increases of zero to 10% wereassumed in the IRR analysis. No production yield increases wereassumed for the cash crops.

(v) Cropping Patterns. The base analysis assumesthat the benefits of the irrigation subprojects will be derivedfrom incremental rice production. The cropping pattern used inthe base analysis assumes a rice cropping intensity of 170%,along with some continuing non-rice food crop production. Analternative cropping pattern including irrigated corn, soybeans'peanuts and a much lower level of rice production was alsoanalyzed. An average cropping pattern, on an annual basis forthe two irrigation areas, with cropping intensities of rice - 60%,corn - 60%, soybean - 40%, and peanuts - 20%, yields an IRR of 24%and 26C1 for the Bone-Bone and Kalaena subprojects.

(vi) Treatment of Aricultural Production Labor.The improved economic well-being of the rural poor is one of thethree interrelated purposes of the AID Project. Therefore, the netincrease in the return to labor (the value of the labor componentof generated incremental agricultural production) is treated as abenefit of the Project. If agricultural production labor is treatedas a cost of the Project, i.e., a production cost to the economywhich is subtracted from benefits, the IRRs of Bone-Bone and Kalaenasubprojects drop to 24% and 227.
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(vii) Higher Construction Costs. A 20% increase
in construction costs for the entire Luwu Agricultural Development
Project lowers the IRR to 17%. Again it should be noted that there
is a close relationship between the price of rice and the cost of
labor, two major components of the Project. It seems unlikely that
the historical relatiqnship can vary by any significant amount for
more than a short period of time.

(viii) Longer Construction and Land Development
Periods. If the length of time for survey, design and construction
of the two irrigation subprojects' major works takes one year
longer than expected, the IRRs for the Bone-Bone and Kalaena irri-
gation systems drop to 29% and 27%. If the survey, design and
construction of major works is implemented according to schedule
but land clearing, leveling and paddy forming, and construction
of tertiary canals and farm service ditches is completed six years
rather than four years after project initiation, the IRRs drop to
24% and 22%.

If the construction period for the road subproject takes four years
rather than three, the IRR drops to 16%.

d. Complementarities

The benefits of the Luwu Agricultural Development
Project arise from the investment in a combination of under-utilized
resources.

Investing only in social and physical infrastructure will result
in improved per capita standards of living for existing residents
of Luwu but in some cases total output will be constrained by man-
power availabilities and the returns to the investment will be
low. On the other hand, investment in transmigration only means
more people in Luwu living at subsistence levels. This approach
merely transfers poverty from Java to Luwu. Per capita benefits
are lost and returns to investment are still low. By combining
the two investments in appropriate proportions their returns are
enhanced.

Similarly, investment in infrastructure must be balanced. Analysis
shows that road improvements will be under-utilized unless there
is investment to increase the productive capacity of land. On the
other hand, irrigation projects will not produce their potential
surplus unless improvements in the transportation and institutional
aspects of marketing also take place.
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Probably most important of all is the investment in human skills,
without which increases in knowledge will be retarded; administra-
tion in the planning, organization and execution of both private
and public endeavors will be uncoordinated and ineffective; pro-
duction and marketing efficiency will be reduced; and opportuni-
ties for further development will be forfeited.

The conclusion of the analysis of Luwu's develoDment is
that the benefits of an investment in a coordinated multi-sector
development program are much greater than the sum of the benefits
of all the activities analyzed independently. The interdependen-
cies and interrelationships among the various development activities.
are the geneses of the additional benefits resulting from the
multi-dimensional approach. A discussion of Luwu's long-term development
potential and possibilities is found in Annex L-8.

2. Trade Analysis and Balance of Payments

Indonesia is now, and has been for many years,
a net importer of rice. During each of the two preceding years
Indonesia has imported 1.2 million MT of rice. These levels of
imports are slightly less than 10% of Indonesia's rice con-
sumption. During the period of 1968-1972, imports averaged
slightly more than 5% of domestic rice consumption.

Luwu is in close proximity to several of Indonesia's rice deficit
areas. Much of eastern Indonesia is deficit in rice even at levels
of per capita consumption much lower than the national average of
about 100 kg per year.

Maluku with an average per capita consumption of 20 kg annually
imports 11,000 MT per year. Southeast Sulawesi Province's per
capita consumption is 80 kg and it imports 15,000 MT. Central
Sulawesi imports 10,000 MT per year and Nusa Tenggara 12,000 MT.
Several sub-provincial areas close to Luwu are also deficit. These
include Kabupaten Tanah Toraja, west of Luwu, and Kabupaten Posso
to the north of Luwu in Central Sulawesi. Within Luwu itself,
Malili to the east has a deficit of nearly 400 MT. Thus markets
do exist for the projected 24.,000 MT marketable surplus production
in the project area.

The obvious impact of increased rice production in Luwu will be
to reduce rice imports. The foreign exchange savings from the
reduced quantity of imports made possible by this Project will be
$1.7 million per year, three years after completion of the Project.
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3. Income and Employment Effects

a. Income

The income generation benefits of the Luwu Agri-
cultural Development Project will accrue to the lower portion of
Indonesia's income distribution. Primary beneficiaries will be
(a) small farmers concentrated in well-established relatively
densely populated areas, and (b) transmigrant families in rela-
tively sparsely populated areas who were previously either very
small farmers or landless laborers.

The farm budget analysis summarized in Annex L-6 indicates per
hectare income levels for various crops and average annual farm
income in the project area. The income estimates do not reflect
income from non-farm sources. Currently the income generated by
the average-sized farm is $206 per year; $142 imputed to farmer's
profit and $64 as a return to labor. Assuming an average farm
family size of five persons this represents an average per capita
income from farm sources of $41.

The average farm size in the North Luwu Plain is 1.7 ha. As shown
in Annex L-6 the average farmer harvests only 0.82 ha of crops per
year from the available 1.7 ha. The estimated labor requirement
is 131 man days per year, or about 32% of available family labor
(400 man days per year). Thus more than half of labor and land
resources are unutilized. The combination of low productivity
and unreliable and expensive transportation/marketing infra-
structure provides little incentive to produce marketable sur-
pluses. Off-farm employment is used to supplement low farm incomes.

Ten years after initiation of the LADP, the average farmer will
be utilizing more of his labor and land. It is expected that the
average farmer will allocate 200 man days of family labor per year
to raise 1.1 ha of crops by 1985. The resulting average family
income from farm sources is estimated to be $340, an increase of
65%. Although it is still small, it is a marked increase in
income from farm squrcqs from what most transmigrants realized
on Java or Bali.

The average family's farm income in the irrigation areas will
be about $450 per year or $100 per capita. The average farm
size will be about one hectare, the area of irrigated rice that
the average family can easily double-crop each year using labor-
intensive crop production methods. The income estimate conser-
vatively assumes an average rice cropping intensity of 170% ratherthan the common two crops per year on reliably irrigated land, and
60% utilization of BIMAS level of crop production technologies.
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The above income estimates are conservative: it includes on-farm
food production activities only. Average family income from non-farm sources was not included. However, the 1ADP can be expectedto result in decreased transportation and marketing costs, in-creased farm gate prices, and increased output in the cash crops,fishery, forestry and industrial sectors. The incomes of thoseinvolved in the processing, transportation and marketing of theincremental production is also expected to increase. Furthermore,
the impact of the IADP's construction-generated employment wasnot included in the on-farm income analysis.

b. Employment

The Project has a large employment generation
potential. It is estimated that the labor intensive constructionof the irrigation and road projects will require about 24,000 man-years of labor during four years.

The IADP will also generate a large number of employment oppor-tunities in agricultural production. As indicated in Annex L-7,an estimated 29, 200 agricultural production jobs will be generatedby the irrigation works, and another 5,100 man-years annually onthe existing upland crop sub-sector. The Project will also reducethe seasonal nature of agricultural employment and income in theproject area.

4. Social Impact

The majority of the people in Luwu derive most oftheir income from farming. However, a large number of off-farmincome producing activities exist. The Luwu Agricultural Develop-ment Project will have a social impact both within the agriculturalsector and in other sectors. Labor productivity will increaseprimarily in the agricultural sector but also in other sectors.Agriculture will become more diversified and closer linkages willdevelop between the food crop subsector, the rest of agricultureand other non-agricultural sectors.

One of the primary social impacts on the area will be an improve-ment in diet. The staple food of many people in the Luwu area isnow Sagu - very low in nutritive quality. The Project will resultin increased productivity and production of other food crops.Much of the increased production will be marketable surplusessold to deficit areas outside Luwu, but some will be retained forfamily consumption - as a substitute for Sagu. The Rural Extension
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Centers will increase the awareness of the value of livestock and
fish and will encourage increased production and consumption of
these. The result of improved diets will be a more healthy and
vigorous Luwu populace.

Another impact on the area will be a reduction in the seasonality
of both agricultural labor opportunities and pecuniary income
flows. The current practice of many people in Luwu is to produce
food crops during the rainy season. The purpose is for family
consumption and monetary incomes are low. During the dry season,
off-farm income generating activities are undertaken. Employ-
ment in mining, logging, plywood processing, and in the area's
market towns is common. Individuals work in the forest harvest-
ing rattan and collecting resins. The LADP will provide incen-
tives to produce income-generating marketable surpluses of food
crops on a year around basis.

The improved transportation network will increase the mobility
of people living in Luwu. This will bring an increased awareness
of economic alternatives for the now relatively isolated within
Luwu. The various alternatives include use of new technology and
inputs to increase productivity, more effective and efficient use
of existing resources, or moving out of food crop agriculture into
other agriculture activities or even into non-agriculture sectors.

The social impact of the transmigration program seems to have
been one of creating integrated multi-ethnic groups rather than
factionalized communities as some have feared. In Luwu transmi-
grants are generally readily accepted by the indigenous people.
The local farmers know that transmigrants bring new seeds and
crop production techniques, as well as the physical infrastructure
programs associated with the national transmigration programs.
The transmigrants find themselves in a strange land and willingly
accept advice from local farmers concerning planting seasons,cropping patterns, and marketing and employment conditions. A
good example of how well the two groups get along is a trans-
migrant village which had been in Luwu for 10 months. Already
there had been more than 20 marriages between transmigrants and
local people.

The role of women will be enhanced as a result of the LADP. They
will be encouraged to participate in the educational activities
programmed into the Rural Extension Centers and in the agro-business
functions attached to the Farmer Association Complexes. As an
important part of farm families, women will share in the increased farmincome resulting from the LADP. Furthermore, the number of agricultural
employment opportunities available to women will increase more thanproportionally, as crop production shifts from rainfed rice productionwhere women traditionally do 35% of the work to dependably irrigatedrice production (on the Bone-Bone and Kalaena irrigation systems)
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where women typically do nearly 60% of the total work. Alsowomen will share in the improved diet and reduction in seasonal
fluctuations in agricultural labor requirements and farm pecuniary
income stemming from the Project. In terms of the role of women as
implementors of the LADP, every effort will be made by USAID to promote
:heir active involvement in the execution of the Project (e.g. encouragingtheir participation iq the training program) - Detailed guidance will bedeveloped with USAID on this project.

E. Policy Analysis

1. Rice Price Policy - The stated GOI rice pricepolicy is to (1) assure that producers receive a price that willencpurage production while (2) consumers are protected againstund sirably high prices. The GOI has sought to implement thispolicy through governmental domestic rice purchases in defenseof a stated producer floor price and the sale, at subsidizedprices, of imported rice in sufficient quantities to defend theconsumer ceiling price. In actual practice over the past severalyears rice pricing policy has tended to have a pro-consumer bias.In attempting to compensate for this, the GOI has supported theprovision of fertilizer and credit at subsidized prices to ricefarmers.

Between 1969 and the latter part of 1972, the GOI held the floorand ceiling support prices constant. During this period non-foodprices and the prices of other food commodities increased appreciably,thereby resulting in a worsening of the terms of trade confrontingthe rice producer. Due to a poor crop and insufficient rice im-ports, the price rose rapidly in late 1972 and early 1973. Thefloor and ceiling support prices were raised during this period.The floor support price of rice was raised again in early 1975,this time by about 40%. At the present time the previous deteri-oration in the Indonesian floor price of rice relative to otherdomestic commodities has been reversed. However, continued efforton the part of the GOI will be required to insure that the floorprice is effectively defended.

The Indonesian price of rice is significantly below the inter-national price. Currently, the Indonesian retail rice price isbetween $215 and $350 per metric ton (depending on geographicarea and quality). For medium quality rice, the producer floorsupport price is $225/MT and the off-Java ceiling price is morethan $300/MT. The CIF cost of imported rice has been above$400/MT for over two years. It is unclear what a reasonable medium-term price expectation is for internationally traded rice. Thebest judgment of USAID at the present time is that no less than$260/MT is reasonable as a medium-term estimate for the CIF costof imported rice in Indonesia. This figure is consistent withthe current Indonesian floor price.
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2. Impediments to Penetration of New Markets

At the present time the GOI requires that all
inter-island movement of rice be regulated and controlled by
the Government. This is designed to prevent the smuggling ofrice abroad, but it also serves to erect barriers to the move-ment of rice within the country and hampers the ability of pro-ducers to sell in the most profitable domestic markets. Thereare no restrictions on the intra-island movement of rice.

If the international price of rice declines to the level of theIndonesian price and/or the Indonesian price is increased tothe international level, official restrictions on inter-island
rice trade will hopefully be relaxed -- thereby eliminating
this problem. As indicated above, USAID's best current judgmentis that the international and Indonesian prices will indeed movetogether. However, in the event that barriers to trade remain andthese result in producers receiving inadequate prices, the long-term benefits of the Luwu Agricultural Development Project could bereduced. The sensitivity of project justification to rice pricereductions was discussed above.

3. Income and Employment

Employment generation and income growth and re-distribution are important areas of policy emphasis in the GOI'sRepelita II. The GOI's three overall objectives in the agricultureand irrigation sector are (1) income growth, (2) employment creationand (3) income distribution.

Elimination of actual and disguised unemployment in the rural areasis one of the specific Repelita II objectives in the agriculturesector. Two objectives in the food sub-sector are to expandemployment opportunities and to increase farmer income and de-crease the seasonal nature of this income.

The GOI is looking to various programs to help meet Repelita IIincome and employment objectives. The increase in small farmerincomes and employment opportunities generated by the Luwu Agri-cultural Development Project through increases in the productivityof indigenous and transmigrant rural communities makes theProject a particularly well-suited vehicle to carry out the GOI'sincome and employment policy.
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4. Rural Development and Popular Participation

The Government of Indonesia's bureaucratic machinery
extends all the way down to the village level through the Provincial,
Kabupaten and Kecamatan levels. Each village has a village head
(Lurah) who is responsible ultimately to the Minister of the
Interior through the Camat, Bupati and Provincial Governor. The
military represented by the Army and the Police also have repre-
sentatives at the village level.

In the past, the governmental bureaucracy has acted mainly as an
implementor of central government development programs at the
local level and has developed little popular participation in the
development process. Even feedback from the local level through
the government apparatus to the Central Government has been limited.

Local participation however has been designed into the Luwu Agri-
cultural Development Project and will contribute to meeting its
objectives.

First of all, the establishment of farmer association complexes
within the framework of the farm service center subproject is ex-
pected to have a significant impact on the advancement of popular
participation in Luwu. These agro-business enterprises which will
actually be operated by farmer groups themselves, on a commercial
basis, should serve as a model of small farmer direct participation
in the development process for emulation in other parts of Kabu-
paten Luwu and elsewhere.

The organization for the planning and execution of the entire agri-
cultural development package may also result in payoffs of local
participation particularly if the Expansion, Guidance and Implemen-
tation Bodies operating at the national, provincial and local levels
of government provide a mechanism for generating and feeding infor-
mation up the administrative ladder and allow for more decentralized
decision-making. The evaluation program included in the Project
should also assist in this process.

Local participation is even important in the irrigation subprojects.
Farm level implementation including (1) organization of water user
associations and extension, (2)land leveling and paddy forming, (3)
construction of farm service ditches, (4) on-farm water manargement
and (5) operation and maintenance of tertiary canals and farm
service ditches, is required for the effective execution of irrigation
projects. The key to farm level implementation of irrigation projects
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is the organization and development of water user associations which
are composed of farmers and involve them in the many activities involved
in providing them with dependable irrigation. Water user associations,
called Dharma Tirta, have achieved a considerable degree of popular
participation in the development process in Central Java in pilot programs.
The Bone-Bone and Kalaena irrigation rehabilitation and extension sub-
projects will provide assistance in the carrying out of farm level
implementation activities in an effort to both increase the economic
returns from the entire Project and popular participation of individual
farmers in the development process4

5. Credit

In recent years the level, terms, composition and purposes qf
several Indonesian credit programs indicate that the GOI is aware of the
credit needs of small farmers, traders, and entrepreneurs. Credit Proarams
which provide investment, production, and inventory credit in RmRll amounts
to rural people are now available in many localities. In Kabupaten

Luwu. there is a branch of the Bank Rakyat Indonesia (People's Bank of
Indonesia) in the district headquarters of Palopo and in eight villages
within the Kabupapen. Three of these eight village banks service areas
where the farm service centers are planned for construction.

There are presently four credit programs administered by
the GOI in Luwu: (1) the BIMAS program which provides credit in-kind and
in-cash for higher levels of rice and non-rice food production technology;
(2) the Small Investment Credit Program which finances loans up to
$12,500 for investment purposes; (3) the Working Capital Loan Program
which provides loans up to $12,500; and (4) the Mini Credit Program where
individuals can obtain loans of less than $250 with 1 week to 5 year
maturity dates which can be used for either investment or working capital
needs and is geared towards each locality's primary development opportunities.
Bank Rakyat Indonesia plans to increase the number of village banks by
approximately 500 per year in Indonesia and will probably increase the
budgetary allocation for each of its credit programs at the same time.

Although the total amount is not large, what is now available
plus the projected expansion will satisfy many of the credit requirements
in the Project area for the next two to four years. However, it is well
known that as an area's level of economic activity increases its credit
requirements also increase. The concern is that as the Project's infras-
tructure investments are completed in three to four years and productivity
and economic activity begin to increase at a faster pace, credit will
become a constraint to further development at the faster pace. Therefore,
the Loan Agreement will contain a special covenant requiring that a
credit survey be undertaken (as part of the evaluation program), that a
long-term credit program be planned jointly by the GOI and AID as a
result of this survey, and that the GOI provide assurances that such a
credit program will be established to meet Luwu'^s longer term. needs.
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F. Financial Analysis

1. Budget Analysis. The following table presents
a summary of the estimated costs associated with the Luwu
Agricultural Development Project broken down by subproject.
The total cost of the four-year Project is $42,788,000 of which
$3,608,000 represents a foreign exchange element. It is
recommendOd that AID contribute $14,900,000 or 35% of the
LADP costs. Included in the AID contribution would be all
foreign exchange costs plus $11,292,000 of local currency
costs. By subproject, AID would finance: (1) Palopo-Malili
road - $8,243,000 (33% of estimated cost); (2) Luwu irriga-
tion program - $4,782,000 (42% of estimated cost); (3) farm
service centers - $1,149,000 (45% of estimated cost); (4)
transmigration program - $269,000 (11% of estimated cost);
and overall project organization - $557,000 (42% of estimated
cost).

Annex M-2 presents a financial disbursement table which
displays the annual costs of each subproject component along
with the AID contribution. By U.S. fiscal year, AID would
finance: FY 1976 - $5,410,000; FY 1977 - $4,693,000;
FY 1978 - $4,084,000; and FY 1979 - $R13,noo.

2. Proposed Methods of Financing and Procurement, The
costs of the LADP have been divided into three financing
categories: (1) traditional direct procurement; (2) Fixed
Amount Reimbursement (FAR); and (3) GoI contribution.
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Detailed Sumiary of LADP Costs ($ Thousand)

Executing Foreign Local AID Financing
Subproject Agency Exchange Currency Total Category 1/ Amount

I. Palopo-Malili Road Notes:
A. Steel Bina Marga 1,500 - 1,500 DIR 1,500 1/ AID Fi-
B. Local Cost Construction Bina Marga - 23,534 23.534 FAR 6,743 nancing
TOTAL 1,500 23,534 25,034 8,243 Category

legend *
II. Luwu Irrigation Program i. FAR-Fixed

A. Rehab/Ext. Down Thru Secondary Amount Reim-
Canals DGWRD - 6,498 6,498 FAR 1,945 bursement.

B. Tertiary/Quat. Canal Systems ii.DIR - Tra-
1. Equipment Costs DGWRD 701 - 701 DIR 701 ditional Di-
2. Local Cost Construction DGWRD/Farmers - 1,974 1,974 FAR 704 rect Procure-

C. Construction Advisor DGWRD 169 36 205 DIR 169 ment.
D. Land Clearing DGT - 1,704 1,704 FAR 852 iii. Gol -
E. Operations & Maintenance DGWRD Government of

1. Advisor DGWRD 123 24 1 147 DIR 123 Indonesia
2. Equipment DGWRD 288 - 288 DIR 288 Contribution.

TOTAL 1,281 10,236 11,517 4,782
2/Inflationary

III. Farm Service Centers factors
A. Construction/Training/Operations AAETE - 2,262 2,262 FAR 849 and other
B. Vehicles/other foreign relevant in-

exchange goods AAETE 300 - 300 DIR 300 formation used
TOTAL 300 2,262 2,562 1,149 to derive

these gigures
IV. Transmigration Program are found in

A. Movement of 3550 families DGT 2,130 2,130 GOI the technical
B. Foreign Advisor DGT 169 36 205 M/YAR 169 analysis
C. Health Study MOH 50 50 100 100 section.
Total 219 2,216 2,435 269

V. Project Organization
A. Capital/Operating Costs(4 Yrs) DGT - 723 723 GOI
B. Foreign Advisory Services DGT 285 60 345 DIR 285
C. Training DGT 73 49 122 DIR/FAR 122
D. Evaluation DGT - 150 150 FAR 150
Total 358 982 1,340 557

VI. LADP TOTAL COSTS 3,658 39,230 42,888 15,000
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It is proposed that trAditional direct procurement be limited to AID
Geographic Code 941 countries plus Indonesia. Major items to be
procured by this financial procedure include: steel - $1 500 000;advisory services - 79b,UUU; and light construction equipment (small
backhoes, tractors, jeeps, and pickup trucks) - approximately
$1,200,000. Selection of the AID financing category for materials
and equipment items were generally based on (1) a preference fordirect procurement whenever this would not adversely affect the
implementation of the Project and (2) where the item is manufactured.

Almost all of the fixed amount reimbursement financing is related
to local construction costs. It should be noted, in this regard,that AID has completely disassociated itself from reimbursing anycosts related to depreciation of contraetor equipment for the following
reasons: (1) problems of source-origin of such equipment; and (2)construction contractors in Indonesia face a large government importtax/handling charge on their construction equipment. As a generalrule, USAID has attempted to finance 50% of the predetermined remain-ing local construction costs except in the case of the Palopo-Malili
road where the percentage is 45%.

Aside from financing a percentage of estimated local construction costsFAR is also being utilized to provide in-country training to personnel
from the Directorate General for Transmigration, Kabupaten Luwu andthe Agency for Agriculture Education, Training and Extension and toundertake a wide ranged, four-year evaluation program for the LADP.
In both instances, USAID recommends contributing 100% of the pre-
determined costs involved.

3. GOI Budgetary Procedures and GOI Contribution. GOIbudget procedures applicable to the LADP will require that each
technical agency involved with the Project prepare a budget submission
for the National Development Planning Agency (BAPPENAS) and the
Ministry of Finance by January of each year of the LADP's duration
to adequately cover financial requirements anticipated for the next
Indonesian fiscal year(beginning three months later in April). Atthat time, the Project Office will assume prime responsibility forcoordinating all functional agencies' budgetary requests and assuring
a consistent and sufficient annual budget plan. Furthermore, an
Expansion Body meeting will be held in Jakarta prior to the budgetsubmission deadline to discuss details of the following fiscal year'sactivities.
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4. Availability of Financing from other Donors. This
Project is part of the U.S. Government contribution to IGGI non-
food assistance for Indonesia during IFY 1974-75. The GOI has
specifically requested AID assistance for this Project. No other
donor has expressed any interest in financing the Luwu Agricultural
Development Project.

5. Indonesia's Debt Servicing Capacity. Indonesia's
debt service payments (principal plus interest) on the $6.9 billion
of outstanding public sector debt are estimated at 7.6% of export
earnings net of oil production costs during IFY 1974-75. This
represents decreases from the level in 1973 and reflects large
increases in Indonesian earnings from raw material exports. In
comparison, debt service payments for all developing countries as
a percentage of export earnings averaged 10.7% in 1973.

The known public debt includes $5.5 billion of Central Government
debt and $1.4 billion of public enterprise debt. Approximately
two-thirds of the projected service payments during 1974-75 are due
to public enterprise debt -- reflecting the appreciable harder termsof such borrowings. Projected 1974-75 debt payments equal about
5% of outstanding public debt -- versus average debt payments of15.3% of outstanding principal for all developing countries in 1973.Indonesia's debt servicing capacity is excellent at the present
time.

6. Impact on U.S. Economy. Since traditional direct
procurement financed by the Loan will be limited to Code 941
countries plus Indonesia and reimbursement to the GOI and FARitems will be made available via Special Letter of Credit (SLC)
tied to imports from the U.S., there will be no adverse impact
on the U.S. balance of payments.
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Section 3. Project Implementation

A. Loan Implementation Plan

1) Loan authorized by AID/W May 30, 1975
2) Loan agreenent negotiated and signed July 31, 1975
3)- Conditions precedent to initial

disbursement met October 1, 1975
4) Personal services contract signed

for advisor to project management October 15, 1975
5) Initial commitment documents opened November 1, 1975
6) Conditions precedent to opening

commitment documents for:

a) Palopo-Malili road subproject November 1, 1975
b) Luwu irrigation program November 1, 1975
c) Rural Extension Center November 1, 1975
d) Land clearing November 1, 1975
e) Farmer Association Complex - November 1, 1976

Met
7) Final reimbursement date for:

a) Palopo-Malili road subproject January 31, 1979
b) Luwu irrigation program January 31, 1980
c) Rural Extension Center January 31, 1979
d) Land clearing January 31, 1980
e) Farmer Association Complex January 31, 1980

Detailed construction schedules for each subproject
are found as follows: the Palopo-Malili trunk road - Annex I-10;
the Luwu Irrigation Program - Annex J-10; and the Farm Service
Centers - Annex K-6.

B. Justification of Four Year Disbursement Schedule (re PD-57)

It is felt that a four-year AID disbursement schedule is
required for the rehabilitation and extension of the Bone-Bone and
Kalaena irrigation systems (down through the quaternary canals),
the associated land clearing activities and operations and maintenance
program, and the establishment and construction of the four farm
service centers.
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The Luwu irrigation construction program has been designed as a four-year activity because of the extensive construction work involved$
the remoteness of Luwu in general, and the involvement of farmerbeneficiaries in the self-help element of tertiary/quaternary systemdevelopment. Land clearing operations will also take four yearsbasically because the traditional methods to be employed are bothtime consuming and labor absorbing. However, it is felt that theadvantages of this approach (i.e., employment generation and theperceived replicability of the LADP) far outweigh the extended
implementation period. The element of the irrigation O&M programextending beyond three years is the financing of the foreign advisorto assist with the establishment of an effective O&M program forLuwu. In view of the institution-building aspects and the need toschedule this subactivity near the date of irrigation system
completion, USAID feels a year four disbursement to provide suchtechnical expertise is fully justified.

The farm service center subproject is composed of the erection andoperation of Rural Extension Centers and the formation and constructionof adjacent Farmer Association Complexes one year later upon success-ful formation of farmer associations. The four Rural Extension Centersare scheduled for construction as follows: one in year one, two inyear two, and one in year three. This implementation plan thereforenecessitates disbursements in year four for the financing of the lastFarmer Association Complex. The scheduling of the construction ofthe Rural Extension Centers is based on the need for training adequatestaff for these Centers and, in general, on the need to proceed slowlywith what is essentially an institution-building, rather than aphysical infrastructure, component.

C. Project Monitoring

1. GOI Monitoring

Each government agency involved with the Luwu Agricultural
Development Project will be required to monitor its respective sub-projects. Therefore: (a) the Directorate General of Water ResourcesDevelopment along with the Provincial Public Works Office will monitorthe rehabilitation and extension of the Bone-Bone and Kalaena irrigationsystems (excluding land clearing operations) down through the on-farmditches; (b) Bina Marga along with the Provincial Public Works Officewill closely follow the betterment of the Palopo-Malili road; (c) theAgency for Agriculture Education, Training and Extension will monitorthe erection and operation of the four Rural Extension Centers, theformation of farmer associations, and construction of the fourFarmer Association Complexes; and (d) the Directorate General forTransmigration will monitor land clearing



operations and the movement of 3,550 transmigrant families onto
the Bone-Bone and Kalaena irrigation sites. The purposes of the
monitoring by the functional agencies include planning budget
allocations, detecting problems and providing needed assistance,
approving all plans and specifications, approving construction
cost estimates, assuring timely construction, and preparing and
certifying requests for AID reimbursement.

In addition to the monitoring activities performed by each technical
GOI agency, the LADP Project Office will also monitor the technical,
financial, administrative and managerial aspects of every subproject
in order to: (a) assess the adequacy of GOI agency budget requests;
(b) detect problems of coordination and synchronization of activities
of several departments; (c) approve plans and specifications; (d)
approve construction cost estimates; (e) assure timely construction
from the point of view of the overall LADP package; and (f) review
and certify requests for AID reimbursement. Advice to the Project
Office in performing its monitoring duties will be supplied by the
full-time expatriate advisor who will set-up standard procedures
for LADP monitoring as one of his prime responsibilities.

2. AID Monitoring

As with other FAR-type projects, USAID direct-hire staff
will be responsible for review and approval of a large number of
documents as a part of implementation and reimbursement procedures,
in addition to regular monitoring activities. The LADP directly
involves several GOI agencies plus provincial, kabupaten, and
kecamatan officials. It will require a substantial monitoring
effort on USAID's part. There ae five main elements of this
monitoring.

a. Project Organization - The primary contact point for
AID will be through the LADP Project Office. AID will be represented
by a project officer dealing directly with the GOI project organi-
zation. At this level, plans, schedules, and change orders will be
reviewed and projec5 evgluations will be made. The USAID officer
will have the ultimate responsibility for direct procurement, including
recruitment of technical advisors, for approval of designs and
cost estimates for FAR units of work, and for verification of sub-
projects' completion for FAR reimbursement. It is anticipated that
one-third to one-half of the time of a direct-hire staff member
will be nece3sary for this work.
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b. Irrigation Subprojects. The two irrigation systems
Bone-Bone and Kalaena, will be subdivided during the coursNe of
the Project into practical units of work, e.g., repairs to weirs,
repairs to primary and secondary canals, new primaries and
secondaries, tertiaries and farm ditches. A direct-hire irriga-tion engineer will review and approve contracts, designs, and costestimates for all there units of work as received from Construction
Division I of the DGWRD. He will assist, as necessary, in procure-
ment of equipment and advisors for irrigation work and will make
final inspections of completed work for reimbursement. It is
anticipated that about one-third to one-half of the time of a
USAID direct-hire engineer will be required for the subproject,
plus assistance from a local-hire engineer. A direct-hire
agriculture advisor will review and approve agriculturally-oriented
units of work, such as water-user associations and operation andmaintenance plans at the water-user level. In addition, he willassist and advise the irrigation engineer with the design of farm
ditches. It is anticipated about one-fourth of the agriculture
advisor's time will be spent on the project.

c. Road Construction Subproject. Design of the Palopo-
Malili road is well underway by Bina Marga, and the
review of prefinal design and cost estimates has been completed
by the USAID highway engineer. By the time the loan agreement issigned, the final design should be approved so contracting andconstruction can begin. The USAID highway engineer will then beresponsible for assisting in procurement of steel, approving
construction and engineering supervisory contracts, and monitoring
construction. The first two segments of the road to be completed,
ready for reimbursement, would be inspected in about one year
from start of construction, or about January of 1977. It is esti-mated that one-fourth to one-third of the highway engineer's timewill be spent on this subproject.

d. Farm Service Centers. Implementation and construction
of the four centers will require the services of both an agriculture
advisor and a direct-hire engineer. The agriculture advisor willreview and approve work items, such as farmer associations, sitelocations, project organization, training plans, and operation andmaintenance of the centers. In addition, he will assist and advisethe engineer with the building designs and layout. It is anticipatedthat about one-fourth of the agriculture advisor's time will bespent on this phase of the subproject. The direct-hire engineerwill review and approve work items such as building designs, costestimates, building construction, and field inspections. He willbe responsible for final inspections for reimbursement. Theseservices will require one-fourth of the time of a direct-hire
engineer.
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e. Land Clearing. In conjunction with the two irrigationsubprojects, 7,420 hectares of land will be cleared of trees foragriculture crop production. The agriculture advisor will reviewand approve work items, such as specifications, plans, and contracts.He will be responsible for final inspections for reimbursement.These services will require one-fourth of the time of a direct-hireagriculture advisor.

As a general policy, AID will direct its monitoring efforts throughthe Project Organization, both as a means of strengthening itscoordinative leadership role and as a means of simplifying AID'sassociation with the LADP. However, it is recognized thatcoordination with the other agencies involved will also be necessary.It is further recognized by the Mission that monitoring of the
LADP will require frequent field trips to Luwu. The time requiredto monitor the Project will be quite substantial because of thenumber of technical disciplines involved, the long travel time andthe number of 001 agencies involved.

3. Expansion, Guidance and Implementation Body Reviews

In addition to the technical monitoring of individualsubprojects by functional GOI agencies, the administrative monitoring
of the Project Office, and the AID monitoring requirements, the
Expansion, Guidance and Implementation Bodies at the national,provincial and kabupaten levels of government will meet periodicallyand not less than quarterly, to discuss general progress in implemen-tation of the first-phase agricultural development program, to resolveany special problems that may have arisen, and to plan on future-phase development endeavors for Kabupaten Luwu. The LADP ProjectOffice will be responsible for scheduling the meeting and providing
an agenda for the discussions in the form of a quarterly progress
report. USAID will attend the Expansion Body meetings and make
every effort to attend the lower administrative level discussionswhenever possible.

4. Evaluation Program

In addition tp the monitoring requirements described aboveAID will also finance a comprehensive four-year evaluation of theLuwu Agricultural Development Project, as described in Section 2C.
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D. Plan of Operation for the LADP

Upon loan authorization, the first order of business will be
the finalization of the overall LADP organization, including the
establishment and staffing of the Luwu Project Office within the
Directorate General for Transmigration, the creation of interdepart-
mental relationships and financial procedures for the execution of
the LADP, and the drafting of a detailed plan for execution of
the agricultural development project. At the same time, a training
program for the project organization, the recruitment of an
expatriate advisor to the Project Office, and the development of
a comprehensive evaluation program will take place. The Directorate
General for Transmigration, USAID, and the present grant-financed
advisor to the DGT will work closely on these endeavors.

Once the organization and administrative procedures are worked
out, the individual technical departments will begin to execute
their respective responsibilities with guidance supplied by the
LADP office. A detailed implementation plan for the entire LADP
is found in Annex M-4 along with an identification of the agency
responsible for each subactivity. Monitoring procedures of the
various technical agencies, the Project Office, and USAID are discussed
in the preceding section. Quarterly meetings will be held at the
national, provincial and Kabupaten levels of government to review
progress and plan for later stage development efforts.
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Section 4. Condition and Covenants

A. Conditions Precedent to Initial Disbursements

1. Opinion of the Indonesian Minister of Justice or other
legal counsel satisfactory to AID that the loan agreement has beenduly authorized or ratified by and executed on behalf of theBorrower and is a valid and legally binding obligation in accordancewith its terms.

2. Names of the persons who will act as representatives ofthe Borrower together with evidence of their authority and specimensignatures of each.

3. A detailed statement, acceptable to AID, describing theoverall project organization, administrative interdepartmental
relationships, financial procedures, etc. to be established for theeffective execution of the Project.

4. A draft contract, acceptable to AID, between the GOI and aconsultant acceptable to AID to provide advisory services for theGOI management of the Project.

5. A training plan for the project management and local governmentofficials, acceptable to AID, including on-the-job, in-country andoverseas training9 which will also enhance the role of women.

6. Assurance of the establishment of (a) a budgetary allocationfor the Project for the first fiscal year in which loan funds willbe required and (b) an approved payment authorization in the amountrequired for the first three months of Project operations.

B. Conditions precedent to opening commitment documents forbetterment of the Palopo-Malili road.

1. A contract or contracts for engineering or other type ofconsulting services for the road subproject acceptable to AID witha firm or firms acceptable to AID.

2. A written statement or statements of Bina Marga contractingand procurement procedures and criteria, and draft or form contractswhich Bina Marga will enter into with Indonesian construction andengineering or other consulting firms for the performance of theconstruction work oi the road subproject.
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C. Conditions precedent to opening commitment documents for
rehabilitation and extension of the Bone-Bone and Kalaena
Irrigation Systems.

1. A draft contract, acceptable to AID, between the DGWRD and
a consultant acceptable to AID to provide construction advisory
services to the GOI for the irrigation subprojects.

2. A written statement or statements of DGWRD contracting
and procurement procedures and criteria, and draft or form contracts
which the DGWRD will enter into with Indonesian construction andengineering or other consulting firms for the performance of theconstruction work on the irrigation subprojects, down through thesecondary canals.

D. Conditiorwsprecedent to opening commitment documents for
construction of the Farm Service Centers.

1. Site location boundary survey maps and ownership documentation.

2. A staffing pattern acceptable to AID, for the operation ofthe Center including the number of employees involved, their qualifi-cations, and a timetable for the provision of such employees.

3. A detailed plan and schedule for the training of Centeremployees including formal-academic, in-service and on-the-job
training.

4. A written statement or statements of Ministry of Agriculturecontracting and procurement procedures and criteria, and draft orform contracts which the Ministry of Agriculture will enter intowith Indonesian construction and engineering or other consultingfirms for the performance of the construction work on the FarmService Centers.

E. Conditiorprecedent to opening commitment documents for
construction of each Farmer Association Complex.

1. A determinatign, acceptable to AID, of the formation andoperation of the farmer association.

2. A plan for operation and management of the complex.
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F. Conditions precedent to opening commitment documents for
land clearing.

1. A written statement or statements of the Directorate General
for Transmigration contracting and procurement procedures and
criteria, and draft or form contracts which the Directorate General
for Transmigration will enter into with Indonesian contracting firms
for the performance of land clearing operations.

Upon satisfaction of the initial conditions precedent and the
conditions precedent to opening commitment documents for any sub-
project, and prior to the start of construction of any subproject
for which reimbursement will be requested under the AID loan, AID
will require the executing agency to submit for AID approval, all
plans, specifications and cost estimates.

G. Borrower covenants.

1. Make available to the executing agencies on a timely basis
any Indonesian currency necessary for implementation and completion
of the Project and any foreign exchange or Indonesian currency
necessary to complete the Project if the loan proceeds are not
sufficient.

2. Cause the executing agencies to carry out the Project with
due diligence and efficiency and in conformity with sound engineering,
construction, financial, administrative and management practices, and
any plans, specifications, schedules and other arrangements, together
with all modifications therein.

3. Ensure that unoccupied lands in Kabupaten Luwu and within
the Bone-Bone and Kalaqna irrigation systems are made available for
the settlement of transmigrant families.

4. Ensure that new transmigrant families, required to settle
lands in Kabupaten Luwu, particularly within the Bone-Bone and Kalaena
irrigation systems, are provided on a timely basis.

5. Ensure that an effective program of operation, maintenance
and repair, including necessary funding therefore, is provided for
all completed subprojects and equipment provided under the loan.

- 6. Make available all plans, specifications and construction
schedules related to the Project, and any modifications thereof
to AID for approval, prior to their implementation.

7. Undertake a survey of the longer-term, small-farmer agricultural
credit requirements of Kabupaten Luwu, plan a credit program jointly
with AID to meet these needs, and ensure that such a credit program
be executed in Luwu on a timely basis.

8. A detailed plan of operation will be developed by the borrower no
later than the first annual loan review to be held within one year
of the signing of the Loan Agreement.
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STATUTORY CHECKLIST

I. FULFILIMENT OF STATUTORY OBJECTIVES

A. Needs Which the Lqan is Addressing

1. FAA Section 103. Discuss the The broad objective of this loan
extent to which the loan will is to raise the income of existingalleviate starvation, hunger and small farmers in Luwu and lahdlessmalnutrition, and will provide laborers and small farmers from
basic services to poor people the overcrowded central islands
enhancing their capacity for self- (e.g. Java and Bali) who will
help. migrate to Luwu over the next

few years by improving their
productivity (and thereby
enhancing their capacity for self-
help) sufficiently to increase
(1) their per capita consumption
(thereby eliminating malnutrition
and hunger in the project area)
and (2) the movement of marketable
surpluses to nearby food deficit
areas (alleviating hunger outside
the project area).

2. FAA Section 104. Discuss the Although the loan is not directly
extent to which tkie loan will related to reducing the rate ofincrease the opportunities and population growth, by assistingmotivation for family planning; a sparsely populated, outer islandwill reduce the rate of population area to realize its potential,
growth; will prevent and combat it will provide opportunities fordisease; and will help provide the movement of families from thehealth services for the great overcrowded central islands therebymajority of the population. easing population pressures in

Indonesia.

3. FAA Section 15. Discuss the The four farm service centers to
extent to which the loan will reduce be constructed and operated in Luwu
illiteracy, extend basic education, under the lan will provide basic
and increase manpower training in training to farmers in skills
skills related to development. related to agricultural development.
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extent to which the loan will help trunk road through Kabupaten
solve economic and social develop- Luwu, the loan will provide a
ment problems in fields such as commercially economical land
transportation, power, industry, transportation route to serveurban development, and export this potentially important
development, food production center.

5. FAA Section 107. Discuss the Although not to be supported withextent to which the loan will loan funds, a private voluntary
support the general economy of organization program to complement
the recipient country; or will the Luwu Agricultural Development
support development programs Loan is being considered forconducted by private or' grant financing.
international organizations.

B. Use of Loan Funds

1. FAA Section 110. What assuran- The GOI will give its assurances
ces have been made or will be made by signing a loan agreement with
that the recipient country will such a provision therein. The
provide at least 25% of the costs GOI will contribute 427.9 nuillion
of the entire program, project or of the estimated $42.8 million
activity with respect to which total cost of the Project which
such assistance is to be fur- constitutes 65% of the entire
nished under Sections 103-107 project cost.
of the FAA?

2. FAA Section 111. Discuss the One of the key components of the
extent to which the loan will loan is the creation and operationstrengthen the participation of of four farmer association com-the urban and rural poor in their plexes which are essentially
country's development, and will cooperative agrobusiness enter-assist in the development of prises to serve as models forcooperatives which will enable future emulation in other areasand encourage greater numbers of Luwu and elsewhere. It is
of poor people to help them- expected that these cooperatives
selves toward a better life, will enable and encourage many

small farmers in Luwu to better
participate in and reap the
benefits of the development process.
The Project will also provide
assistance in the establishment of
water user associations for small
farmers in the Bone-Bone and Kalaena
irrigation subproject areas, another
local institution in which small
farmers will participate in the
development of Luwu.
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3. FAA Section 660. Will arrange, Yes
ments preclude us4 of funds for
police training or other law en-
forcement assistance?

4. FAA Section 113. Describe the As an important part of farm
extent to which the programs, families, women will share in
projects or activities to be Project benefits. Since women
financed under the loan give do a larger percentage of the
particular attention to the work involved in dependably
integration of women into the irrigated rice production than
national economy of the in rainfed rice production,
recipient country. agricultural employment op-

portunities for women will
increase more than proportionally
in the Bone-Bone and Kalaena
subproject areas. Furthermore
the four farm service centers
will pay particular attention
to the involvement of women
in their programs.

5. FAA Section 114. Will any No.
part of the loan be used to pay
for the performance of abortions
as a method of family planning
or to motivate or aperce any
person to practice abortions?
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II. COUNTRY PERFORMANCE

A. Progress Towards Country Goals

1. FAA 99 201(b)(5), 201(b)(7),
201(b)(8), 208. Discuss the
extent to which the country is:

(a) Making appropriate efforts Indonesia is giving priority
to increase food production and attention to projects which aim at
improve means for food storage increasing food production, particu-
and distribution. larly rice. There are currently

100-110 donor-supported technical And
capital assistance projects in support
of food production. The majority of
the above projects are directly
concerned with increasing food produc-
tion, and improved food storage, dis-
tribution and marketing.

(b) Creating a favorable climate The GOI enacted a comprehensive law
for foreign and domestic private with built-in incentives for en-
enterprise and investment. couraging foreign capital investment

and has concluded an Investment
Guaranty Agreement with the US.
Under the foreign investment law tax
credits of up to 5 years may be
obtained for new investment in plant
and facilities, subject to negotiation.

(c) Increasing the people's role Although the Government owns a majority
in the development process. of the large enterprises in the country,

it is actively encouraging private
domestic investment. Officials of
State Enterprises are receiving more
freedom in management and some State
Enterprises are being converted to
semi-private corporations. National
elections were carried out in July 1971
and Parliament has a part in the
budgetary process inasmuch as the
annual budget must be authorized by
Parliament and expenditures reported
in the "Annual Report of Budgetary
Accounts".
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(d) Allocating expenditures to With the ending of confrontationdevelopment rather than to un- with Malaysia in 1966, the Soeharto
necessary military purposes or Administration reversed the foreign
to intervention in other free intervention policy of the Sukarno
countries' affairs. regime. Military expenditures have

been sharply reduced as the Government
has concentrated the nation's domestic
resources - and foreign aid receipts -
on achieving economic stability and
pursuing an ambitious development
program.

(e) Willing to contribute funds The 001 will contribute up to $27.9to the project or program, million (equivalent) in local currency
to meet a major part of the local
expenditure requirements of the Project.

(f) Making economic, social, Major ecozimic reforms have beenand political reforms such as instituted with IMF/IBRD assistancetax collection improvements including incentives to growth ofand changes in land tenure individual initiative and privatearrangements; and making progress enterprise. Effective December 9,toward respect for the rule of 1970 the OI established one uniformlaw, freedom of expression and exchange rate for all types of foreignof the press, and recognizing exchange. On August 9, 1971, tothe importance of individual reduce the trade gap, the Rupiah wasfreedom, initiative, and devalued by about 10% to Rp.415/US $1.private enterprise. Further devaluations in December 1971
and early 1973 were pegged to deval-(g) Responding to the vital uations of the dollar; the Rupiah haseconomic, political, and social remained stable since then. The rateconcerns of its people, and of inflation was reduced from 636.8demonstrating a clear determi- percent per annum in CY 1966 to aboutnation to take effective self- 10% in CY 1971. Inflation was abouthelp measures. 
26% in 1972, largely due to rice price
increases; and continued at a level
of about 30% during 1973 and 1974,
although due principally to general
price increases, not just rice alone.
GOI revenues from the oil sector havegrown rapidly since 1967 - equalling
Rp.4 8 billion in 1969/70, Rp.345billion in 1973/74, and a projected
Rp. 1.5 trillion in 1975/76 (2/3 of
projected government revenues). Non-oil revenues have grown with the
economy during the same period.
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Approximately 12 percent of the
development budget is devoted to the
social field which includes education,
health, family planning, housing,
manpower, social welfare, drinking
water supply, culture and religion.
The cooperating Government has
encouraged self-help projects such
as Food for Work and other irrigation
and road building projects carried
out through its Department of Manpower.
A substantial low cost housing program
will be implemented in the Second Five
Year Plan which began in April 1974.

B. Relations with the United States

1. FAA H 6 20(c). If assistance We are not aware of any cases that
is to a government, is the Govern- make Indonesia ineligible under
ment indebted to any U.S. citizen this Section.
for goods or services furnished or
ordered where: (a) such citizen has
exhausted available legal remedies,
including arbitration, or (b) the
debt is not denied or contested by
the government, or (c) the indebted-
ness arises under such government's
or a predecessor's unconditional
guarantee?

2. FAA 620(d). If the loan is Not applicable.
intended for construction or
operation of any productive
enterprise that will compete with
U.S. enterprise, has the country
agreed that it will establish
appropriate procedures to prevent
export to the U.S. of more than 20%
of its enterprise's annual production
during the life of the loan?
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3. FAA 6 20(e)(l). If assistance The majority of business and property
is to a government, has the country's owned by U.S. citizens which was
government, or any agency or sub- nationalized during the Sukarno regime
division thereof, (a) nationalized (principally in 1964 and early 1965)
or expropriated property owned by has been returned to U.S. owners
U.S. citizens or by any business or mutually acceptable settlement
entity not less than 50% beneficially negotiated. The Government of
owned by U.S. citizens, (b) taken Indonesia in a Presidential Decree
steps to repudiate or nullify dated December 14, 1966 indicated
existing contracts or agreements its willingness to return nationalized
with such citizens or entity, or assets.
(c) imposed or enforced discrimi-
natory taxes or other exactions, or
operation conditions? If so, and
more than six months has elapsed since
such occurrence, identify the document
indicating that the government, or
appropriate agency or subdivision
thereof, has taken appropriate steps
to discharge its obligations under
international law toward such
citizen or entity? If less than six
months has elapsed, what steps if any
has it taken to discharge its
obligations?

4. FAA ed620(i). Has the country The country has not so permittedpermitted, or failed to take nor has it failed to take adequateadequate measures to prevent the measures.
damage or destruction by mob action
of U.S. property, and failed to
take appropriate measures to prevent
a recurrence and to provide adequate
compensation for such damage or
destruction?

5. FAA 620(). Has the govern- Yes.ment instituted an investment
guaranty program under FAA 234
(a)(1) for the specific risks of
inconvertibility and erpropriation
or confiscation?
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6. FAA I 620(o). Fisherman's No. Remainder of questionProtective Act o;f I954,aPreced ctof 1954, as therefore not applicable.amended, Section 5. Has the
country seized, or imposed any
penalty or sanction against, any
U.S. fishing activities in inter-
national waters? If, as a result
of a seizure, the USC has made
reimbursement under the provisions
of the Fisherman's Protective Act
and such amount has not been paid
in full by the seizing country,
identify the documentation which
describes how the withholding of
assistance under the FAA has been
or will be accomplished.

7. FAA 9 6 2 (q). Has the country No; however, repayment of one FAAbeen in default, during a period loan has been rescheduled byin excess of six months, in payment bilateral agreement dated March 16,to the U.S. on any FAA loan? 1971 in accordance with terms of
the Paris Agreed Minutes of April 24,
1970.

8. FAA 620(t). Have diplomatic No. Remainder of question thereforerelations between the country and not applicable.
the U.S. been severed? If so, have
they been renewed?

C. Relations with Other Nations and the U.N.

1. FAA 620(i). Has the country We have no information as to anybeen y epresented at any such representational activity.international conference when that
representation included planning
activities involving insurrection
or subversion directed agginst the
U.S. or countries receiving U.S.
assistance?

s2. FAA s 620(a), 62 0(n). Has the We have no information of any suchcountry sold, furnished or permitted action by Indonesia.
ships or aircraft under its registry
to carry to Cuba or North Viet-Nam
items of economic, military, or
other assistance?
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3. FAA 9 620(u); App. 107. Indonesia is not delinquent with
What is the status of the country's respect to U.N. obligations. The
U.N. dues, assessments, or other loan agreement limits the use of
obligations? Does the loan agreement loan proceeds to procurement ofbar any use of funds to pay U.N. goods and services from A.I.D.
assessments, dues, or arrearages? Geographic Code 941 (Selected Free

World) countries plus Indonesia.

D. Military Situation

1. FAA 9 620(i). Has the country No.
engaged in or prepared for aggressive
military efforts directed against the
U.S. or countries receiving U.S.
assistance?

2. FAA 9 620(s). (1) What is (a) (1)(a) The Department of Defense
the percentage of the country's budget portion of the Operating and
devoted to military purposes, and Development State Budget has ranged
(b) the amount of the country's from a high of 33% in CY 1967 to
foreign exchange resources used to a low of 22% in the FY 1973/74
acquire military equipment, and (c) budget. Defense and national
has the country spent money for security expenditures equal 4.8%sophisticated weapons systems of the 1974/75 development budget.
purchased since the statutory limi- (b) We have no knowledge of anytations became effective? (2) Is significant expenditures of foreign
the country diverting U.S. develop- exchange for the military. Less
ment assistance or PL-480 sales to than 10% of the military budget ismilitary expenditures? (3) Is the allocated for foreign exchange
country directing its own resources purchases. Moreover, the Department
to unnecessary military expenditures? of Defense budget includes sub-
(Findings on these questions are to stantial amounts for construction
be made for each country at least of roads, bridges and other civil
once each fiscal year and, in works projects. (c) No, the Govern-addition, as often as may be required ment is placing primary emphasis onby a material change in relevant economic development and not divertinginformation), its own resources for unnecessary

military expenditures.
(2) No. (3) No.

III. CONDITIONS OF THE LOAN

A. General Soundness

Interest and Repayment

1. FAA H 201(d), 201(b)(2). Is Although Indonesia's debt burdenthe rate of interest excessive or was heavy in the past, there hasunreasonable for the borrower? been very rapid growth in real



ANNEX A
Page 10 of 24

Are there reasonable prospects for Government revenues and favorable
repayment? What is the grace period economic performance. With the
interest rate? Is the rate of high current level of foreign
interest higher than the country's emcamge export earnings, it isapplicable legal rate of interest? considered that future debt payments

will be easily manageable. The
various donors agree Indonesia has
a debt burden for which the prospects
of repayment are reasonable. Country
terms of a 40-year loan, 10-year
grace period, 2% interest during the
grace period, 3% thereafter, pertain,
The rate of interest is not higher than
the country's applicable legal rate
of interest.

Financing

1. FAA I 201(b)(1). To what ex- Loan assistance to Indonesia is
tent can financing on reasonable provided within the framework of
terms be obtained from other the Inter-Governmental Group on
freeworld sourceq,including Indonesia (IGGI), advised by the
private sources within the U.S.? IBRD and the IMF. This loan has

been selected by AID as part of
the U.S. Government contribution
to the IGGI consortium and as such
is supported by the IBRD resident
mission. The Exim Bank has expressed
no interest in financing any portion
of this Project.

Economic and Technical Soundness

1. FAA go 201(b)(2), 201(e). The Yes. See the Technical Analysis
activity's economic and technical and Socio-economic Analysis sections
soundness to undertake loan; does of the Project Paper.
the loan application, together
with information and assurances,
indicate that funds will be used
in an economically and technically
sound manner?
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2. FAA 611 (a)(1). Have engi- Necessary planning and a
neering, financial, and other reasonably firm cost esti-
plans necessary to carry out mate for the Project have
assistance, and a reasonably been completed (see thefirm estimate of the cost of Technical and Financial
assistance to the U.S., been Analysis Sections of the
completed? Project Paper).

3. FAA I 611(b): Ap. I 101. An internal rate of return
If the loan or grant is for a water analysis has been performed
or related land-resource cons- on the Luwu irrigation sub-
truction project or program, do projects. Yes, the Luwu
plans include a cost-benefit irrigation program meets
computation? Does the project the relevant U.S. cons-
or program meet the relevant truction standards and
U.S. construction standards criteria used in determi-
and criteria used in determi- ning feasibility.
ning feasibility?

4. FAA I 611(e). If this is Yes, the Mission Director
a Capital Assistance Project has so certified. See
with U.S. financing in excess Annex D.
of $1 million, has the prin-
cipal AID officer in the
country certified as to the
country's capability effecti-
veky to maintain and utilize
the project?
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B. Relation to Achievement of Country
and Regional Goals
Country Goals:
1. FAA H 207, 281 (a). Describe One of the basic purposes of the
this loanvs relation to: Project is to establish an inter-

(a) Institutions needed for a ministerial mechanism for planning,
democratic society and to assure executing and evaluating integrated
maximum participation on the part rural development activities in
of the people in the task of select, outer island areas of
economic development. Indonesia. Furthermore, the

Project will assist in the develop-
ment of farmer associations which
will undertake cooperative agro-
business enterprise endeavors and
water user associations which will
also result in the participation of
small farmers in economic development.

(b) Enabling the country to The Project will assist an under-
meet its food needs, both from its developed, outer island area
own resources and through develop- realize its potential as a surplus
ment, with U.S. help, of infra- food production center through
structure to support increased the betterment of its basic trans-
agricultural productivity. portation network, development of

irrigation systems and provision
of supporting services for small
farmers (at the farm service
centers).

(c) Meeting increasing need The Project includes on-the-job,
for trained manpower. in country and overseas training

for staff of the project office
which will assume overall respon-
sibility for execution of the
entire agricultural development
scheme. Furthermore, the staff
of all involved GOI technical
department will receive training
of some sort for the life of the
Project. It should also be noted
that farmers will receive basic
and specialized training through
the four farm service centers.
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(d) Developing programs to The increase in small farmer
meet public health needs. income and improved income

distribution resulting from the
Project should result in greater
access to health services.

(e) Assisting other important By raising incomes and improving
economic, political, and social income distribution among thedevelopment activities, including population and thereby the abilityindustrial development; growth of of the rural people to play a
free labor unions; cooperatives greater role in the activities
and voluntary agencies; improve- of the country, this Project is
ment of transportation and com- an essential precondition to -
munication systems; capabilities economic, political and social
for planning and public adminis- development. Furthermore, the
tration; urban development and Project will promote the esta-
modernization of existing laws. blishment of four agrobusiness co-

operatives to serve as models for
emulation in other parts of Luwu
and elsewhere; improve the basic
transportation network through the
Kabupaten; and perhaps most impor-
tantly establish the capability
within the GOI for interministerial
planning, coordination and execution
of integrated area development
schemes in select, outer island
locations.

2. FAA 0 201(b)(4). Describe The Project is consistant with other
the activity's consistency with development activities and will make'
and relationship to other deve- a substantial contribution to the
lopment activities, and Ma con- long-range objectives of (1) decrea-
tribution to realizable long- sing Indonesia's dependence on food
range objectives, imports, particularly rice, needed

to feed its growing population and
(2) expanding and broadening Indo-
nesia's production base.

3. FAA I 201(b)(9). How will By improving Kabupaten Luwu's rural
the activity to be financed con- transportation network, increasingtribute to the achievement of self- its irrigated hectarage, and pro-sustaining growth? viding supporting services for its

small farmers, the loan will increase
the agricultural productiveness of
its farmers thereby contributing
to self-sustaining growth.



ANNEX A
Page 14 of 24

4. FAA I 201(f). ,If this is a The Project will promote the
project loan, describe how such country's economic development
project will promote the country's through improving rural infra-
economic development, taking into structure, increasing agri-
account the country's human and cultural productivity, in-
material resource requirements creasing rural incomes, impro-
and the relationship between ving income distribution and
ultimate objectives of the generating employment oppor-
project and overall economic tunities.
development.

5. FAA 0 201(b)(3). In what way The Project will contribute to
does the activity give reasonable the development and increase the
promise of contributing to deve- productive capacity of Indonesia's
lopment of economic resources, land resources through opening
or to increase of productive up new land for production, im-
capacities? proving rural infrastructure,

and providing support services'
to small farmers.

6. FAA I 281(b). How does the The Project will meet the needs
program under which assistance and desires of Indonesia's
is provided recognize the par- rural people for increased
ticular needs, desires, and incomes, better income dis-
caracit~jes of the country's tribution and expanded em-
people; utilize the country's ployment opportunities. Through
intellectual resources to the establishment of an inter-
encourage institutional department mechanism to pro-
development; and support mote area development in se-
civic education and training lect, outer-island areas,
in skills required for ef- the Project will utilize the
fective participation in country's intellectual re-
political processes? sourqes to encourage insti-

tutional development. Civic
education and training in
skills required for effective
participation in political
processes will be gained by
the formation of farmer as-
sociations and water user
associations.
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7. FAA s 601(a). How will this (a) Some of thc i-narqd as-
loan encourage the country's condary crop productionefforts to: (a) increase the resulting from the Pro-flow of international trade; ject may be exported.(b) foster private initiative (b) The Project will foster theand competition; (c) encourage development of small, pri-development and use of coope- vately-owned farms.ratives, credit unions, and (c) The loan includes provisionsavings and loan associa- of funds for the establish-tions; (d) discourage mono- ment of farmer associationpolistic practices; (e) im- complexes which will en-prove technical efficiency courage agrobusiness en-of industry, agriculture, terprise activities byand commerce; ard (f) farmer cooperatives instrengthen free labor unions? the Project area. Further-

more, increased rural incomes,
improved income distribution,
greater employment opportu-
nities and the existence of
viable water user associations
will also improve the climate
for the development of other
types of cooperatives, credit
unions and savings and loan
associations.

(d) Not applicable.
(e) The Project will increase the

technical efficiency of agri-
cultural production in sub-
project areas through the
provision of irrigable land
and establishment of farm
service centers.

(f) Increased rural incomes, im-
proved income distribution
and greater employment
opportunities may have the
effect of strengtheb~jg-lfree
labor unions.
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8. FAA 0 202(a). Indicate the Commodities to be procured foramount of money under the loan the Project using foreign exchangewhich is: going directly to will be purchased from privateprivate enterprise; going to enterprise. Commodities tointermediate credit institu- be procured for the Project using
tions or other borrowers for local currency will be purchased
use by private enterprise; from Indonesian suppliers, mostbeing ured to finance im- of them privately-owned. Construc-ports from private sources; tion of most works will be con-or otherwise being used to tracted to Indonesian firms, manyfinance procurements from of them privately-owned, whereverprivate sources, possible. The integrated area

development scheme is designed
to benefit small, privately-owned
farms directly and the economy
indirectly.

9. FAA I 611(a)(2). What legis- None.
lative action is required within
the recipient country? What is
the basis for a reasonable anti-
cipation that such action will
be completed in time to per-
mit orderly accomplishment of
purposes of loan?

Regional Goals

1. FAA I 619. If this loan is Not applicable.assisting a newly independent
country, to what extent do the

circumstances permit such
assistance to be furnished
through multilateral organi-
zations or plans?

2. FAA I 29. If this loan is The Project is directed to thedirected at a problem or an op- agricultural development of Ka-portunity that is regional in bupaten Luwu through provisionnature, how does assistance of rural infrastructure and sup-under this loanpencourage a porting services for small farmers.regional development program? The framework for regional develop-What multilateral assistance ment throughout Indonesia will alsois presently being furnished be enchanced through the interminis-to the country? terial mechanism for designing and
promoting regional development being



A1nEX A
Page 17 of 24

created for this Project.
The loan is being furnished
in the context of multilateral
aid to Indonesia by a consortium
of donor countries (IGGI). The
assistance is being coordinated
with the advice of the IBRD.

C. Relation to U.S., Econoy-

Employment, Balance of Payments,
Private Enterprises.

1. FAA I I 201(b)(6): 102. Fifth. Since traditional direct procurement
What are the possible effects of finance by the Loan will be limited
this loan on U.S. economy, with to AID Geographic Code 941 (Selected
special reference to areas of Free World) countries plus Indone-
substantial labor surplus? sia and reimbursement to the GOI for
Describe the extent to which Fixed Amount Reimbursement (FAR)
assistance is constituted of items will be made via a special
U.S. commodities and services, Letter of Credit (SLC) against
furnished inamanner consistent with evidence of the export of goods
improving the U.S. balance of pay- and services from the U.S.,
ments position. there will be a minimal adverse effect

on the U.S. balance of payments.

2. FAA I I 612(b), 636(h). What Services requiring foreign exchange
steps have been taken to assure financing will be procured from
that, to the maximum extent pos- AID Geographic Code 941 countries
sible, foreign currencies contri- plus Indonesia. U.S. owned local
buted by the country are utilized currency is not available in
to meet the cost of contractual Indonesia.
and other services, and that U.S.
foreign-owned currencies are u-
tilized in lieu of dollars?

3. FAA 601(d); App. I 108. If Advisory services required to
this loan is for a capital pro- implement the Project will be
ject, to what extent has the procured from AID Geographic Code
Agency encourage utilization of 941 countries plus Indonesia.
engineering and professional All construction contractors will
services of U.S. firms and their be qualified Indonesian nationals
affiliates? If the loan is to or firms.
be used to finance direct costs
for construction, will any of the
contractors be persons other than
qualified nationals of the country
or qualified citizens of the U.S.?
If so, has the required waiver been
obtained?
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4. FAA I 608(a). Provide informa- U.S. Government excess property
tion on measures to be taken to will be used for this Project
utilize U.S. Government excess to the extent feasible.
personal property in lieu of the
procurement of new items.

5. FAA 9 602. What efforts have The loan agreement will contain abeen made to assist U.S. small provision to ensure that opportu-business to participate equitably nity for such participation willin the furnishing of commodities be provided and appropriate noticesand services financed by this loan? published.

6. FAA 1 621. If the loan provides It is anticipated that the advisorytechnical assistance, how is private services required to implement theenterprise on a contract basis Project will be provided throughutilized? If the facilities of contracts with consultants fromother Federal agencies will be AID Geographic Code 941 sourcesutilized, in what ways are they plus Indonesia. The
competitive with private enter- utilization of other Federalprise (if so, explain); and how agencies is not envisioned forcan they be made available with- this Project.
out undue interference with
domestic programs?

7. FAA I 611(c). If this loan The loan agreement will cover thisinvolves a contract for con- requirement.
struction that obligates in excess
of $100,000, will it be on a
competitive basis? If not, are
there factors which make it
impracticable?

8. FAA I 601(b). Describe the Commodities to be procured for theefforts made in connection with Project using foreign exchange willthis loan to encourage and facili- be purchased from private enter-tate participation of private prise. Commodities to be procuredenterprise in achieving the pur- for the Project using local curren-poses of the Act. cy will be purchased from Indonesian
suppliers, most of them privately-
owned. Construction of most physi-
cal works will be contracted to
Indonesian firms, many of them
privately-owned, wherever possible.
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Procurement

1. FAA 604(a). Will commodity Yes, procurement is limited to AID
procurement be restricted to U.S. Geographic Code 941 countries
except as otherwise determined by plus Indonesia.
the President?

2. FAA I 604(b). Will any part of No.
this loan be used for bulk commodity
procurement at adjusted.prices
higher than the market price pre-
vailing in the U.S. at time of
purchase?

3. FAA 604(e). Will any part of No.
this loan be used for procurement
of any agricultural commodity or
product thereof outside the U.S.
when the domestic price of such
commodity is less than parity?

4. FAA _ 604(f). Will the agency Not applicable. This is a project
receive the necessary pre-payment loan and not a commodity import
certifications from suppliers under program assistance loan.
a commodity import program agreement
as to description and condition of
commodities, and on the basis of
such, determine eligibility and
suitability for financing?

D. Other Requirements

1. FAA 201(b). Is the country Yes.
among those countries in which
development loan funds may be used
to make loans in this fiscal year?

2. App. 105. Does the loan The loan agreement will cover this
agreement provide, with respect to requirement.
capital projects, for U.S. approval
of contract terms and firms?

3. FAA - 620(k). If the loan is Not applicable.
for construction of a production
enterprise, with respect to which
the aggregate value of assistance to
be furnished will exceed $100 million,
what preparation has been made to
obtain the express approval of
the Congress?
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4. FAA S 620(b), 620(f). Has the Yes, the required determination has
President determined that the country been made. Remainder of question
is not dominated or controlled by is, therefore, not applicable.
the International Communist move-
ment? If the Country is a Communist
country (including, but not limited
to, the countries listed in FAA i
620(f)) and the loan is intended for
economic assistance, have the
findings required by FAA 9 620(f)
been made and reported to the
Congress?

5. FAA R 620(h). What steps have The loan agreement will cover this
been taken to insure that the loan requirement.
will not be used in a manner which,
contrary to the best interest of
the United States, promotes or
assists the foreign aid projects of
the Communist-bloc countries?

6. App. 109. Will any funds be No.
used to finance procurement of iron
and steel products for use in Viet-Nam
other than as contemplated by 1 109?

7. FAA - 636(i). Will any part of No. The remainder of the question
this loan be used in financing non- is-therefore not applicable.
U.S. manufactured automobiles? If
so, has the required waiver been
obtained?

8. FAA J 620(a)(1) and (25 No.
Will any assistance be furnished or
funds made available to the govern-
ment of Cuba?

9. FAA I 620(g). Will any part of No. No assistance has been used
this loan be used to compensate owners for such purposes in the past.
for expropriated or natiqnalized
property? If any assistance has been
used for such purpose in the past,
has appropriate reimbursement been
made to the U.S. for sums diverted?
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10. FAA I 201(f). If this is a Commodities to be procured for the
project loan, what provisions have Project using local currency will
been made for approprtate parti- be purchased from Indonesiansuppliers,
cipation by the recipient country's most of them privately-owned.
private enterprise? Construction of most works will be

contracted to Indonesian firms, many
of them privately-owned, wherever

possible.

11. App. 1 103. Will any funds No.
under the loan be ixsed to pay
pensions, etc., for persons who
are serving or who have served in the
recipient country's armed forces?

s
12. MMA s 901.b. Does the loan Yes to both questions. These
agreement provide, fr compliance requirements will be applicable only
with U.S. shipping requirements, to traditional direct procurement
that at least 50% of the gross financed by the loan. The loan
tonnage of all commodities financed agreement will contain a provision
with funds made available under covering these requirements.
this loan (computed separately by
geographic area for dry bulk car-
riers, dry cargo liners, and
tankers) be transported on privately
owned U.S.-flag commercial vessels
to the extent such vessels are
available at fair and reasonable
rates for U.S. flag vessels. Does
the loan agreement also provide
for compliance with U.S. shipping
requirements, that at least 50% of
the gross freight revenues of goods
shipped under this loan must be
earned by privately owned U.S. flag
commercial vessels to ihe extent
such vessels are available at fair
and reasonable rates for U.S. vessels?

13. FAA 481. Has the President No.
determined that the recipient country
has failed to take adequate steps to

prevent narcotic drugs produced or
procured in, or transported through
such country from being sold illegally
within the jurisdiction of such country
to U.S. Government personnel or their
dependents or from entering the
United States unlawfully?
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14. App. 1 110. Is the loan being No.
used to transfer funds to world
lending institutions under FAA
H 209(d) and 251(h)?

15. App. s 501. Are any of these No.
funds being used for publicity or
propaganda within the United States?

16. FAA I 612(d) and Section 40 U.S. owned excess local currency
of PL 93-189 (FAA of 1973). Does is not available in Indonesia.
the United States own excess
foreign currency and, if so, what
arrangements have been made for its
release in compliance with Section 40
(FAA of 1973)?

S
17. FAA s 604(d). Will provision Yes. This requirement will bebe made for placing marine insurance applicable only to traditional
in the U.S. if the recipient country direct procurement financed by thediscriminates against any marine Loan. The loan agreement willinsurance company authorized to do contain a provision covering thisbusiness in the U.S.? requirement.

18. YAA | 659. No. Remainder of question therefore
Is there a military not applicable.

base located in the recipient country
which base was constructed or is being
maintained or operated with funds
furnished by the U.S., and in which
U.S. personnel carry our military
operations? If so, has a determina-
tion been made that the government
of such recipient country has,
consistent with security, authorized
access, on a regular basis to bona-
fide news media correspondents of
the U.S. to such military base?

19. Sections 30 and 31 of PL 93-189 No.
(FAA of 1973). Will any part of the
loan be used to finance directly or
indirectly military or paramilitary
operations by the U.S. or by foreign
forces in or over Laos, Cambodia,
North Vietnam, South VietNam, or
Thailand 2
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20. App. i111. Will any part No.
of this loan be used to provide
assistance to North Vietnam?

21. FAA Section 640(c). Will a No.
grant be made to the recipient
country to pay all or part of such
shipping differential as is deter-
mined by the Secretary of Commerce
to exist between U.S. and foreign
flag vessel charter or freight rates?

22. App. I 112. Will any of the No.
funds appropriated or local
currencies generated as a result of
AID assistance be used for support
of police or prison construction
and administration in South Vietnam
or for support of police training
of South Vietnamese?

23. App. 113. Have the House Appropriate steps are being taken
and Senate Committees on Appropri- to satisfy this requirement.
ations been notified fifteen days
in advance of the availability of
funds for the purposes of this
project?

24. App. 0 504. Will any of the No.
funds appropriated for this project
be used to furnish petroleum fuels
produced in the continental United
States to South east Asia for use by
non-U.S. nationals?
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25. FAA 901. Has the country denied No.
its citizens the right or opportunity
to emigrate?

26. FAA 115. Will country be furnished, No. Remainder of
in same fiscal year, either security question therefore
supporting assistance, Indochina Postwar not applicable.
Reconstruction, or Middle East peace
funds? If so, is assistance for population
programs, humanitarian aid through inter-
national organizations, or regional programs?

27. FAA # 653(b). Is assistance within Yes
country or international organization
allocation for fiscal year reported to
Congress (or not more than $1 million
over that figure plus 10%)?

28. FAA 1 662. Will arrangements Yes
preclude use of funds for CIA
activities?
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TAGS:

SUBJECT: LLWU AREA DEVELOPMENT PROJECT-PRP

1. SUBJECT PROJECT APPROVED FOR PREPARATION PP AT EAST ASIA
PROJECT ADVISORY COMMITTEE MEETING HELD JAN. 22. ISSUES
RAISED WHICH SHOULD BE ADDRESSED IN PP DISCUSSED BELOW.

P. LINK OF TRANSMIGRATION ACTIVITIES TO PROJECT: PP NEED
CLEARLY DEFINE ROLE OF TRANSMIGRATION ACTIVITIES 'TO PROJECT
DEVELOPMENT AND SUCCESS INCLUDING SUCH ITEMS AS PROVISION
OF TRA NSMIGRANTS FOR NEEDED POPULATION BASE, ADMINISTRATIVE
SUPPORT, ETC. TO EXTENT THESE TRANSMIGRATION ACTIVITIES
OF MINISTRY TO DELIVER TRANSMIGRANTS AND LIKELIHOOD OF
TRANSMIGRANTS ADAPTING AND REMAINING IN AREA. BELIEV
WOULD BE HELPFUL BRIEFLY INCLUDE GENERAL DESCRIPTION TRANS-
MIGRATION PROGRAM AND WHAT BENEFITS G.AND , SUPPORTING
SERVICES, ETC.) TRANSMIGRANT RECEIVES WITH MORE SPECIFIC
DESCRIPTION TRANSMIGRATION ACTIVITIES EXISTING AND PLANNED
FOR LUWU AREA.

3. INSTITUTIONAL DEVELOPMENT AND TECHNICAL ASSISTANCE: ONE
OF MAJOR CONCERNS RAISED WAS ABILITY OF DIFFERENT AGENCIES
TO CARRY OUT VARIOUS ASPECTS OF PROJECT, RANGING FROM
OVERALL RESPONSIBIL ITY OF DEPARTMENT OF MANPOWER ,
TRANSMIGRATION AND COOPERATIVES CDMTC) TO OPERATION OF
FARM SERVICE CENTERS, 0 AND M OF IRRIGATION SYSTEMS AND
MISSION STAFFING TO BACKSTOP PROJECT. GIVEN MAGNITUDE
IHESE TASKS, LEVEL OF TA PROPOSED IN PRP COULD FALL SHORT
OF REQUIREMENTS. PP SHOULD PROVIDE COMPLETE ANALYSIS
OF STAFFING AND ABILITY OF RESPONSIBLE AGENCIES, INCLUDING
ANY AUTHORITY ESTABLISHED TO ADMINISTER PROJECT, TO

--- is q.. vsa - ED ..
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IMPLEMENT PROJECT COMPONENTk (tEPE DEEMED NECESSARY
THE LOAN SHOULD PROVIDE THE REQUISITE TA AND/OR INDICATE
OTHER SOURCES OF ASSISTANCE TO DEVELOP CAPABILITY FOR
CARRYING OUT EACH ASPECT OF PROJECT.

4. SUPPOR' ERVICES FOR LUWU AREA: WHILE THIS ISSUE
IS- RELATED TO PARAS 2 AND 3 ABOVE, SPECIFIC QUESTIONS
RAISED ON NEED FOR AND AVAILABILITY OF CREDIT, ASSISTANCE
IN LAND CL.EARING AND PROVISION OF FERTILIZER TOGETHER

wITH DEMONSTRATION PROPER APPLICATION. ALTHOUGH THESE
ISS UES RECOGNIZED IN PRP, SPECIFIC CONCERN TO BE
ADDRESSED' IN CONSIDERING THESE ISSUES IS WHETHER FARMER
WILL HAVE ADEQUATE SUPPORT BOTH DURING 'AND AFTE:R PRCJECT
COMPLETION TO AID IN IMPROVING HIS FINANCIAL CONDITION.
SHOULDMZE DISCUSSED IN CONTEXT ANY ONGOING AND PLANNIED
PROGRAMS rOR AREA SUCH AS BIMAS AND FARM SERVICE CE14TER
ACT IV IT IES.

5. FARM SERVICE CENTERS: ALTHOUGH PP NEED DEMONSTRATE
CAPABILITY OF CENTERS TO UNDERTAKE DESIGNATED TASi(S
INCLUDING STAFFING AND POSSIBLE TA PER PARA 3 ABOVE,
CONCEPT VERY WELL RECEIVED. QUESTION IS RAISED WHETHER
PROVISIONS FOR OTHER SERVICES E.G. HEALTH, EDUCATION,
TIME BY ALLOCATION OF SPACE AT THE CENTERS.

6. CIVIL WORKS: PP SHOULD. INDICATE HOW CONSTRUCTION,
OPERATION AND MAINTENANCE OF IRRIGATION SYSTEMS TO BE
UNDERTAKEN. MOST IMPORTANT IS RESPONSIBILITY F-OR
TERTIARY CANAL CONSTRUCTION TOGETHER WITH PLAN FOR
CONTINUED 0 AND M, INCLUDING POSSIBLE DEVELOPMENT AND USE
FARMER ASSOCIATIONS. SINCE PALOPO-MALILI ROAD IS KEY
COMPONENT OF PROJECT, PLAN ALSO REQUIRED FOR CONTINUED
MAINTENANCE THIS ROAD.

7. METHODS OF CONSTRUCTION: RELATED TO PARA 6 ABOVE,
DIS.USSsON SHOULD INDICATE USE, WHERE PRACTICAELE, OF
LABOR INTENSIVE METHODS OF CONSTRUCTION FOR ROt.D AND/OR
IRRIGATION SYSTEMS INCLUDING DEMONSTRATION ADEQUATE SOURCE
OF MANPOWER IN AREA.

g. ENVIRONMENTAL IMPACT STATEMENT: PP MUST IaCLUDE OVER-
ALL ENVIRONMENTAL IMPACT ASSESSMENT INCLUDINC DISCBSION
OF POTENTIAL SPREAD OF SCHISTOSOMIASIS WHICH IDENTIFIED
AS POTENTIAL THREAT IN AREA

9. IN LIGHT PD 57, ANY ASPECT OF PROJECT WHERE DIS3URSE-

Vi~~~- N.}Nt~FED
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MENTS WILL BE IN EXCESS THREE YEARS MUST BE FULLY
JUSTIFIED.

10 PP SHOULD INCLUDE DISCUSSION ON REPLICABILITY
OF INSTITUTIONAL ASPECT OF PROJECT FOCUSING ON INTER-
MINISTERIAL CONCEPT POTENTIAL FOR USING THIS APPROACH
FOR OTHER REGIONAL DEVELOPMENT PROJECTS SHOULD BE EX-
AMINED EVEN OUTSIDE CONTEXT OF TRANSMIGRATION ACTIVITIES.
KISSINGER
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LUWU AGRICULTURAL DEVELOPMENT PROJECT

LOGICAL FRAMEWORK MATRIX

A.1. Program or Sector Goal 2. Measures of Goal Achievement 3. Means of Verification 4. Assumptios -or Achieving
Improve the well-being a. Levels of production, over a. Export, inter-island, Goal (Targets)
of small farmers by time, of specified crops and land transporta- a. Conditions of political
raising productivity equal to projections. tion records. stability will continue.
sufficiently to increase (1) 40,000 MT incremental b. Dept. of Agriculture b. Population growth will
both per capita consump- production of milled (DOA) production not surpass production
tion and the movement of rice per year. statistics. increases.
marketable surpluses to (2) 14,000 MT incremental c. Benchmark and evalua- c. All production increases
food deficit areas. production of non-rice tion surveys. not absorbed by increased

food crops per year. local consumption.
b. Marketable surpluses pro- d. Markets exist for Luwu's

duced in Luwu sold for u* surplus production.
tilization in deficit areas. e. Transportatior/marketing
(1) 24,000 MT incremental system capable of moving

rice outflow. rapidly increasing
(2) 10,000 MT incremental marketable surpluses

non-rice food outflow, from production to
c. Real income increasesfor deficit areas.

small farmers.
d. Increased local per capita

consumption.

B.1. Project Purposes 2. Conditiorr Indicating Achievement 3. Means of Verification 4. Assumptiors for Achieving
a. Increase in agricul- - End of Project Status a. Agricultural Produc- Purpose

tural productivity. a. Agricultural productivity. tivity. a. Agricultural Productivity
(1) Increase of 19,200 ha of (1) DGWRD & DOA sta- (1) Input/output price

rice and 15,000 ha of non- tistics. relationships that
rice food crops harvested (2) Observation of provide small farmers
per year. techniques. incentives to use

(2) Projections met for utili- more advanced pro-
zation of more advanced duction technology.
crop production technology (2) Transmigration pro-
(e.g. irrigation, double gram provides labor
cropping, fertilizer, HYV's) to utilize irriga-

tion works.
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(.) Favorable land tenu-
re situation.

(4) Appropriate crop
production techno-
logy extended to

combat plant pests.
(5) Effective water mana-

gement in irrigation
projects.

b. Well-being of Rural Poor b. Well-being of Rural Poor b. Well-being of Rural Poor b. Well-being of Rural Poor
(2) Increased employment () A-6 5% increase ($134 (1) Evaluation program (1) Reduced transportation

opportunities per year. irfarm - which monitors income and marketing costsppt te Of fa families. and consumption, mar- make Luwu's production(2) Increased employment ketinWtransportation more rcompetetive..opportunities of: costs, employment, etc. (2) G01 does not pre-empt
a. 34.200 Jobs per year domestic farmer's

in agr'l production. increasing production
b. 26,500 man years in by importing large

the construction of amounts of rice.
sub-.projects. 

(3) No inhibiting market
forces.

(4) Average size of farm
is maintained.

(5) Projects carried out
in labor intensive way.

c. Institution &uilding c. Institution Building c. Institution Building c. Institution Building(1) Increased inter-minis- (1) Observation of fu- (1) Adequate number Gf
terial coordination in ture Luwu develop- technical personnel
planning, budgeting and ment activities, available to implementimplementing rural deve- and similar rural Project.lopment project. development projects (2) Various agencies have(2) Establishment of Project in other areas. motivation to coordi-

Office. 
nate their activities.
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(3) Evaluation program
functioning as integral
part of Project execution
and planning future deve-
lopment activities.

C.!. Otputs 2. Magnitude of Outputs 3. Meas of \erificatiUon 4. . for Achievina. Construction of Bone-Bone a. 176 km~ of trunkc road a. on site inspection. Outputsand Kalaena Irrigation sys- upgrade in three years. b. DGWRD & Bia Marga a. adequate contractor ca-
tems. b. 10,760 ha producing reports. pability available forb. Four farm service centers irrigated crops. c. Contractor records. construction woris.

...organized, built and func- c. Work plan budget for d. DWRD & Bina Marga b. Access to wrku is nottioning. road maintenance . Maintenance work- a serious problem for
C. Increased utilization d. Work plan budget for plansk logistical support and

of more advanced crop irrigation maintenance. e. DaWRD & Bina Marga comunication.
production technology. e. Farm service centers budgets. c. Adequate financingd. Palopo-Malili trunk road operating according to f. Number of technology provided for road andimproved, work plans, introductions. irrigation 0 and Me. Proven road/irrigation f. Extension workers assigned 9. Training records. activities.
maintenance capability, directly to farm service d. Project Office andf. Project Office functioning centers and to Kecamatan evaluation program
with personnel trained Bone-Bone, Wotu and e sa ffed by ra i
in areas of integrated Mangkutana. and dedicated people.
project planning, manage-
ment and evaluation.

g. Systematic evaluation of
project's progress and
socio-economic impact.

D.1. Inputs 2. Implementation Target 3. Means of Verification 4. Assumption-for Providinga. Equipment, Indonesian See Annex tables for a. Fixed Amount Inputs.contractors, and man- detailed breakdown of Reimbursement, GOI a. Appropriate, realisticpower for construction inputs by quantity, cost, contribution, and organization, implemeh-works, implementing agency, AID Farmer contribution. tation and budget plan.financing category,zource Project Office and are developed.of financing and time pha- evaluation program b. GOI makes budget pro-sing. reports. V visions and provides

its inputs on a timely
basis.
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b. Indonesian technicians
to:
(1) form water user

associations.
(2) carry out extension

work.
(3) undertake systematic

evaluation program.
c. Training in rural develop-

ment and program management.
d. Advisors and consultants.



Annex D
Page 1 of 1

INDONESIA - LUWU AGRICULTURAL DEVELOPMENT PROJECT

CERTIFICATIN PURSUANT TO SECTION 611(e) OF
THE FOREIGN ASSISTANCE ACT OF 1961, AS ANENDED

I, Richard M. Cashin, the principal officer of the Agency
for International Development in Indonesia, having taken
into account among other things:

the experience of the Government of Indonesia in association
with multilateral and bilateral donors, including AID, in
implementing programs directed to the construction, rehabili-
tation, operation and maintenance of roads, irrigation systems
and rural extension centers;

the comitment of the Government of Indonesia to carry out
this Project effectively as evidenced by the scale of effort
included for the Second Five-Year Plan (1974-79),

do hereby certify that in my judgment Indonesia has the
financial and human resources capability to implement,
maintain and utilize effectively the Luwu Agricultural
Development Project. This judgment is based on the following:

1. The Government of Indonesia will agree to the
obligations to be included in the authorization for
subject capital assistance project; and

2. Adequate planning for project implementation and
sufficient financial support for timely and effective
execution will be provided if the Government of
Indonesia complies with the program set forth in the
Project Paper.

Richard M. Cashin
Director, USAID Indonesia

Date
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LAN AUTHORIZATION

AiI.D. Loan No.:

Provided under: Sec. 103: Food and Nutrition

For: Indonesia: Luvu Agricultural Development
Project

Pursuant to the authority vested in the Administrator, Agency

for Internationa4' Development ("A.I.D."), by the Foreign

Assistance Act of 1961, as amended, ("Act") and the delegations

of authority issued thereunder, I hereby authorize the establishment

of a Loan pursuant to Section 103 of said Act to the Government

of the Republic of Indonesia ("Borrower") of not to exceed

fif teen million UniteidStates dollars

($15,000,000) to assist in financing the United States dollar

and local currency costs of an agricultural development project

for Kabupaten aru in Indonesia, the Loan to be subject to the

following terms and conditions:

1. Terms of Repavuent and Interest Rate

Borrower shall repay the Loan to A.I.D. in United States

dollars within forty (40) years from the date of the

first disbursaient under the Loan, including a grace

period of ngt to exceed ton (10) years. Borrower shall

pay to A.I.D. in United States dollars interest at the
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rate of two percent (2%) per annum during the grace period

and three i*roent (3%) per annum thereafter on the

outstanding disbursed balance of the loan and on any

due and unpaid interest accrued thereon.

2. Other Terms and Conditions

a. Except as A.I.D. may otherwise aWee in writing:

(1) Goods and services financed under the Loan shall

have their source and origin in Indonesia and countries included

in A.I.D. Geographic Code 941;

(2) The Borrower shall agree, by condition precedent,

covenant, or both, to provide on a timely basis its portion of

project financing at levels, under arrangements and on timing

acceptable to A.I.D.

b. The loan shall be subject to such other terms and

conditions as A.I.D. may deem advisable.

Administrator

Date
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umt of few pilot Fanr 3ervic- Center, each of whieb it to be

asepoed of a Iwal Extansion Center mm-d a Varmy Assocatiom

(eltbbusbaso) Coplw-; (iv) at anal evaluution propam to
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assess the Utpact of t a package and it: in0ivid-41 cpeiwnentsi

(v) a tranamtIration p ngrau for k s pten tnwu which wauld tress-

Set 3,00 families to arm the newly r"igrted arens, ovw a fouw-

year Vared; and (vi) he creation of an effective Project Organization

*pported by short-ter training and foreig, tedbnica asasatawe

to eoa*dUflte the etec tion Of the PfojeCt among the Dpareata

I Pr g d. I Thtee incl -ea Mia Marga and the Directorate General

of Water Resources Dev :i-nt, in the Depnrtment of Wi*lie Works;

de Agency for Agricul are, Xducatioii, Training and ENtansion in

iM Departmnt of Agri-ulture; and the Directorate General of

TransalgratIon, in the Departmant of Manpewer, Tra umgratlen ard

.eperatWvw.,

Ie estimated totil cost of the Luu Agricultural bovalopwat

Itoject Us $42.8 millfn. Of this amount, approxiatly #3.6

aIdteu ropreeants for ign icmhange goods and service, to be financed

by AD, Specific foretgn exchange items includes steel for the

bettasunt of the 1ahr'.-Mltli road; construction equipmwt for

41ggIng textiary mnd c aternary canals and to establish an

aperattns and malutertse program sacciated with the boner-em

and Kalaenw irrigatior systems; operational equipment for the

U'a Serv$Ae Oanters; internatimnal training; and foren advisory

*aryitao $n the form tf an irrigation construction expert, an

igat$etta OM expert, a consultant for the tra sipgratiU pmgra
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in LoAU, an adAvsor fo. the Project Organization, and 24 monmuntha

of additiooal advisory Wervi'e as required for .xeauttou of the

satire ?roject. The rT ,tning $ .3.2 million verresents local

Ottr*Cy s 1*oich V 11 be budgeted by the Government of Kodowmt a

Ja ti firot instance. AID will later reimbxrse the *vwwmst a

attwafly agreed upon p reentage of the predatarlemd eligible local

ftsto of the folc viig activitie* betterment of the Palope4alili

voad; rehabilitation a-d A tzns. of the Bone-oone n4 Kalauan

txrigatioa syste=a dawn to the tertiary and 4uaternary nakths;

lesi clearing operatic s; cnstruetitn of the tarm Servcii Centers

And asiociated staff t ining; in-country training for the staff

of the froject Organin tion; and the evaluation program. AXD ra

tiwursament for these subprojeats will not exceed $11.3 r-L1lion

dollars

The 4ovnmerit gi-es ery high priority to the Objective of

de advwanoant of agr culture in lnd.oneia, to decreang

0doneWsa*s dependence on imports, and to eventually becomivg selfo

sufficient in rice prt 1e ction. In ti agriculture and irrigation

Osator Itself, income growth, ,ployment creation and Jemne re-

distribution are the 1 Asic objectIves for Repelita U. It is felt

that the lsau AgriauVniral Develreuat, Project will UQW a s*

Nif eut' centributivi to athieving thse objeatives.
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Odhr oourcee of : Lnncing fm thii project are not available

to dw O ment of t lonesia at present nor anticipated in the

futire. Vu=4s availabl A from other dinor couatries have been

AUbsated or are plarme i to be alloeted to other prtteity projects

vithin the trtamwerk o Repailta It.

We hope that this infer-mtion will be useful and sufficient

fo you to proeed with the consideration of this loan aplication

as na as possible.

iuoe2eey,

J. B. Slmarlin
Vice Chairmn
Nat~mwl Development Planing Agency
B&PEIA8



Annex G

ENVIRONMENTAL IMPACT STATEMENT

Luwu Agricultural Development

Description of Project

The Luwu Agricultural Development Project (LADP) includes five
separate activities, each having its own purpose but all of which
are closely interrelated. The specific subprojects comprising the
LADP include: (i) upgrading the main trunk road through Kabupaten
Luwu from Palopo to Malili; (ii) rehabilitation and extension of,
and establishment of an operation and maintenance program, for the
Bone-Bone and Kalaena irrigation systems, which border the Palopo-
Malili road; (iii) clearing of 7,420 hectares of land associated with
the irrigation systems; (iv) establishment of four pilot Farm Service
Centers serving, but not limited to, the proposed irrigation
schemes; (v) creation of a project organization supported by short-
term training and foreign technical assistance along with an
annual evaluation to assess the impact of the package and its
individual components and point towards follow-on activities; and
(vi) a transmigration program to transfer 3,550 families to farm the
newly irrigated areas over a four-year period.

These subprojects are complementary and their execution as a package
will intensify the total Project's impact upon the sector goal, which
is to improve the well-being of small farmers in the Project area
(and in other select outer-island areas by implication of the LADP's
institution-building features) by raising agricultural productivity
sufficiently to increase both per capita consumption and movement of
marketable surpluses to nearby food deficit areas.

The estimated cost of the Luwu Agricultural Development Project is
$42.9 million. Of this amount, $3.7 million (9%) is foreign exchange
and $39.2 million (91%) is local currency. The costs associated with
individual subprojects are as follhws: the Luwu irrigation rehabili-
tation and extension program (including O&M and land clearing) - $11.5
million; the farm service centers - $2.6 million; the road betterment
subproject - $25 million;, the transmigration program - $2.4 million;
and the organization, technical assistance, training and evaluation
programs - $1.3 million.

It is proposed that AID finance $15.0 million or 35% of total Luwu
Agricultural Development Project costs. Included in this amount are
all foreign exchange requirements for the Project ($3.7 million) and
$11.3 million in local currency (or 29% of total local costs). The
foreign exchange element would be financed using traditional direct
procurement while the local currency requirements would be financed
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by means of Fixed Amount Reimbursement (FAR). Broken down by
subproject, AID would finance $4.8 million (or 42%) of the Luwu
irrigation program; $1.1 million (or 45%) of the farm service center
activity; $8.2 million (or 33%) of the road betterment subproject;
$.3 million (or 11%) of the transmigration program; and $.6 million
(or 42%) of the project management costs.

The environmental effects of the above subprojects, along with pro-
grams to deal with the potentially negative effects, are discussed
below.

A. Environmental Impact of the Luwu Irrigation Program

An integral component of the Luwu Agricultural Development Project
is the rehabilitation and extension of the Bone-Bone and Kalaena
irrigation systems, which together will service 10,760 hectares of net
irrigable area in the north Luwu plain. In addition to financing
costs associated with the actual physical construction work involved,
the Loan includes provision for an irrigation operations and maintenance
program and land clearing for 7,420 hectares of forests lying on the
irrigation systems. The Government of the Netherlands is also
involved with the irrigation program with its provision of technical
expertise for the design of the entire Luwu irrigation sector (to
include the design of settlements to accommodate transmigrants),
beginning with the Bone-Bone and Kalaena schemes.

A major environmental change will result from clearing the 7,420
hectares of mostly virgin forest. The predominant types of forests
to be cleared include: (1) equatorial rain forests with medium- to
large sized trees and little underbrush; (2) wet/swampy forests with
erratic drainage, dense small- to medium-sized trees, and thick
underbrush; (3) dense jungle land with heavy underbrush and small
trees, with some grassland patches; (4) some savanna grassland with
alang-alang; and (5) other swampy forests with nipah and mangrove-type
vegetation. (It should be noted that cleared land rapidly begins to
return to its jungle state. Abandoned land quickly develops a thick
vegetation cover which minimizes potentially adverse effects from
flooding and reduces erosion.) The effect on wildlife inhabiting the
land to be cleared has not been evaluated, but there are no known
endangered species affected. The area to be cleared is only a small
percentage of the total jungle area in Sulawesi so that substantial
land area will still remain for native flora and fauna.

There are several potentially negative environmental effects that
will result from the land clearing and subsequent conversion to
agricultural use: A new ecosystem will be produced with corresponding
changes in flora and fauna; physical changes will result with
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potential effects on erosion, flooding, or other water-related problems,
and soil changes; pesticide and sanitation-related problems; and the
resulting health and social impact on the human population in the area
caused by the above changes. These effects are discussed below:

1. Physical Aspects of Irrigation Program

Bone-Bone Irrigation System. The Bone-Bone irrigation system
encompasses about 5,000 hectares of land which varies in topography
from undulating foothill areas in the north to quite flat plains only a
few feet above sea level in the south. The canals are steep in the
upper areas, constructed in erodable soils, and carry a bedload with
a high mica content. The soils are reasonably fertile,and as the
erosion problems are solved within the system by the work planned
under rehabilitation, it is unlikely that mica-laden sediments will be
a serious problem.

The irrigation subproject is essentially one of rehabilitation and
betterment. Betterment construction consists of protecting canals and
structures from erosion, providing some additional control structures
and a complete tertiary and quaternary system, with adequate access
and inspection roads and bridges. The system will be extended to
permit irrigation on about 3,200 hectares.

Kalaena Irrigation System. The Kalaena irrigation system
encompasses about 30,000 hectares of land extending from the foothills
near Laimbo southward for some twenty kilometers to low coastal plains
below Wotu. Of the 30,000 hectares gross area, 10,000 hectares of
irrigable area are on the left bank. This area is not in the present
GOI plans for Kalaena irrigation system development. Of the 20,000
gross hectares under the right bank system, 12,500 hectares are
irrigable. GOI plans are to develop at the present time 7,560 hectares
of this area closest to the headworks by rehabilitating and extending
the existing system. U.S. loan financing has been requested to assist
with the rehabilitation and extension construction and agricultural
development aspects.

Similar to the Bone-Bone network, the Kalaena irrigation project is
one of rehabilitation, betterment and extension. The gabion diversion
structure will be repaired, improved in section and extended across
the Kalaena River. Ileadgates and sluice gates will be repaired or
replaced. The quantity of flow into the main canal will be controlled
by a method compatible with the extreme fluctuations of the river stages.

Climatology, hydrology, soils and water quality have been examined
and found to be satisfactory for the irrigation projects, with no
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The plans and designs for the subprojects are directed towards
eliminating erosion and .3edimentation and effecting control of water.
Borrow areas of significant magnitude will receive care in location,
pattern, and geometry. The program emphasizes clean-up and betterment.
However, certain safeguards have been built into this project which
will serve to monitor any unforeseen adverse effects on the physical
environment. These safeguards follow:

a. All plans, specifications and construction schedules
related to the project will be submitted to USAID for approval prior
to their implementation (Loan Covenant). This will allow an examina-
tion of the potential negative environmental effects and introduction
of protective measures to reduce ultimate damage.

b. Quarterly meetings of inter-Ministerial bodies at the
national, provincial and subprovincial levels of government will be
held with AID participation to the extent possible to discuss progre.;
and problems. Any environmental problems discovered during early
implementation can be discussed and action-taken to resolve them at
these meetings.

c. In addition to its usual monitoring program, AID is
financing a comprehensive four-year evaluation program for the Luvu
Agricultural Development Project which irill include environmental
assessments of the project.

2. Ecosystem Changes Resulting from the Irrigation Subprojects

The major environmental impact that will affect the human
population in the project area will be ecosystem changes resulting
from the land clearing and rehabilitation and extension of the two
irrigation systems. The positive effects include improving the
nutrition of the local people by allowing them to cultivate rice
rather than Sagu (a staple food in Luwu which is very low in nutri-
tional quality). The improved nutrition of the local populace should
result in greater vigor and disease resistance. In addition, other
food crops can be cultivated on the land when it is cleared for
cultivation,and overall agricultural production should be increased
significantly.

Impact on Health. The primary negative effect on the people
from the ecosystem changes will be the possibility for increased pest
and disease incidence. Malaria is already endemic to the area and
this project is not expected to increase the incidence of the vector
mosquitoes. Indeed, malaria incidence may actually decrease due to
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drainage of mosquito-breeding areas resulting from the Project.
(Malaria will be further discussed below under the transmigration
section.) Other insect vectors, however, may increase as a result
of the irrigation program.

The A. barbirostris mosquito, which is the vector for filariasis,
commonly breeds in rice paddies. Converting the jungle area to
rice: land will expand the habitat of this mosquito. The result could
be an increased incidence of filariasis, which is already common in
Luwu.

Another disease existing in Sulawesi is schistosomiasis. It should
be noted, however, that there is no known schistosomiasis in
Kabupaten Luwu. The closest areas infected by schistosomiasis are
in the highland areas of Central Sulawesi (Lake Lindu Valley) and they
drain northward in an opposite direction from the Luwu irrigation
systems. This area is 138 kilometers north and 70 kilometers west of
the project area. Since the schistosomiasis vector snail favors
currents of velocities less than those designed for good irrigation
canal flow and since the project will drain existing swamps and
increase water flow velocities so that they exceed the vector snail
habitat, there is little chance that schistosomiasis will be a threat
to Kabupaten Luwu and its present and future population.

Other parasites identified in Luwu and their incidence on Java are
presented in the table below:
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Parasites Prevalence per 100 Population,_ Indonesia**

West Central
Luwu* Java Java

Helminths

Ascaris lumbricoides 88 90 85

Trichuris trichiura 82 91 91

Hookworm 59 67 52

Enterobus vermicularis 3 2 1

Hymenolepis diminuta 1 -- --

Strongyloides steracoli -- 1

Protozoa

E. Histolytica 8 10 13

E. Hartmanni 2 2 4

E. Coli 19 40 36

Endolimax nana 6 10 6

Indamoeba butschilii 2 8 1

Giardia lambdia 2 5 2

Chilomastix mesnili 1 3 1

Malaria 19 2 --

*Extracted from "'Intestinal Parasites and Malaria in Margolembo,
Luwu Regency, South Sulawesi, Indonesia, Cross, J. H. et al.
SE Asian J. Trop. Med. & Pub. Health, Vol. 3, p. 587-593,
Dec. 1972

**0f 659 people sampled 97% had parasites, at least one, 80% had
two or more, 60% had 3 or more.
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The prevalence of these parasites is not expected to be increased
by the implementation of the irrigation subproject.

In order to identify any other disease problems and combat those
already known and expected to affect the project area, the follow-
ing measures are 'being taken:

a. AID is assisting the Indonesian Government with a
malaria control program which includes high priority areas on the
outer islands of which Luwu is one. The incidence of malaria is
already declining in the Luwu area. A $24,700,000 AID malaria
control loan to Indonesia was recently signed which should further
alleviate the malaria problem.

b. A one-time survey to check the parasite and disease
problem in Luwu will be carried out by the Indonesian National
Institute of Health. This survey will be completed before the
end of 1975 to permit timely evaluation of the results.

c. The Department of Health will review irrigation plans
to evaluate possible harmful effects on health.

d. $100,000 will be provided to the Ministry of Health
from this loan over a three-year period to determine the health
problems in the Project area and to develop an appropriate
response.

e. A consulyant financed by the Technical Assistance
Bureau, AID/Washington, will conduct a short-term study (about
two weeks) to review plans and study the extent of the filariasis
problem in the Project area prior to project implementation. This
consultant will recommend field studies necessary to further
define and control filariasis in Luwu. Based on these recommenda-
tions, it is expected that a filariasis control project will be
developed for the Luwu Project area.

In addition to the health impact caused by the diseases above,
there may also be adverse effects associated with Desticide use
in the newly irrigated areas and possible sanitation-related
problems. Therefore, a training program is planned which is to
include health, sanitation measures and pesticide control related
to irrigation operations. The training is to be directed
especially toward making the local population on the Project
aware of health and sanitary situations within an environment
created or associated with irrigated agriculture. Officials of
the Project and extension agents for the Project farmers would
he given the training so that both physical aspects of Project
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operations and the farmer recipients and others concerned haveproper consideration. This training will be financed out of theLoan.

3. Socio-Cultural Aspects of Irrigation Subprojects

The irrigation subprojects per se are not expected to haveany negative socio-cultural impact. Only unpopulated areas willbe cleared, and refurbishing the existing irrigation system shouldnot cause right-of-way hardships for the indigenous populace ofthe area. The opportunities for economic progress available tothe populace after the irrigation subproject is completed will bethe primary positive social benefit. There will be a substantialreduction in the seasonality of both agricultural labor opportuni-ties and pecuniary income flows. The current practice of manypeople in Luwu is to produce food crops during the rainy season.The purpose is for family consumption and monetary incomes are low.During the dry season, off-farm income-generating activities areundertaken. Employment in mining, logging, plywood processing,and in the area's market towns is common. Individuals work in theforest harvesting rattan and collecting resins. The irrigationsubproject will allow production of income-generating marketablesurpluses of food crops on a year-round basis. The social impactof increased population in the area is discussed below under thetransmigration section.
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B. The Environmental Impact of the Road Subproject

This subproject will consist of the
construction of 176 kilometers of road, 79 bridges, and 4,224 linear
meters of culvert drainage structures located along an existing
alignment between the towns of Palopo, Nasamba, Votu, Tarengge and
Malili. The road to be constructed will result in the improvement
of an existing road which generally follows along the upper reaches of
the Luwu plain located north of the Bay of Bone and south of the
foothills of the mountain chain to the north in Luwu Kabupaten. The
existing road alignment is evaluated as fair to good and grades are
generally flat to rolling and less than 8%. About 50% of the road
will need raising an average 50 centimeters between Palopo and Tarengge
and about one meter for 30% of the Tarengge-Malili section. The existing
road.is from 5-6 meters wide, including shoulders, and surfacing
consists of cobblestones in rough condition with driving time by
jeep between Palopo and Wotu (127 kms.) more than five hours. The
section between Tarengge and Malili is unsurfaced earth road except
for the last six kilometers and is impassable even by jeep during
wet weather. Of the 104 existing bridges 77 will need replacement and
two new steel truss bridges will replace canoe ferries presently
used for river crossings between Tarengge and Malili. All existing
culverts are undersized and in deteriorated condition and will be
replaced with new structures.

Although the Palopo-Malili road is an existing access for land travel
through the potentially surplus food production area of the north Luxu
plain, the effect of improving this route will be to change a barely
accessible area into one which will be accessible to multiple use for
encouraging both social and commercial development. Primarily, the im-
proved route will furnish a backbone or trunk road which will serve as a
route for transporting the agricultural produce of the area to present
food deficit areas and port market areas of Palopo and Malili, Since
there will be no change in alignment of the road, which has been in
existence for more than 35 years, there should be no sudden disruption of
wildlife migration routes or other detrimental effect on wildlife of the
area. There are no new structures planned which would change land use
patters, other than provide improved access for increased cbmmercial and
economic development as discussed under the irrigation phase of the project,
and there would be no changes to navigable waterways, lakes or streams, as
a result to the improved route. Since the old existing alignment is to
be left unchanged there will be no destruction of existing historic,
religious, archeological sites or natural landmarks which should be
preserved. Thus, the principal environmental effects of the improved land
route will be the benefits directly related to social and economic
improvement of the area due to improved access for residents and commercial
transport.
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1. Physical Aspects.

Since construction materials for building the road, i.e., gravels and
sands, abound in plentiful supply in the many riverand stream crossings,
there should be no necessity to create pit areas to mine these materials.
Although some pits will be excavated to obtain select soils for raising
the road to effect better drainage it is not expected that obtaining
such borrow will change drainage patterns or uses of the land in the area.
Provisions are planned to remove borrow from selected locations along the
foothills where only the slopes will be changed and topsoils replaced.

In this relatively remote area the effects of air pollution from dust
and fuel consumption of construction operations will he minimal and the
improved all-weather road surface to be constructed will result in an
environmental benefit from reduced dust pollution as traffic increaseson the new road. The air pollution resulting from Increased fuel con-sumption of newly generated traffic will be more than offset along therural highway by a decrease in dust pollution due to constructinga newasphalt road surface.

2. Socio-Cultural Aspects.

The pptential for strip or squatter encroachment along the road will beenhanced since improved access will generate increased traffic and theinflux of greater consumer demand along the road. This problem isinherent to Indonesia and should be minimized by local governments bydiverting such development to the employment benefits resulting fromagriculture and other commercial development to be realized in a pre-sently labor deficit area.

There will be no dislocation of population due to the need for minorrealignment and widened right-of-way. The slight widening or changes
in rights-of-way along the existing right-of-way will result in somecases where the road needs raising to provide adequate drainage andminor shifting of centerline will be designed to minimize excessive exca-vation or fill work. These minor realignment changes are not expectedto result in appreciable reduction of farm land availability or land usepatterns.

The effect on the existing populace by providing improved access topreviously barely accessible land will result in multi-benefits such asaccess to markets for agricultural produce raised, improved drainagealong the road and improved land values served by the road, better accessto farm service centers as planned for the project, access to schoolsand health clinics to be constructed where such facilities are presently
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inadequate, and closer social ties in general due to the improved commu-
nications and job opportunities which will result from the economic
development of the area.

Public Health Aspects.

Since this road is a rural development road there are no outstanding
requirements for consideration of other than simple traffic control
provisions and safety features such as guard rails around the more
dangerous curves, appropriate conventional signing and marking, and the
design of safe sight distances and curve radii. The location of this
road along low-lying and gently rolling terrain in general minimized
the more dangerous geometrical features. Increased traffic will increase
the potential for carrying human, animal and plant disease vectors which
are discussed in detail under the irrigation section of this paper.

In conclusion, the assessment of environmental impact of the road indicates
the project to be environmentally sound, with benefits in excess of de-
trimental environmental impacts, and no significant uncontrollable
adverse effect. However, the safeguards discussed in the Irrigation section
(approval of plans, quarterly meetings, monitoring and evaluation programs)
will also apply to this section and will serve to furtherguarantee against
adverse environmental effects.

C. The Environmental Impact of the Farm Service Centers

The Farm Service Center concept was
conceived specifically for the Luwu Agricultural Development
Project (1) to provide special agro-education and agro-business
programs for transmigrant and indigenous subsistence farmers
and (2) to encourage more rapid implementation of improved cul-
tural practices, disease-resistant seed varieties, and production
technology which would translate into more rapid economic develop-
ment of the Luwu area. Consequently, it is expected that the
introduction of these facilities to the Project area will sub-
stantially increase the benefits to be derived from all other
components of the agricultural development package.

There is no question that Luwu has significant potential for pro-
duction expansion. However, as this production capability is developed,and increased productivity realized, greater pressure will be placed
upon the existing education, research, and marketing systems. As
farmers in the Luwu area shift from a subsistence to a surplus-
producing, commercial agriculture, the need for improved rural
educational and marketing institutions will he great.

Four Farm Service Centers will be constructed in Kabupaten Luwu
and would be designed to attack the problems illustrated above.
Each Farm Service Center will consist of a Rural Extension Center
and a Farmer Association Complex
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and will serve an extremely beneficial role in
developing the full potential of the Luwu production area. The
Rural Extension Centers will be government facilities serving
farmer education needs, while the Farmer Association Complexes
will be semi-autonomous organizations serving the cooperative
milling, storage, and marketing functions demanded by the de-
veloping Luwu economy. Both units are viewed as innovative for
Indonesia and pilot in nature with potential for emulation in other
locations in Luwa and in other select outer-island areas.

The Farm Service Centers will maintain strong ties with the Uni-
versity of Hasanuddin at he Provincial Capital of Ujung Pandang
(through the Provincial Agriculture Office,, the Bogor Institute
of Agriculture (through the Department of Agriculture), the pro-
vate business sector, and other technical agencies and organiza-
tions that are necessary to enhance and promote the Center's
programs.

The Ministry of Agriculture will provide technical expertise for
the design and layout of the Farm Service Centers. Two architects
have been assigned to the Agency for Agriculture Education,
Training and Extension to perform similar tasks under an IBRD
loan for rehabilitating and constructing 150 Rural Extnnsion
Centers throughout Indonesia. These architects will furnish
designs and layouts for the Farm Service Centers in Luwu while
the Provincial Public Works Department will be responsible for
site plans and modifications. Site selection and preparation,
architectural and engineering plans, designs, and layouts will
be completed during the first six (6) months of LADP operations.
No problems or constraints are anticipated in designing these
Centers.

There are no significant negative environmental effects expected
from building these centers. However, the same safeguards
discussed under Sections A and B will apply to this subproject.

D. Environmental Impact of the Transmigration Program

The purpose of transmigration in
Indonesia is to reduce population pressures in the overcrowded core
islands (Java, Bali, Madura, and Lombok) and to aid in the development
of the outer islands. The recent transmigration experience in Luwu
began in GOI FY 1969/70, at which time 500 families from Java and
Bali were settled into Kecamatan Bone-Bone. During the next four fiscal
years, 3,500 additional families were settled into Kecamatans
Bone-Bone, Mangkutana and Totu. Additionally, in GOI FY 1973/74,
there were 500 "spontaneous" transmigrant families. Therefore,
over the first five-year development plan, Pelita I, a total of 4,500
families transferred to Kabupatan Luwu. During GOI FY 1974/75, 900



more families were settled into Luwu. There has been an extremely low
attrition rate of families returning to their former localities (less
than 27).

Transmigrants sponsored by the government in Luwu, as elsewhere,
are given assistance in the form of basic farming tools, food
and clothing for a period of 1 1/2 years. In addition to this,
the GOI provides the settlers with housing and two hectares of
land, one of which is cleared as described earlier. Some public
infrastructure such as village roads, schools, churches, village
halls and health facilities are also included. The settlers
receive a certificate of land overship within several years of
their arrival upon demonstration of their ability and willingness
to work on the land they have been given.

During Repelita I, three transmigrant villages were established
in the Bone-Bone irrigation subproject area covering some 2100
hectares with 700 settlers' families. Approximately 500 hectares
of land are still available in the lower reaches of the system
for the relocation of 250 families. The remaining lands are
presently occupied by indigenous farmers and settlers transferred
during the Dutch colonial era.

Almost all of the Kalaena project area has been given to the
Directorate General for Transmigration for settlement. Since
the beginning of the recent transmigration program in Luwu
(1969/70) approximately 1400 families have been relocated on
some 4400 hectares. (It should be noted that 4000 hectares of
this land and 1200 families are situated in those sections of the
Kalaena irrigation system which are being proposed for rehabilitation
and extension.) After allowing for indigenous farmers and transmigrants
from the Dutch period, an estimated 3300 additional transmigrant families
will be required to farm the remaining hectarage in the subproject area.

The 3550 families necessary to meet the manpower requirements on
the two irrigation subprojects should be transferred to Kabupatan
Luwu over the next four project years at the rate of 700, 1100,
1400 and 350 families per year. As mentioned earlier in this
paper, the Dutch irrigation design group will assume responsibility
for the layout of all transmigrant settlement within the Luwu
irrigation sector. Thiq will assure efficient land use within
the Bone-Bone and Kalaena irrigation subproject.

Aside from the settlement of the two irrigation systems described
above the Directorate General for Transmigration has an overall
target of 20,000 families for the Kabupaten of Luwu over the
second five-year plan. Settlement areas being considered include
the left bank of the Kalaena River and other future irrigation
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tiystem!; as they develop (as Sabbang and Masamba).

1. Physical Aspects

The negative physical impact on the environment resulting
from moving the 3,500 transmigrant families is expected to be
minimal. The present population in the North Luwu Project area is
about 233,400. The average population density in Luwu is only 12
persons per sq. Km. ThLs compares with 600 in Java and 80 for the
whole province of South Sulawesi.

There are, however, several potential problems facing the trans-
migrants as well as the indigenous rural population already in Luwu.
The extremely poor condition of the physical infrastructure is a
major obstacle to the small farmer in Luwu. Roads and bridges,
where existing, are inadequate and unsafe, thus making the
physical transportation aspects of marketing the farmers' crops
a major problems. The sheer difficulty of getting their goods
to the market often discourages the farmers from expanding their
output or improving its quality.

Small farmers in Luwu also have not had much introduction to or
experience with modern agricultural technology. In the past, the
allocation of agricultural extension workers in Indonesia has
favored the heavily populated, major agricultural production
areas (i.e., the central islands), thereby ignoring the potential
of select outer island areas and the small farmers operating
there at subsistance levels. Existing conditions for increasing
agricultural productivity are clearly unfavorable. For example,
there are very few government agricultural extension workers in
Luwu; less than 10% of the hectares planted to rice utilize
either high yielding varieties or fertilizer; although Tunggro
disease resistant varieties of rice are available they are not
used in most of Luwu's widespread Tunggro infected areas; and ro-
dents destroy a signific4nt percentage of harvested grains al-
though rodent control programs could lessen the damage appreciably.

Another problem facing small producers in Luwu has been the in-
ability to get together with neighboring farmers to establish a
cooperative effort which will provide them with more information
concerning market prices for their produce; improve their bar-
gaining position to obtain a higher price for their products;
assist them in obtaining 'the means of production at a lower
price; and establish processing and storage facilities that will
bring them more cash income for what they sell.

Inadequate water management and the absence of irrigation and
drainage facilities for most areas in Kabupaten Luwu have not
been viewed as the critical constraint to increasing small farmer
income in the past; the reason being that even if properly opera-
ting irrigation systems had existed, the poor conditions on the
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road and bridge transport network, the inaccessability of improved
agricultural technology, and the inadequate marketing institutions
would have discouraged farmers from producing much more than they
could consume. However, with the planned improvements in the
physical transport infrastructure, the introduction of advanced
agricultural technology and the development of marketing institu-
tions, it is expected that the construction and rehabilitation of
irrigation facilities will appreciably increase the real income of
small farmers in Luwu.

2. Social Impact

The principal criteria for selecting transmigrants from Java, Bali,
Madura and Lombok include: farmers or individuals with special skills;
individuals with no connection to the communist party; married couples with
no more than 2 children; heads of household between the ages of 16-45;
family members, in good health, no younger than six months.or older
than 60 years; wives who are no more than three months pregnant;
religious affiliation; good character; and clearances from local
government authorities. These selection criteria are broad enough to allow
a cross-section of the society to transmigrate should they choose to do
so, and emphasize the selection of useful, productive, law-abiding individuals
who will be able to best adjust to the new environment with a minimum of
disruption to the indigeneous population,

The cultural groups migrating from Java, BaliMadura,and Lombok
differ from the predominant groups present in Luwu (i.e., the
Euginese and the Torajanese). In the past this has not created any
problems. The social impact of the transmigration program seems to have
been one of creating integrated multi-ethnic groups rather than
factionalized communities as some have feared. In Luwu transmi-
grants are generally readily accepted by the indigenous people.
The local farmers know that transmigrants bring new seeds and
crop production techniques, as well as the physical infrastructure
programs associated with the national transmigration programs.
The transmigrants find themselves in a strange land and willingly
accept advice from local farmers concerning planting seasons,
cropping patterns, and marketing and employment conditions. A
good example of how well the two groups get along is a trans-
migrant village which has been in Luwu for 10 months. Already
there have been more than 20 marriages between transmigrants and
local people.

No significant negative social impact is therefore expected from
introducing new transmigrants into the project area.

3. Pealth Impact

The major negative environmental effect of the transmigration
program is expected to be in the health area. As discussed under
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the Irrigation section, filariasis and malaria are problems in the
Project area. Moreover, most of the transmigrants will be coming
from areas that are relatively free of malaria and they are
thus especially vulnerable. However, it is expected that the health
measures discussed in the Irrigation section will substantially
alleviate the problem. It has also been noted above that the incidence of
malaria has already been observed to be decreasing in Luwu. The filariasis
problem will be attacked when the consultant mentioned in 2(e) above develops
his recommendations.

Conclusion

In conclusion, this assessment of the environmental impact of the
Luwu Agricultural Development Program indicates that there are no
uncontrollable adverse effects resulting from the Program and that
benefits exceed the detrimental environmental results.
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-1- Typical Road Sections
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Engineering Organization Chart

ORGANIZATION CHART FOR U.S.A.I.D.
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No. NAME & ADDRESS OF HEAD OFFICE N A M E O F PRINCIPAL.S BRN IOFFlEIN FIRM OWNED
SOUTH SULAWESI BY

. LIST OF RECOMENDED CONTRACTORS
1. PT HUTAMA KARYA 1. Ir. M.Q. Masyhuri President Director Ujung Pandang GovernmentJalan Ki S. Mangunsarkoro 55 2. 1 r. Soeroso Soedjced - Director

Jakarta (Phone 51085) 3. Ir. TJokorda Raka Sukawati - Di rector
2. PT NINDYA KARYA 1. Ir. Sugeng - President Director Ujung Pandang GovernmentJalan Letjen Haryono MT Kav. 22 2. Ir. Sajidi Pringgodarsono - Director

Jakarta (Phone 82817) 3. Ir. Ibnu Darmawan -Director
3. PT M A R J A Y A 1. Teuku Markam - President Director - PrivateJalan Kejayaan 1/19

Jakarta (Phone 271491)
4. PT DELTA SARANA 1. Ir. L. Dharmosetlc - President Director - PrivateJalan Suryo 15, Kebayoran Baru 2. Ir. R.A. -Jenie - Director

.Jakarta (Phone 75785)

11. _LIST OF RECOMENDED CONSULTANTS
1. PT INDA KARYA 1. Ir. Abdullah Angoedi - President Director - GovernmentJalan Ir. H. Juanda 63

Bandung (Phone 3657)
2. PT B I E C 1. I r. Pudji Rahardjo - President Director - PrivateJalan Ir. H. Juanda 77 Bandung
3. PT SANGKURIANG 1. 1r. Piek Tejayadi - Manager - PrivateJI.Ir.H. Juanda 90 Bandung
4. PT I N D E C t. fr. Bondan Paripurna - Manager - PrivateJI. Tampomas 19 Ban-dung
5. PT CIPTA STRADA 1. Ir. Januar Hakim - Private

JI. Solo 3 Jakarta 2. 1 r. Thomas Rachman - Director



L U W U ROAD BETTE RMENT P R O J E C T (SOUTH SULAWESI) Annex..
LIST OF TENTATIVE EQUIPMENT REQUIREMENT OF 100 KM UNIT LENGTH AND

EQUIPMENT OWNED BY THE CONTRACTORS page 2

No. EQUIPMENT Capacit Power PT HUTAMA KARYA PT NINDIA KARYA PT MARJAYA , PT DELTA SARANA
DESCRIPTION HP Description I QTY Description I QTY Description i QTY Description QTY

I Ii

1. Bulldozer - 140 2 Bulldozer 90- 11 Bulldozer 1 8 Komatzu D8OA-12 4 Bulldozer 45 HP, 1
Cato-6C 125 HP

2. Motorgrader 125 1 Grd.100 HP 4 Grader 1 Grader GD37/6H# 2 Grader 6 Wheil I 2
Catl20G 125 HP 30 HP

3. Wheel Loader 1,25 143 80 2 Loader 10 Loader 5 GM Tere;Model I I Wheel Loader 1 3
Cat 920 72-31 0,6 M3

4a. Stone crushing 40-50 t/ Tell- 1 Stone crusher 6 Stone crusher i1

plant (portb.) h smith 10-40 t/h 40 t/h

b. Electric gene 125 KVA 1 Diesel Gen set, 30 Generating set, 21
_I Ng unIt 5-95 KVA

5. Roller steel 8-12 t Koeh- I Roller three 7 Road roller 25 - Three-wheelsteel -
wi"eel tandem ring wheel 8-10 t - 10-12 t '6

- 8-10 t 9
6. Vibratory roller 9-20 t 1 Vibratory 8 Vibrating ro 10 Vibratory 2

smoothdrum roller 1-3 t ler. wheel tandem 2

7. Self propelled I
vibratorydrum
compactor with
Interchangeable }
smooth & tam-
__In" footdrums I

-- -. --- --- -- - - -- - - -----
8. Dumptruck diesel 5 t 140 15 Dumptruck 4 t 16 Dumptruck 130 Isuzu D'truck 1 60 Rear dumptruck I 40

12 t
Isuzu assmb.ind.60

9. Watertanktruck 4000- 140 1 Watertank moun-
(with spraybar) 50001 ted on Isuzu 2

tr~uck
10. Pickup truck 1,5 t 4
11. Mobile crane 8 t 1 Mobilecrane 121t 1 Crane 7
12. Lowbed trai ler

with truck 15 t I Trailer 40 t 1

tacktor - -------- - - -

------ ---I ----



"d 3
P.T. HUTAMA KARYA P.T. NINDYA KARYA P.T. MARJAYA P.T. DELTA SARANA

- ---------------------------- -- ------- -- --- ------ -,---.--------- ---------------- -----------

13. Asphalt heat- 12.ooo L 1
ting unit------------------- i-------------1----- -----------

14. Concrete Mixer 300 L Concrete Mixer 145 Concrete Mixer 49
15. Vibrator

(concrete) 150 Kg Vibrator 150 Kgi 11 *Concrete vibra- 14
tor

Additional equipments If necessary will be purchased by the Contractors
The source and origin of equipments are guaranteed to be from eligible-
countries as specified by US AID.
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No. DSCRIPTON Capacity Poer PT HUTAA KARYA PT NINDYA KARYA PT MARJAYA PT DELTA SARANAHP Description QTY Description QTY Description 1QTY Description

-Asphalt Mixing 1 -Excavator 7 -Dumper,thwar- 1 6 -Loader crawler 1PIant 25 T (backhoe + tes orion 23 1 0,9 M3
-Asphalt Finisher 1 dragline) cwt,hydraul1c

40 t/h -Tractor I -Diesel Gen.set 6 truck mounted a
-Pneumatic tire 3 -Tire roller 2 complete with i asphalt distri-

oller 8-13 TI -Asphalt MixIng, 3 control panel i butor 4000 LRPlant 3KVA, 300RPM- I
-Air Compressor: 220 Volt I -81t.sprayer Mo- I

100-200 cfm 19 - vable asphalt
201-300 cfm 18 -Pile driver- I 7 -Arc Wilding i. 2 distributor 500L
376-600 2 -Drilling ma- 2 generator type - 2chine G-350-TH2 with Impact crusher

-Pile driver 11 - c engine Ipt sr
-Prestressed 4 Truck s 3 a 30 t/h
concrete _:welding set -n8 -Crawler 8ractor. 2

-Steelbor cut- a0 -Compressor I 14 GM Terex model -anr
a"-Forkli ft J 10 82-30 ater I-If 6 -Concrete pump, 2 --Weight Batche 6 -nterpump 12 -GM Terex mode 1

-Winch (1000 -1 35 Waterump 12 82-40
1500Kg) k-11T , Concretelift I 15

-Staae 311-Truck 3J-5 T 41 -atIera3&
-Waterpump 250 Waterpas &

(1" -'a") theadolite I 51
-Stamper (50- 57 -Concrete tester 4
150 Kg)

-Jack hammer 245
-Electric wel- 50
ding (200-:400
Amp.) 1-Surveying 105
equipment

--Laboratory 2
test

Jakarta, 18 A p r I I 1975.
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page 5
LIST OF RECOMENDED CONTRACTORS

1. NAMES OF RECOMENDED CONTRACTORS

1. PT HUTAKA KARYA : Government owned
2. PT NINCYA KARYA : Government owned
3. PT MARJAYA : Private owned
4. PT DELTA SARANA : Private owned

2. ADDRESS OF HEAD AND BRANCH OFFICES, KEY PERSONNEL AND PERFORMANCE RECORD
OF PT HJTAMA KARYA

2.1. Address of head and Branch Offices of PT HUTAMA KARYA
- Head Office : JI Ki S. Mangunsarkoro 55, Jakarta

Phone : 51085
- Branch Office

PT Hutama Karya IV : Bali
PT Hutama Karya V : Padang
PT Hutama Karya VI : Surabaya,
PT Hutama Karya XII : Bandung
-PT Hutama Karya XV : Semarang

- Representative Office
PT Hutama Karya XV Manado

2.2. List of key personnel of PT Hutama Karya
- Principals of firm

1. Ir. M.Q. Masyhurl, 44 years - President Qirector /
Branch Manager

2. Ir. Soeroso Soedjoed, 42 years - Director/Branch Manager
3. Ir. Tjokorda Raka Sukawati, 44 - Di rector/Branch Manager ,

- Staff which may be assigned to this project

1. Ir. Soedarmaka, 43 years - Branch Manager PT H.K.V/Padang
Civil Engineer (1964 - 1975)

2. Ir. Surjadi, 42 years - Branch Manager PT H.K.IV/Bali
Civil Engineer (1964 - 1975)

3. Ir. Bachtaruddin Usman,44 years- Representative Manager PT H.K.
Civil Engineer Manado (1961-1975)

4. Ir. M. Wahban Naim, 36 years - Branch Manager PT H.K.XiI/Bandung
Civil Engineer (1964-1975)

5. Ir. Harjadji, 46 years - Branch Manager PT H.K.XV/Semarang

6. Jr. Soegeng Prijadl, 42 years -.Branch Manager PT HK VI/SurabayaCivi I Engineer

2.3. Performance --



Annex I -- 5

page 6

2.3. Performance record for the past of PT Hutama Karya
- Road rehabilitatron in Jambi (Muara Tabo - Muara Bungo, Pulau Tamiang-

Sukarani, Road in Jambi), in South Sulawesi (Suburb of Makasar, Road
Of Sadang), in Irian Jaya (Jayapura - Sentani Road, Angkasa Road, Ha-
madi Road Jayapura), in South East of Sulawesi (Road of Kendari).

- Rehabilitation/construction of bridges in West Sumatra (Batang Sinamar,
Batang Harau), in West Java & Jakarta (Matraman, Kedep, Cisokan, Ci let,
Jatiberang), in Central Java (Sempor, Maribaya, Babakan, Gojo, Tanjung
Kulon, Sungai Dare, Kali Kuto, Kl.uwuk, Kaliboyo), in Kalimantan (Ma -
ngar Besar), in South Sulawesi (Tello), in Bali (Tukad Badung, Gillma-
nuk, Tukad Bubah, Selasih), in Irian Jaya (Kali Apo, Sentani).

- Construction/reconstruction of road (on hand) in Java (Cilincing -
Cakung, Bekasi - Narogong).

3. ADDRESS OF HEAD AND BRANCH- OFFICES, KEY PERSONNEL AND PERFORMANCE RECORD -
OF PT NINDYA KARYA

3.1. Address of Head and Branch Office

- Head Office :Jalan Let Jen Haryono MT Kav 22
Jakarta Timur, Jakarta

Phone : 82817
- Branch Office PT N.K. : Semarang, Jalan Mataram 715

: Surabaya, Jalan Dr Sutomo 23
: Ujung Pandang, JI La Madukellang 28

3.2. List of Key Personnel of PT Nindya Karya

- Principals of Firm

. 1. Ir. Soegeng, 44 years - President birector
2. Ir. Sajidi Pringgodarsono,43 y.- Director
3. Ir. Ibnu Darmawan, 40 years - Director

- Branch Manager.

1. Ir. Jasin Pramono, 42 years - Branch Manager Semarang
Civil Enginee'r ( 9 years experience )

2. Ir. Hartono, 39 years - Branch Manager Surabaya
Civil Engineer ( 9 years experience )

3. ir. Sunarjanto, 37 years - Branch Manager Ujung Pandang
Civil Engineer ( 9 years

3.3. Performance record for the past of Pt Nindya Karya

- Rehabilitation of road in Central Java (Semarang -Lasem-East Java Border,
Semarang-Demak, Candiroto-Wonoboyo, urban road in Semarang/Pati, Demak -
Godong), in Aceh (excavation of.main drainage irrigation Krueng Jree,
inspection'road), In East Java (Babad-Tuban), in Ba.li (Penelokpn-Kadisan),
in Irian Jaya (Kwawi Road).

- Rehabilitation --------
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- Rehabilitation/construction of bridges in Central Java (Sungkalan'/

Purwokerto, Tiatar/Magelang, Serayu, Cindaga), in East Java (Tengah

and Wates/Madura, Plalangan, Borna), in Aceh (Kr. Tunpanah, Alue Bu-

kit, Sibreh), in North Sumatra(Sei Halaban, Set Air Hitam, Aek Parsa

risen), in South Sulawesi (Waru/Bone), in West Kalimantan (Set Singo
ret, Untan), in North Java(Clwaringin, Tirwu, Sewo, Clanung, Air Ling

glh, Air Ubaran), in Irian Jaya.

4. ADDRESS OF HEAD AND BRANCH OFFICES KEY PERSONNEL AND PERFORMANCE RECORD

OF PT MARJAYA

4.1. Address of Head & Branch Offices

- Head Office Jalan Kejayaan 1/19
Jaliarta (Phone 271481)

- Branch Office Jalan Merdeka 19
Banda Aceh,'Aceh

4.2. List of key personnel PT Marjaya

- Principals of firm
1. Teuku Markam , Presiden Director

2.. Mrs.' Ratna Kartika , Director I

3. Mohammad Hanafiah , Director Li.

- Staff which may be assigned to the project.:

1. Frank Meyer , Civil & structural Engineer (Germany)
2. Chew Khek Han Alec , Civil & structural - Mice (UK)
3. Ho Eng Hean Bobby , Civil-rice (UK), Mies, rasce (USA)
4. Max Moore , Eledtrical Engineer (USA)

5. Aw Soon Sing James , Mechanical-Mies

6. Chew Chee Sun , Architect & Town Planner

4.3. Performance record for the past of PT Marjaya (constructed by PT Karkarpg

previous name of PT Marjaya)

- Construction of urban road with a total length of 30 KM in Pakanbaru

(Riau, 1958 - 1965)

- Construction of city Pakanbaru & Tanjung Pinang (Riau, 2958-1965).

5. ADDRESS OF HEAD & BRANCH OFFICES, KEY PERSONNEL AND PERFORMANCE RECORD
OF PT DELTA SARANA

5.1. Address of head & Branch Offices

-Head Office Jalan Suryo 15, Kebayoran Baru Jakarta

Phone 75785

- Branch Office -

5.2. List--------
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5.2. List of key personnel of PT DELTA SARANA

- Principals of firm

1. Ir.L. Dharmosetyo 50 years - President Director/
Managing Director

2. Ir. R.A. Jennie 35 years - Director/Project Manager.

- Staff which may be assigned to the project

1. Ir. R.A. Jennie 35 years - Project Manager

2. Ir. Hendra Winanto 29 years - Field Engineer

3. Ir. Enggono Goenadibrata 29 " - Project Manager

4. Ir.Eman Adi Wibowo 36 years - Project Manager

5.3. Performance record for the past of PT Delta Sarana :

- Road rehabilitation in South Sumatra (Prov.Road 144 KM, earth -

moving/side drainage (embankment), in Bengkulu (Prov. Road 20 KM)

- Rehabilitation of existing bridges in South Sumatra (38 nos).



CONSTRUCTION COST C'TTMATni

LINK : PALOPO-MASAM1A
(SECTION 1)

LENGTH: 63 KM

UNIT TOTALNO. ITEM OF WORKS UNIT VOLUME PRICE P2
RPS

1. Clearing

a. scattered plantation m2 452,900 40 18,110,00K
b. rubber plantation m2 3,745 50
c. swampy m2 19,110 155
d. jungle m2 309,785 82.5 25,Y;7,0

2. Grubbing m2 262,500 55
3. Excavation

a. clay m3 28,500 427 12,1
b. rocky m3 4,925 565 2,7H2
c. side ditch m3 125,000 300 37,50,,n
d. subgrade improvement m2 135,000 750 123,750

4. Embankment m3 408,200 1,445 Sfl,84ion

5. Subbase m3 94,500 2,310 21n,21,0(t)
6. Base m3 63,000 3,925 247, 275.,000
7. Asphalt painting m2 194,670 385 74,947, sO
8. Penetration with 5 cm

thickness on bridge's
deck m3 75 13,250 993,750

9. Culverts m' 1,512 35,000 52,920,000
10. R.O.W. poles m' 254 3,500 889,000
11. KM stones 64 5,500 352,000
12. Traffic device 250 3,000 750,000
13. Timber bridges m' 128.5 702,000 90,207,koo
14. Steel girder with

deck timber bridges m' 138 900,000 124,200,000
15. Strusses bridges m' 104 g,000,000 208,000,000

1,846,140,825

Say Rp. 1,846,140,000

(ONE BILLION EIGHT HUNDRED FORTY SIX MILLIMON ONE HUNDRED FORTY
THOUSAND RUPIAHS)



CMNITPUCTTON CO:;T I, T I MAPT

LINK MAPAMhA-WITU
( 'ETION 2)

LENGTH :64 KM

UNIT TOTAL
NO. ITEM OF WORKS UNIT VOLUME PRICE RPS

RPS

1. Clearing

a. siattered plantation m2 471,800 40 18, a,
b. rubber plantation m2 4,025 50 2O 2.
c. swampy m2 22,840 155 3,,Y7,i,
d. jungle m? 322,315 82.5 2f, '0,

2. Grubbing m2 266,700 55 14,661,ThO

3, Excavation

a. clay m3 36,200 1427
b. rocky m3 5,077 560 5, s ,
c. side ditch m3 127,000 300 38,0o() ,O(

4. Subgrade Improvement m2 215,000 750 1i1,?50,o00

5. Embankment m3 529,300 1,445 764,838,50

6. Subbase m3 96,000 2,310 271,76o,00(

7. Base m3 64,000 3,925 25L,?00,0e0

8. Asphalt painting m2 197,760 385 76,137,G00

9. Penetration with 5 cm
thickness on bridge's
deck m3 91 13,250 1,205,71

10. Culverts m' 1,536 35,000 53,760,000

ll. R.O.W. poles m' 256 3,500 896,000

12. KM stones 64 5,500 352,000

13. Traffic device 250 3,000 750,000

14. Timber bridge m' 138 702,000 96,876,000

15. Steel girder with
deck timber bridges m' 176 900,000 158,400,000

16. Strusses Bridges m' 196 2,000,000 392,000,0J0

2,299,732,45:

Say Rp. 2,299,732,s.;

(TWO BILLION TWO HUNDRED NINETY NINE MILLION SEVEN HUNDRED
THIRTY TWO THOUSAND FIVE HUNDRED RUPIAHS)



CONSTRUCTION COST ESTIMATTON

LINK WOTU-TARENGCF-MAL[LT
(SECTION 3 & 4)

LENGTH :49 KM

UNIT TOTAIL
NO. ITEM OF WORKS UNIT VOLUME PRICE RPS

RPS

1. Clearing

a. scattered plantation M2 490,000 40 10,00,000
b. rubber plantation m2 2,730 50 11),
c. swampy m2 176,000 155 272,R00,0Cf
d. jungle m2 156,000 82.5 128,700,0'q

2. Grubbing :m2 170,000 55 93,500,0m,

3. Excavation

a. Clay m2 23,332 427 9,962,7-
b. rocky m2 34,998 565 19,773,/,
c. side ditch m3 98,000 300 29,1400,000

4. Subgrade Improvement m2 385,000 750 288,750,(0

5. Embankment m3 478,300 1,4145 691,143,'0k

6. Subbase m3 73,500 2,310 169,781,00n)

7. Base m3 49,000 3,925 192,521,000

8. Asphalt painting m2 151,410 385 58,292,A(

9. Penetration with 5 cm
thickness on bridge's
deck m3 82 13,250 1,086,500

10. Culverts m' 1,176 35,000 41,160,000

11. R.O.W. poles m' 198 3,500

12. KM stones 50 5,500 275,C0(

13. Traffic device 210 3,000 630,000

14. Steel girder with
deck timber bridges m' 61 900,000 54,900,000

15. Timber bridges m' 120 702,000 84,240,000

16. Strusses bridges m' 256 2,000,000 512,000,000

2,223,849,981

Say Rp. 2,223,850,000

(TWO BILLION TWO HUNDRED TWENTY THREE MILLION EIGHT HUNDRED
FIFTY THOUSAND RUPIAHS)
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ANNUAL LQUTP:ENT DEPRECIATION COSTS - PALOPO-MALILI ROAD

12 3 4 5
ro. Unit Price Total Cost Total Cost Cost of

Sci tion Capaity/H.P. 'Units CIF US$ CIF US$ x 1,845 Arnua. -e reoiation

Tractor-Dozer 120 H.P. 6 58,000 348,000 642,060 257,081
Trrctor Dozer 150 H.P. 4 70,000 260,000 516,600 206,5 6
Crawler Excavator 3/4 C.Y. 2 76,000 152,000 280,440 112,2 3
,'.neel Loader 1 1/2 C.Y. 6 40,000 240,000 442,800 177,297
Crawler Loader 1 1/2 C.Y. 4 45,000 180,000 332,100 132,973
'otor rader 115 H.P. 4 58,Oc 232,000 428,040 171,387

Dump Truck 8 Ton 50 13,500 675,000 1,245,375 498,618
Vibratory Compact. 114 Ton 4 40,000 160,000 295,200 118,195
Tande. Boller 10 Ton 4 35,000 140,000 258,300 103,123
3-'neel Roller 8-12 Ton 4 27,000 108,000 199,260 79,763
Flatbed Truck 5 Ton 4 10,000 4o,ooo 73,800 29,549
Carrgo Truck 5 Ton 10 10,000 100,000 184,500 73,874
Pickup Truck 1 1/2 Ton 8 5,000 40,000 .3,800 29,550
Service Truck 2 1/2 Ton 4 13,500 54,00 99,630 39,892
Water Truck 1000 Gal. 4 10,000 40,000 73,800 29,550
Mobile Crane 8-12 Ton 4 60,000 240,000 442,800 177,298
Truck Trailer 35 Ton 2 48,000 96,000 177,120 70,919
CrushinF Plant 40 T/H 2 100,000 200,000 369,000 147,748
Generator 125 KW. 2 20,000 4o,ooo 73,800 29,549
Generator 50 KW. 4 12,000 48,000 88,560 35,459
. phalt Distr. 1000 Gal. 2 25,000 50,000 92,250 36,937
Azphalt Heater 6000 Gal. 2 20,000 140,000 73,800 29,5E9

cW' Drill 350 Lb. 4 12,000 48,000 83,560 35,,59
Air Compressor 500 CFM 6 15,000 90,000 166,050
Jack Drill 2 3/8 " 20 1,500 30,000 55,350 22,162
Ful Tank Trucks 1000 Gal. 2 18,000 36,000 66,420 26,594
Concrete Mixer 500 Lt. 6 13,000 66,000 121,770 4,756

-re~ate Spreader -- 2 7,500 15,000 27,675Pile Driver 7500 Ft./Lb. 4 21,000 84,coo 154,980 62,0514
hter Pump 2"-3" 12 2,000 24 ,000 44,280 17 ,70
-;dI'o g . -- 2 20,000 40,000 73,800

-.- m _2 50000 100 000 3184 500 8 _ _

TOTALS in US$ 954 4 ' 6,-0 2, i

n t-1:c reoct siy shown in zc.:Ia> 2A of the pro cot )a-ror the owning cost s (dCopreci--
C d utci on the saae basis used in the 3ina r ccst analys presntatio nd o this



Annex 1-8

Financial Analysis of Palopo-14alili Road

and Bridge Betterment Project (Rp. billion)

(A) Year 1975 Direct Construction Costs 6.370

(B) Equipment Owning Costs (Annex 1-7) 3.605
(C) Construction Costs Less Equip. Own. Costs 2.765
(D) Engineering (10% x 4.975) /1 0.498
(E) Contingenciep (15% x 4.975) T/ 0.746

(F) Sub total for Escalation 4.009

(G) Escalation (20-10-10% for 3yrs) /2 1.296
(H) Mobilization (7% x 4.975) /1 0.348
(I) Overhead & Profit (20% x (F+G+H)) 1.131
(J) Total Costs Less (B) in rp. billions 6.784 ($16,347,000i

(K) Total Project Costs (B+J) in rp.billion 10.389 ($25,034,000)

Review of the Bina Marga cost analysis shows that the owning cost for

equipment purchased by Indonesian contractors must bear the high

government import tax and customs handling charges of 84.5% added

to the CIF Jakarta equipment prices. This factor in combination

with relatively lower rates of work production compared with inter-

nationally competitive industry results in higher unit prices for

contract work where the equipment owning costs becomes the dominant

factor of the higher cost charged by Indonesian contractors.

In order to eliminate both the problem for equipment source-origin

and high government handling charges for the purpose of AID financing,

the estimated equipment owning costs are deducted from construction

costs as shown in the cost summary below. Engineering and contingency

costs are applied to construction costs less the 84.5% government

tax and customs charges on imported equipment. See Annex 1-7

for a representative equipment list and equipment owning costs.

Ll (A) less GOI tax & handling charges for imported equipment

/2 Years 1976-77 and 78



Annex I - 9

ROAD CONSTRUCTION CONTRACT IMPLEMENTATION SCHEDULE

Plans Completed Segments 1, 2-& 3

Section Malili - Bonebone . . . . . . . . . . . . . . . July 1, 1975

Contract Awarded

Section Malili - Bonebone . . . .. .... . . . . . Sept. 1, 1975

Plans Completed Segments 1, 2 & 3

Section Palopo - Bonebone . . . . . . . . . . . . . . Oct. 1, 1975

Contract Awarded

Section Palopo - Bonebone . . . . . . . . . . . . . . . Dec. 1, 1975

Contract completed segments 1,2 & 3

Section Malili - Bonebone . . . . . . . . . . . . . . . Sept. 1, 1978

Contract completed segments 1, 2 & 3

Section Palopo - Bonebone . . . . . . . . . . . . . . . Dec. 1, 1978



PROPOSED CONSTRUCTION SCHEDULE

KEY:

= CONTRACTOR A : MALILI TO BCNF-BCNE, 78 KILCMETERS

= CONTRACTOR B : PALOPO TO BGNE-BGNE, 98 KILOMETERS

1975 1976 1977 29
NO. JOB DESCRIPTION

III IV I II III IV I II III IV I :I :-i

1. MOBILIZATION

2. EARTH WORK

3. CRUSHING STONE

4. CRUSHED STONE
SUBBASE & BASE -------------- ---------------

5. PENETRATION MACADAM

6. DRAINAGE

7. TIMBER PRESERVATION

PROCESS

8. BRIDGES

9. MISCELLANEOUS - ---

____tI 
I --

c)

0

(D~
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Annex J-

Climatic Data for Kabupaten Luwu

The Luwu area has a warm, humid tropical climate. The only
climatic weather station is located at Soroako northeast of Maili
at an elevation of about 400 m. The records for August 1972 -
July 1973 were made available from the Meteorological Services and
are shown on page 3 of this Annex. Although the Bone-Bone and
Kalaena areas are near sea, level, some 90 kilometers to the west,
the Soroako data appears to be representative for the region. The
average latitute and longitude for the two subprojects is 20304S
and 1200 40'E. Rainfall and solar radiation are probably the most
variable climatic factors.

The average annual temperature is 25.60C. Monthly variations
have a total range of 2.20C starting from a minimum of 24 40C. The
average diurnal variation' is 9.50C varying 20.90C to 30.4 C. ;he ab-
solute minimum temperature was 17.OOC and the maximum was 36.7 C.
Single day variations can reach 170C but 129C is more normal.

Barometric presapres and relative humidity were only measured at
8:00 a.m. L.S.T. The average monthly barometric pressure was 740 mm
Hg and the average relative humidity was 90.4 percent. The range of
8:00 a.m. relative humidities was small varying from 84.3 to 95.6
percent. Midday R.H. values would be considerably less averaging
around 60 - 70 percent.

The average total monthly wind run was 1707 km or about 56 km/day
ranging from 35.3 km/day in June to 73 km/day in October. The wind
values vary somewhat from one month to the next but were higher during
the period August - February than for the remaining five months.

Rainfall at Soroako averaged 2797 mm as published by the Mvteoro-
gical Service. Rainfall in the mountains can average more than the
4200 mm average recorded at Pendolo. The upper watershed of the Kalaena
river heads on 3016 m high Mount Balease. All area rivers maintain
relatively high base flows throughout the year. The rainfall date from
Bone-Bone is dcomprime& of 16 years of records obtained during the period
1939 to 1960, as reported by the Meteorological Service, in 1972. by the
Department of Agriculture, Ujung Pandang. The Station is located adjacent
to the Kecamatan office.



Bone-Bone rainfal (mm) record sumary is as follows:

Month Jan Feb Mar Ap Ma Jun Jul V.it Oct Nov Dec

Ave 197 230 240 264 420 287 305 203 207 141 139 180

Min 126 141 104 156 148 149 101 84 54 65 66 108

Max 286 431 538 377 685 399 672 411 412 215 241 309

Average Annual Rainfal 2813 mm

Maximum monthly Rainfall * 685 m, during May

Minimum monthly Rainfall 54 mm, during September

Attachment: Climatologic Data - Soroako
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LUWU HYDROLOGY

Hydrologic records for the Bone-Bone river are almost nil. Records

at Bandung kept between 1938-1940 show a recorded low flow of 0.67 m3!

sec. and a high of 85 m3/sec. Discussions with local people and

observations in the Bone-Bone area indicate low flows of about 6 m3!

sec. might be expected. Judgment of experts employed to examine

the projects is that normal Bone-Bone supply is expected to exceed

the demands.

Attachment: Minimum Flows - Luwu Area Rivers
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THE INI2RNATIONAL RICE RESEARCH INS1ITUTE
LTERNATIONAL PROGRAM IN LNDONESIA
JLN. DR. RATULANGI 47. UJUNG PANDANG

C SULAWESI SELATAN. INDONESIA
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a-- - e nard t to
Fo 0 ulture Officer, USA;

Dr C. P. Mamaril alT1~r. Shog-F-i'n
IRRI/IPI and LPPM, respectively

October 30 1974

C EC Status of Soils and Incidence of Pests and.
Diseaoq in Three Kecomotans of Kdbupe LUWV*

Tho following is a brief report on our observalions oIthe status of soils and post and ditsease incidence. 4n threeIoccmatans of Luwu last September 25-29 1974. The toport
is divided into three parts, namely; (15 soil conditions
and plant growth, f2) incidence of pests and diseaset,
and (3) quality of irrigation water. A sot of rocoqnen-dations are given afte' each discussion on the obseto"tionsmade.

- I. SOILS CONDITIONS AND PLANT GROWTH

There were no unsurmountable soil problems prevoiling.n the three areas surveyed. However, the existing minorSoils problems which, if the present soil managementpractices were continued, may led to serious problems intho future.

A. Major SOil grouOS. According to the soil map pro.pared by the 5oil Research Institute, the existing soilsi 6the areas under consideration are classified as follows:
Kanjiro - Gray brown alluvial

Hydromorphic alluvial
*Bone-Bone. Gray brown alluvial

Hydromorphic alluvial
Kaloeno Hydomorphic "a4uvil

Gro rw mvial
LBtwi *ol- Drown yellow podzol
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8. Physical and chemical properties. The discussion

that follows is based on the results of analysis made on
fourteen (14) soil samples collected from 10 sites-and on .
field observations.

All the soils sampled, except one, wore silt loams.
This suggests that considerable leaching could be taking
place unless a-hard pan underlies the surface soils. A -
number of the soils, however, have subsoils courser in tex-
ture than the surface soil. This means that fertilizer
application must be properly placed and timed if successful
crop production were to be attained in the area. Nevortho-
less, these soils, if properly managed and adequately drained
during certain time of the year could be utilized intensively.
A variety of crops including root as well as industrial crops
like tobacco could be grown if the soils were properly drained.

The soils from the Kanjiro and Kalaena areas were mdde-
rately to strongly acidic (pH 5.55-5.00) while those from
the Bohe-Bone area were slightly acidic (pH 6.2). This
suggests that should these soils be drained and grown to
crops other than lowland rice, liming maybe necessary. The
pH of these soils could also be easily changed because their
cation exchange capacities are rather low. Their acidic
condition could in fact be due to the ease by which the base
cations are leached because of their low cation axchange
capaci.ties.-

Although the organic matter content of most of the soils
is relatively high except for two samples, nitrogen still
appears to be deficient. Despite the claim of the farmers
interviewed that as much as 190 kg urea was added, many of
the rice crops observed appeared to be needing more nitrogen.

Available phosphorus was low in some of the soils es-
pecially those nearthe source of the Kalcena system as well
as the brown yellow podzolic soil east of Wotu and the soil
in Desa 5anyu-urip of Bone-Bone,

Almost all the soils have low available as well as ex-
changoablo potassium inspite of the fact that a good portion
of the sand'frgction was, micaceous. Application of potassium
fertilizersoguld therefore yield some benefits.

Oho soil problem that may require a special attention
is iron toxicity., Leaf bronzing on the rice crop at two sites
of Keccmatan Bone-Bone was observed. This situation could
also.exist in the Kalaena area were the soils are strongly
acidic. Unfortunately there was no rice crop growing in the



Kalaona area at the time of visit. The symptoms, i.e.

leaf bronzing, was typical of iron toxicity symptoms espe-

cially on the P3 5 crop. The field whero intense bronzing

was observed, Desa Tulungrejo, the NH4 -acotate soluble

iron was. exceptionally high, 724 ppm. Among the sites

sampled andcnalyzed, iron toxicity could exist in 5 sites

especially if the fields were to remain submerged conti-

nously throughout the year. High organic matter and low

potassium contents in soils,.which is common among the
soils sampled and analyzed, could also aggrevate iron to-

xicity. Under well drained conditions, however, iron to-

xicity will not be as severe. Besides, some upland crops
could have highor tolerance to excess iron in the soil

than rice.

C. Plant Growth. The various crops observed appeared

to be grow~ing normally despite the non application of fer-

tilizers, except when infested with pests and diseases.

In several sites, the rice crop was heavily infested with
Tungro and rats.

There were four sites in Bone-Bone, namely; Desas Lama-

habang, Tulungrejo, Sidomukti, and Banyu-urip where certain

varieties of rice were suffering from certain malady other

than pests and diseases, i.e., physiological disorders. In

the same crops, Helminthosporium was also serious and only
in varieties PB 5 and IR 20. At the latter three sites,
bronzing was quite apparent while in the first site, the

plants had poor tillors, stunted, and somewhat dark green.

It appears that in the first site the crop could be suffering

from the three major nutrient elements, N, P, and K while in

the latter sites, besides these dlements, iron toxicity could

have contributed significantly to the poor state of the crop.

The state of the other crops growing in the areas visited

were likewise fairly good. Some of the crops could be suffering
from deficiency of certain nutrients but were not visually
apparent. In other words some of the crops could be in the

s.tate of hidden hunger signs. Better yields could certainly
be attained if new technobogy, including the necessary inputs,
were to be applied.

D. Recornendations:

1. To provide pr-oper fertilizer recommendations and

other soil management practices, more detailed evaluation of

the major soil types in the area needs to be undertaken. This
should not only include soil testing and greenhouse tests
but also fertilizer and liming trials in selected representative
sites.



2. Some of the prevailing soil problems could be
partially alleviate4 by occasional drainage or by aerating.
the soil. Consequently the construction of drainage systems
should be given careful consideration.. Besides, effective
wator control will enable the farmers in the area to grdw
more variety of crops through out the year.

3. Varieties of crop which are known to be tolerant
to certain adverse soil condition should be strongly re-
commended to the farmers. It is anticipated that in the
future rice varieties suitable for certain adverse conditions
will be developed by IRRI or other organization.

II. PEST AND DISEASE INCIDENCE

The prevailing pests and diseases of crops obsirved
were similar in the different areas visited except in their
degree of intensity. These will be discussed according to
crop.

A. Rice. The most serious problems of the rice crop
in terms of pest and disease are Tungro and rat followed
by Leptocorisa acuta, Xanthomonas orvzae, Corticium sastkii,
Halminthosoorium oryzae, Trveoriza innotata and wild pid.
Other less important pests and diseases found were Hydrdlla,
Nyephula depunctalis, Cnaphalocrosis modinalis and Cercospora.

Observations in the field and light trap collection
indicate that the most abundant vector of Tungro is Neptote-
'ttix virescens (95 %). The other insect vectors also
inelude N.niqropictus (2 %) and Recilla dorsalis (3 %).

B.Soybean. The growth of the soybean crops observed
in different places was fairly satisfactory. The common
pest found includes Nazara viridula, Reptortus linearis,
AIpis Afidenta qradaria, E Ond s ChalcieS.-

C. Peanut. The area planted to peanut'is not very
extensive. Rats are the most important pest that damage the
peanut crop in the area.. Cercoseora was found in the older
plants. Empoasca and, Plbsia were also found but not very
significant.

D. Corn. According to the farmers interviewed the most
important posts that damage their corn crop were the wild
pigs and stray animals like carabao and cows.
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E. Root crops. There was no serious outbreak of insect
pests and disease at the time of the visit. The farmers
claim that the important menace of their root. crops were
rats and wild pigs.

F. Performance of different rice varieties and the
presant rice situation. Since 1971 farmers miserably failed'
to produce reasonable yields.from their rice crop. They
have. attributed this to Tungro and rat infestations. Yield
reduction has been reported to be between 50-100 per cent.
Tho'widely grown rice varieties then were Dewi Tcra, Dewi
Ratih, PS 8, PB 5, and Polita. According to the observations
of LPPM, these varieties are susceptible to Tungro which
-explains the serious outbreak of the disease in the area.

Beginning 1974 dry season the hectarage covered by
Tungro resistant varieties, C4-63 and IR 20, has considerably
increased in Kecamatan Bone-Bone. As a result Tungro infes-

- tation has been greatly reduced compared to the past three
years. There is presently a tendency for some farmers to
go back to PB 8 and Polita after observing the slight Tungro
infestation because they claimed that the yield of C4-63
and IR 20 are not comparable to PB 5 and Polita.

In two desas visited, Katulungan 6nd Sidomukti, the
performance of IR 20 was fairly good and free from Tungro
dospite the presence of numerous green leaf hoppers.
Farmers were using a number of pesticidos namely; Phosvol,
Surocide, Sevin, and Zinc phosphide. On the other hand
there was a site where IR 20 was not performing well and
this could be attributed to over mature seedlings. They
were transplanted when they were over 3 weeks old.

G.' Recommendations.

1. The farmers should be advised or taught how to
apply insecticides properly. Most farmers only apply insec-
ticides when there is an obviously disease and pest outbreak.
For example, applying insecticide when the insect vector
of Tungro has introduced the virus into the plant may not
yield any benefit at all. Often times when the spraying
is not properly timed, the former normally blames the product
as being ineffective. Theoritically the best time to control
Tungro with insecticides is when the vector has not yet in-
troduced the virus into the plants. The insecticide should
be applied 3 days after transplanting, followed with 2-4
times additional applications at an intervals of 15 days
when sprayed or 25 days when applied in the form of granule.
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The following are the insecticides and their rates of

application that may be recommended to the farmers.

Azodrin 60 EC - 1 li./500 li. of water/ha

Sevin 85 SP - 1 kg/500 li. of water/ha

Karphos 50 EC -. 1 li./500 li. of water/ha

Furadan 3 G - 16 kg/ha, everytime it is opplied.

2. There should be a concerted effort to control field
-ats. The farmers should be organized into active and effec-
tive rat control teams. Sustained baiting should be practiced
through -out the year even after the rice crop is harvested.
The blanket control method may also undertaken occassionally
When most of the farmers do not have much work to do in their
Yields. The effective rodenticide being used at present is
Zinc phosphide.

A group of agricultural extension personnel should be
trained in controlling rats effectively and subsequently
supervise the farmers in carrying the necessary rat control
measures.

3. The insect pests that often cause reduction in yield
of soybeans are Nezara viridula and Riotortus J.inearis.
Diazinon 60 EC is found to be less effective in controlling

- -the above pests while Endrin 19.2 EC is quite effectife.
However. Endrin is no longer recommended because of its
adverse residual and side effects. The other insecticides
that can be used are as follows:

Dimecron 100 - 0.5 li./500 li. of water/ha

Azodrin 60 EC - 0.5 "

Sevin 85 SP - 1.0 kg/500 li. of water/ho

Folidol 50 EC - 0.5 li./500 li. of water/ho.

4. Information on the ecology of prevailing insect
.posts. and diseases for the area is rather limited. Ctnse-
,uently, there is a dire need for more research to be
Cndertaken in the aroa. Field demonstration plots sh6uld
also be carried out so that the farmers could witness and
emulate good post and disease control measures.

III. QUALITY OF THE IRRIGATICN WATER

Four water samples wore obtained and none of them con-
taied any element with concentrations that may be harmful
to the crops to be irrigated. All the four sources contain
rather low amounts of potassium which necessitates the ap-
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plication of potassium fertilizers in many of the soils
that will bo irrigated by the systems under consideration.
Several reports indicate that potassium is often not re-
cornended for lowland rice because most irrigation water
usually contain adequate potassium to supply the require-
monts of rice. Based on the water use of 120 cm per crop
of rice, the irrigation water in the area will only supply
4.63 kg K per hoctare. This is rather short of what is
required. Moroover, the soils in these areas are generally
low in available as well as exchangeable potassium as men-
tioned earlier. Thus, the application of potassium ferti-
lizer should be considered.

Cc,: Prof. Dr. A. M. Satari, Director of CRIA
Dr. R. I. Jackson
Ir. E. 0. Momuat
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WATER QUALITY

Water samples were taken from Luwu area rivers by a USAID team during

the week of 23 September 1974. The Soils Research Institute at Bogor

analyzed the water samples. The results indicated a low conductivity

measurement and normal cateon and anion concentrations. The water

would be all classified as excellent for irrigation purposes. A copy

of the laboratory analysis is on Exhibit.
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Annex J-0
TIME CHART DUTCH LUWU TEAM

starting Doin May 1975
No. Team Members 0 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 9 Man months

1 Topographer - - - - - 1I2

2 Team leader 3G- - " " "- - ---- - -30
3 Field Supervisor 24

4 Socio-economist 12

5 Agronomist 3

6 Irrigation agrinom --- 9

7 HydroLogist 6
8 Soil scientist --- - 10

9 Irrigation Engineer 24

10 Designer 1 16
11 Designer 2 .
12 Civil Engineer 6
13 Geologist 11/2
14 Soil Mechonic Ergineer 11/2
15 CostExpert 2
16 Economist 2

17 Short Terms 3

18 Total Monmonth 1 3 5 6 [ 8 8 10 6 7 5 5 5 4 4 2 2 170

Note:
combinated expert ises
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Public Works Office of Province of South Sulawesi

Directive For The Prequalification/Classification

Of Construction Contractors 1974

A. EVALUATION FOR PREQUALIFICATION

Prequalification is divided into two sets of conditions for would be
contractors:

I. GENERAL CONDITIONS

1. The legal form of the company.
Proven by a copy of the act ratified by the drawer; the original
to be shown to the committee during a visit to the contraptor's
office.

2. Business permit.
Proven by a photocopy, the original to be shown to the cownittee
during a visit to the contractor's office.

3. Fiscal document,
Proven by a photocopy of the latest calendar year fiscal #ocument
from the Tax Office; the original to be shown to the committee
during a visit to the contractor's office.

4. Bank reference.
Proven by a photocopy of Government Bank Reference and which is
still valid; the original to be shown to the coxmittee during a
visit to the contractor's office.

5. Letter of non-involvement with G.30 S.
Proven by a photocopy of the letter of non-involvement with
G.30 S. for the Business Executive; the original to be shcqwn to
the committee during a visit to the contractor's office.

II. qQNDITIONS FOR EVALUATION

1 Personnel.
Proof of personnel can be given in the form of: Appointment
Letter, List of Salary/Honorarium, or other documents which
constitute valid proof of the existence of personnel. (See
table I for minimum number of personnel).

Clarifidations
Meaning of:
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- Graduates Civil Engineer, Architects, Mechanical
or Bachelors with 5 years of experience
in their field.

- Bachelors Bachelors or equivalent.

- Technical High School Graduate of technical high school (STM)
with 1 year of experience in their field
or graduate of technical secondary school
(ST) with 5 years of experience in their
field.

- Foremen Those who can read technical drawings,
are able to supervise workmen and know
about the work of a foremen, for instance
an overseer.

- Surveyors Those who can read drawings, are able to
use theodolite and level instruments,
are able to lead a team of surveyors,
possess several years of experience and
produce reliable results.

- Administration/ Those who are able to carry out adminis-
bookkeeping trative work (SMP)/can do bookkeeping well

(SMEP).

2. Equipment.
Information regarding the equipment possessed by the Company which
is still in good condition and can be used for the project, proven
by an inventory list or a proof of ownership/purchase receipt, or
the Right of Use/borrowed or rented. (See table II for the minimum
equipment possessed).

3. Work Reference.
Proven by contracts/delivery documents of finished works etc., on
behalf of the company. (See table III b).

4. Financial.
Proven by the ability to undertake prefinancing at the time the
company accepts work.
What is the limit of the funds available for the work?

Proven by the bank balance (latest) of 1974 from a Government Bank.
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Table I

Mintiliun Conditions for Classification of l-ater Resources Development
Division Contractors:

Personnel.

A B C D

- Graduate Engineer:

- Civil 2 1 -
- Mechanical 1 -

- Bachelor of Engineering:

- Civil 2 1 1
- Mechanical 1 1 -

- Technical High School:

- Irrigation Structures (5 (3 (2
- Building ( ( ( (
- Mechanical 2 1 1

- Faieemen 10 5 3 -

- Surveyor 4 3 2 -

- Adciinistration 6 3 1 -

- Bookkeeper 2 1 1 -
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Table II

Minimum Conditions for Classification of Water Resources Development
Division Contractors:

Instruments/Equipment.

A B C D

- Concrete Mixer 2(3) 1(2) 1 -
- Transit/Theodolite 3(6)/2(4) 2(4)/1(2) 1(2)/l -
- Truck/trailer 4(7) 2(4) 1(2) -
- Concrete Vibrator 2(4) 1 (1) -
- Water Pump (6"/4") 2(4)/2(5) -/2(4) -/1(2) -
- Pile Driver (1) (1) -
- Roller (1) (1) - -
- Dragline/Excavator 1(2) (1) - -
- Bulldozer (2) (1) - -
- Compactor/Stamper 1(2) (1) - -

- Motor Bike 5 3 2 1
- Office Condition Good Enough Moderate Simple
- Warehouse Good Enough Moderate Simple
- Typewriter 3 2 1 1
- Calculator 2 1 1 -
- Drafting Table 3 2 1 -
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Table III a

Minimum Conditions for Classificationodf Water Resources Developmeot
Division Contractors:

Sc9pe of Work.

A B C D

- Dam weir and reser- - Excavation of - Excavation
voir work. secondary canal of small

or small main secondary
canal. canal.

- Special work (main
gate, spillway and - Construction of - Construction
tunnel). irrigation ettuc- of small

tures (medium). irrigation
- Excavation of main structures
canal. - Facility work, and repair.

etc.
- Facility work. - Facility work,

etc.

Table III b

Work Reference

5 years 5 years 1 year Trial categoty.
experience .experience experience
in Class B. in Class C. in trial

category.
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Public Works Office of Province of South Sulawesi
Preuali ficat ion/Classification Committee
Jalan Slamet Riady No. 1 Ubung Pandang

FORM

PREQUALIFICATION/CLASSIFICATION OF CONSTRUCTION CONTRACTORS

GENERAL CONDITIONS

1. Name and legal form of Company: ,

a. Date of formation: .....

b. Act of formation; enclose copy: .......

c. Address/Phone No, of Company:

2. Business field of Company: .... ,

3. Business permit; enclose photocopy:

a. From the Mayor/Bupati:

b. From the Department of Trade:

c. From the Department of Industry:

d. From the Department of Communications:

4. Enclose photocopy of latest calendar year Fiscal document from theTax Office which states that your Company has fulfilled its Fiscal
obligation.

5. Enclose the latest Government Bank reference

6. Letter of non-involvement with G 30 S for the Management; enclose
photocopy o

CONDITIONS FOR EVALUATION

I. Personnel,

1. General Manager/Head of Comp~ny: .
2. Address of Head of Company: .
3. Enclose list of Company's employees: .
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II. Experience; enclose photocopy of SPK/Contract

III. Instruments/equipment possessed; enclose list

IV. Financial.

1. Are you able to make prefinancing available ...........
2. Enclose photocopy of latest bank balance in 1974 .......

Clarification:



ANNEX J-8
Page 1 of 2

COMPARISON OF MINIMI EQUIFqENT REQUIRED OF CIASS A CONTACTOt1
WITH PREQUALIFIED FIw=S AQUIRMT FOOL

Minimum P.T. Hut a P.T. mi
Qualifications Ka *a

Concrete Mixer 2(3) 17 7

Trawsit/Theodolite 3(6)/2(4) 6/1 5
Trupk/trailer 4(7) 11/3(2) 15

Concrete Vibrator 2(4)

Water Pump (6"/4") 2(4)/2(5) 0/32 29

Pile Driver (1)

Roller (1) 2 4

Dragline/Excavator 1(2) 1

Bulldozer (2) 3 4

Compctor/Stamper 1(2) 5 3

MotAr Bike 5 37 9

Offl.,ce Condition Good Good Good

WareLouse Good Good Gpod

Typeriter 3 10 5

Calculator 2 21

Drafting Table 3 4

*P.T. Hutama Karya is a state-o-Maed contracting firm with brapches
throughout Indonesia. The equipnent listed here is only that equipaent
presently in South SulaWsi: It does not, by ay mean;, represeAt
the equipment available to the firm, in its entirety.
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CWPARISON OF MINID1 STAFF RQUIRhD|TS FOR CIASS A
CONTRACTORS WITH PREQUALIFIED FIN4S

Personnel Minimum P.T. Hutama P.T. Bsmi
Qualifications A Karan

Graduate Engineer
Civil 2 7 2
Mechanical 1 2 7

Bachelor of Engineering

Civil 2 1 11
Mechanical 1 1

Technical High School
Irrigation Structures 20 39Building
Mechanical 2 4 5

Foreman 10 13 24

Surveyor 4 3 1

Administration 6 18 8

Bookkeeper 2 6 8
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CONSTRUCTION EQUIPMENT FOR REHABILITATING AND EXTENDING THE BONE-BONE
AND KAIAENA IRRIGATION SYSTEMS DOWN THROUGH THE SECONTARY CANALS

Quantity P.T.Hutama P.T. Bumi
Piece of Equipment Necessary Karya* Karsa

1. Excavator type equipment 4 6 7

2. Dump Truck (5 ton) 20 11 15

3. Bulldozer (D 80 or less) 6 3 4

4. Roller 2 3 5

5. Motorgrader 1 1

6. Well point equipment 2 1

7. Water pump (6" or less) 9 32 29

8. Vibro pile driver 12 -

9. Concrete mixer 5 17 7

10. Workshop equipment 1 set 1 set -

11. Maintenance car 1 2

12. Diesel generator 2 12

13. Oil tanker 1

14. Jeep/Inspection Car 15 17 3

*P. T. Hutama Karya is a state-owned contracting firm with branches throughout
Indonesia. The equipment listed here is only that equipment presently in
South Sulawesi: It does not, by any means, represent the equipment available
to the firm, in its entirety.



LUWU IRRIGATION PROJECT Annex J-10

CONSTRUCTION SCHEDULE

BONE BONE SUB PROJECT 3,200 hectares (Rehablitation and area KALAENA SUB PROJECT 7,560 hectares (Rehobilitate existing head works,

development) develop areas AB,CJ

1st yr. 2nd yr 3rd yr 4th yr 1st yr 2nd yr 3rd yr 4th yr

Expenditures (Rp milliodi) Expenditures (Rp million)

Diversion dam rehabilitation Head works rehabilitation

Primary canal rehabilitation Primary canals rehabilitation

Secondary canals Primary canals new construction

Tertiary urdQuartanary system P Secondary canals: Area A

Drains Area B
Area C

Land clearing Tertiary and Quartanary system: Area A P

P Purchose of equipment for Tertiary Area .

ind Qurtorary Area C

Construction Advisor Drains Area A

Operuci'on and Maintenance Advisor Area B
Area C

Land clearing Area A
Area B
Area C

P Purchase a equipment forTertiary and
Quartonary

Construction Advisor

Operation and Maintenance Advisor
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item Unit Unit cost Diversion Dm Rabab. Priary Canals Rehab. Secondary Canals fehab. & tensina
Quantity Cost qiantity Cost gntity Coot

lp. 1,000 Rp. 1,000 R. 1,000

1. Excavation, canon U3 340 2,200 718 1,000 3,740 21;000 7,140
2. Embankment m3 1415 1,100 1457 28,500 11,82e 135,000 96im
3. masonry m3 14,500 1,470 21315 1,1450 21,M5
4. Masonry Finish U2 520 2,940 1,529 5,000 2,600 23,200 12,064
5. Plastering &2 560 340 190 400 224 4,040 2,262
6. Reinforced Concrete w3 140,000 10 1,400 28 3,920
7. Plain Concrete z3 38,400 500 19,200 10 384
8. Measuring Gates ea 800,000 30 24,000
9. Sodding o2 350 50,000 17,780 23,000 8,050

10. Inspection Road 4,000 7,130 28,520 13,800 55,200
11. Clearing & Grubbing :2 58 20,000 1,160
12. Land Acquisition 112  20 1,500 30 4,500 90 47,500 950
13. Right of Way Marker ca 5,000 4 20 144 720 480 2,400
14. operator's House ea 2,160,000 1 2,160 2 4,320 1 2,160
15. Slide Gate ea 5,000,000 3 15,000
16. Sitice Gate es 2,000,000 4 8,000

Feature sub-total 95,151 171,41

TOTAL DIVERSION DAM & PRIMARY & SECONDARY CANALS 336,611
Tertiary laterals ha 13,800 3,200 44,160
Quaternary laterals ha 9,500 3,200 30,400
Project drains ha 3,600 3,200 11,520
Outlet Drains I 1,000 29,700 29,700
Comunication System is 4 000

Sub-total ,1
Contingencies % 20+ 91,127
Field Cost 547,69
Contradar's profit, over-

head and taxes % 25+ 136,917
Construction Cost 684,
Engineering and Admin. 10% + 068,4,8
Project Cost 753,045
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Prisary UAnal 10 700 a A A AM 3 AM C
item Unit Unit Cost Diversion Weir Quantity coat Inp.1.oo) Scondary Cnalss 500 ana IN

Repir Headworkers uetnt ty oDst 1,TTf cost Rp. 1,0w quantity cost sp. 1,000

1. Excavation, common m3 340 10,000 3,400 1. 113,000 38,420 26,100 8,87
2. Excavation, medium 13 380 48,200 18,316 2. 11,000 4,180 27,000 10,260 27,100 10,12
3. Excavation, rock .3 1,000 3.
4. Embankment 415 24,200 10,043 it. 3,880 1,610 81,000 33,615 2 12,800 54312
5. mbankment 425 5.
6. xasonry m3 17,000 6.

14,500 710 10,730 17 246 1,860 26,970 86. 12,528
20,500

7. Masonry Finish U2 520 IWO 728 7. 35 18 2,820 1,4" 1 801
8. Patering 560 .%6. 3 8 ,01166i~4 0450 252 8. 10 6 770 1.31 400 22
9. Reinforced Concrete m3 140,000 10 1,400 9. 23 3,220 4 560

150,000
10. Plain Concrete .3 38,100 2 77 10. 3 215 1 38
11. Reprop m3 2,300 50 115 U. 50 115 20 46
12. Measuring Gate as 800,000 10 8,000 12. 65 52,ODO 55 44,000 31 24,800
13. Sodding .2 350 13. 45,000 15,750 16,000 5600
14. Inspection Road a 1,000 2,000 8,000 11.. 10,700 42,800 22,900 91,600 8 820 35,280
15. Clearing & Grubbing U2 58 80,000 4,64o 15. 50,000 2,900 357,000 20,706 176,000 10,208
16. Land Acquisition m2 20 80,000 1,600 16. 357,0cc 7,140 176,000 3,520
17. Right of Way Markers eas 5,000 200 1,000 17. .54,600 551 2,770

1. Operator's House as 2,160,000 18. 3 6,480 3 6,180 1 2,160
19. Slide Gate as 5,000,000 1i.
20. Sluice Gate as 4,000,000 6 24,000 20.

Sub total Sub total 110,240 289,138 123,133
19,301 1,740 24,012 3,700 51,060 2,120 29,256

Tertiary laterals ha 13,800 1,740 16,530 3,700 35,150 2,120 20,140
quaternary laterals h 9,15 1,740 6,264 3,700 13,320 2,120 7,632
Project Drains h 3,600 18,000 18,000 47,500 47,500 23,000 23,000Outlet Drains 0 1,000 2,000 4,000 3000
comnication system is Sub total 177,046 499,8y 20 39

Sub total 191,301 35,409 99,966 4.1,168
Contingencies 20. 38,699 22,455 599,798 247,007
Field Cost 231,000 53,113 :149,945 61,1%
Contr, profit, overb &taxes 25V 58,000 2 749,1.-,308,750
Construction Cost '89,000 .957 714,4'
Ena4inearin & Ad4.I . 104 28,90k 4. 2.6'

Total -at



Financial Analysis-of the Rehabilitation and Extension of the Bone-Bone ANNEX J-12
and Kalaeng Irrigation Systems (U.S. Dollars)

Activity Year 1 'ear 2 Y___ ear 3 tear 4 Totals Footnotes
I. Diversion Weir/Primary/Secondary 1. CI Cot Equipment iatedcanals (current costs) I dn g ove

a.Bone-Bon* 483,567 529,912 4 770Annex J-9, nldngor-. one-Dom 8 5 67 5269,9 12 340,757 0 1,354,236 ment taxes and handling charges. Kalsena 854,814 1,679,696 1,412,41 0 3,946,971 estimated at $2,911,000. Sub-d. Uninflated 1,338,381 2,209,608 1,753,218 0 5,301,207 tracting out residual value (10%
equipment ownership costs 682,574 1,126,900 894,141 0 2,703,615 Plying by an appropriate capi-e. Inflated costs less equip- tal recovery factor (.332 (5ment depreciation (.25, .15, .10) 853,000 1,623,000 1,413,000 0 3889,000 years to depreciate with 25%f. Total costs((e)+ equipment amor- interest) x 3 years) leaves
tization costs) 1,512,000 2,710,000 2,276,000 0 6,498,000 equipment depreciation at

(I T i r y/ut erna Sy tem fiste 42 cots. o ot l un( r. e r t -aoy/ Q a t e ) S t $o r

a. Bone-one 0 184,132 184,132 92,066 1,460,330b. Kalau a 0 245,747 521,754 392,923 1,160,424 2. It has been calculated thatc. Subtotals 0 429,879 705,886 484,989 1,620,754 actual canal digging representsd. 2(i) farmer contribution 0 94,573 155,295 106,698 356,566 78% of total tertiary /quaternary(ii) DGEqD share 0 335,306 550,591 378,291 1,264,188 canal construction costs while. Initial Equipment purchase 
shaping of these canals (i.e. the(FE coat) 651,000 0 0 0 - farmer contribution) representsf. DGWRD share less 3/equipment 227. of the total costs.amortization costs (651,000) 234,714 385,414 264,804 884,932g. Inflating DGMR share less (700,978) 337,988 608,954 460,759 1,407,701 3. Annex J-13 gives costequipment amortization costs FE element breakdown of equipment necessaryh. Inflating farmer contribution 0 136,185 245,366 185,655 567,206 to dig tertiary and quaternaryi. Total Costs - Tertiary/ 
canals. Subtracting out residualQuaternary system Development 701,000 474,000 854,000 646,000 2,675,000 value (10% purchase price) and mul-(g + h) (FE element) tiplying by an appropriate capital
recovery factor (.211 (2.5% inte-
rest) x 3 years) leaves equipment
depreciation at $376,743 or 30% of
total uninflated DGWRD costs.
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EUI I I T FOR COfN 2ThUCTION OF TERTIARY/QUATERNARYC,&.
AND KALAENA IRRIGATION SYSTEMS

Type Quantity Unit Cott Totg Cost
(CIF) (U.S. )

P-50 dozer tractor 4 60,500

Shovel, backhoe, 1/2 cuy, diesel 6 4o,000 240ooor

Shovel, backhoe, 3/4 cuy, diesel 1 48,500

3/4 ton pick-up truck 4 3,000 12,000

Totals 542,500

with inflation 6%, with 20% contingency 70),Oo
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OPERATIONS AND MAINTENANCE EQUIPMENT FOR TIlE BONE-BONE ANI tKAlAENA
IRRIGATION SYSTEMS

Type Quantitfy Unit Cost Total Cost
(CIF) (U.S. $)
(U.S. $)

Inspection Car, 155 HP (Jeep) 2 7,100 14,200

Motor Cycle, 125 cc 5 450 2,250

Telephone set 10-100 KM 500 500

Automatic Rain Gauge 4 30 120

Rain Gauge 80 7 560

Truck, 1 ton 2 4000 8000

Grader 155 HP 1 66,300 66,300

Dragline, rubbertire, % cuy 1 62,000 62,000

Tamping Roller 7.5 ton 2 13,500 27,000

Water Pump 4" 5 2,500 12,500
2" 10 1,600 16,000

Workshop 1 25,000 25,000

Hand compactor 4 500 2,000

Totals 236,1;30

with inflation 6%, with 15% contingency 88,200
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LUWU IRRIGATION PROJECT Annex J-1s
ORGANIZATION CHART

DIRECTORATE GENERALof WATER RESOURCE DEVELOPMENT
MINISTRY of PUBLIC WORKS and ELECTRIC POWER

Oirectorate GenerdA of
Water Resource Developrrent

rSu Sosrodrsono.
jAssistant DirectorGeneral
kH.NatqgO!n.

Drectorate of Ptanning Directorte of Rivers Directorate of Directorate of Logistics nstitukp of
and Programming and Swampy armos Irrigation and Procurement Engineering

Ir. Boesono Ir Soedarjoko IrOesmanDjoocdino Ir. Mubagyo RahmatTirtotjondro

. . Assistant Director
Ir. -Sorwoko

Secretariate

Survey- and Construction Operation and Rehabilitation rostruction
Qbsign Maintenance I

rSadeli__ Ir. I Ir Wiyoto Ir Wiyoto r.MNmadlsmril
coted at Bandung

KutchTech.Asst Luwurrigation EAdvisorsfer
inMapping and ~ Project Construction Province Level
_Lnn/Deg Ir.Lteo Land Q & M.

This block shows working relationship of
American Advisors for Construction and O&M
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A TYPICAL SPECIAL PROJECT with SUB PROJECT

CHART III

Project Manager Governor
Chief of Provincial

Public Works and Power
Assist. Project Manager
hief of Water Resources

eveorment Division hef f

Finance St af f

i.S. A c Operation Logistics Survey Dut ch
frndand ristration an Tcnca,

0 intennce Procurement Design Assistance'

FReLd Manger , r, L on;dii -oPield M ngr
ne one -o-r -- Kan

s-ub pro ect subnsructon u

Chiet tff F Chief of Staff

SurVey (mn OPget Survey dmin- 91 gt
LoiIc 0n &t MAK i and dmir, -

_____________________n__on_ D es ign istration is trationFsrtc IE IId 5 I J L

Operation ainteihn o& Store Equipmnt Me lanica Operation M nnn Shop&;tore quipment Mechanica
bipervi upscIervisar Isr O perctutor c re erv Sup r sor Supervisor Operator Structure



F A R M S E R V I C CF. 1

RURAL EXTENSION CENTER A ATION Cp

BUILDINGS BUILDINGS
(1 ha) (I ha)

FIELD TRIAL AREA FARM SERVICE LAND
(4 ha) (14 ha)

Staff Staff

Thirty (30) Extension Service Four (4) Association employees
employees plus farm and mill laborers

OPERATION & BUDGET OQERATIOQi & UGET

Department of Agriculture Farm Association with
Extension Service assistance fromi the

Extension Service
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FARM SERVICE CENTER COST DATE (current costs)

I. Rural Extension Centers (four units)

A. Capital Costs Rp. 144,600,000

B. Operational Equipment Rp. 62,400,000

C. Special Emphasis Capital Costs Rp. 8,800,000

D. Special Emphasis Equipment Costs Rp. 9,150,000

E. Training for 120 technicians and
extension agents (30 per center,
training for 2 months at Rp 104,000/mo) Rp. 24,960,000

Sub Total Rp. 249,910,000

II. Farm Association Complex (four units)

A. Capital Costs Rp. 192,012,000

B. Operational Equipment Rp. 89,960,000

Sub Total Rp. 281,972,000

Total Costs for Farm Service Centers Rp. 531,882,000



i. Rxnral Extension Ceniter

A. Capital Costs

Buildings

1. Meeting Room 80 M2 x Rp. 25,000/142 Rp. 2,000,000

2. Offices/Classrooms 100 M2 x Rp. 40,000/m2 Rp. 4,ooo,ooo

3. Warehouse/Garage 60 M2 x Rp. 25,000/Y2 ..Rp. 1,500,000

4. Library/Reading Room 20 M2 x Rp. 40,000/1M2 Rp. 800,000

5. Bath/Toilet Room 20 M2 x Rp. 40,000/M2 Rp. 800,000

6. Guest House 50 M2 x Rp. 40,000/M2 Rp. 2,000,000

7. Manager House 50 M2 x Rp. 40,000/M2 Rp. 2,000,000

8. Quaters for staff 120 142 x Rp. 40,000/42 Rp. 4,800,000

9. Workshop 20 M2 x Rp. 40,000/M2 Rp. 800,000

10. Farm Equipment Shed 30 M2 x Rp. 25,000/M2 Rp. 750,000

11. Dining/Kitchen 50 M2 x Rp. 40,000/M2 Rp. 2,000,000

12. Dormitory 80 M2 x Rp. 40,000/M2 fp. 3,200,000

Sub Total Rp. 24,650,000

Grounds

1. Land Treatment 5 ha x Rp. 6 0,000/ha Rp. 300,000

2. Drainage/Irrigational Canals Rp. 200,000

3. Power, Water and Sewarage Rp. 5,000,000

4. Fence 2000 M x Rp. 500/M Rp. 1,000,000

5. Driveway/Paved Areas 1000 M2 x Rp. 4,000/M2 Rp. 4,000,000

6. Landscaping 2500 M2 x Rp. 200/M2 lp. 500,000

Sub Total Rp. 11,500,000
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Grounds (cont'd)

Buildings sub total Rp. 24,650,000

Grounds sub total Rp. 11,500000

Total RP. 36,150,000

Four REC - 4 x Rp. 36,150,000 = Rp. 144,600,000

B. Operational Equipment

1. Office Equipment RP. 500,000
(adequate for staff of 3)

2. Shop Equipment/Tools Rp. 1,000,000
(carpentry, machine and mechanic tools)

3. Kitchen/Dining Room Equipment Rp. 1,500,000
(stove, frig, sinks, tables/benches for 40)

4. Farm Equipment/Tools Rp. 1,800,000
(small tractor plus cultivator tools etc)

5. Transportati.on Equipment Rp- 5,000,000
(3 motorcycles and 1 jeep)

6. Guest House Furnishings Rp. 500,000(4 bedrooms and lounge)
7. Meeting Room Furnishings Rp. 200,000

(chairs for 40 plus lecturers)
8. Office/Classroom Furnishing Rp. 1,000,000

(2 classroom for 30 and 6 offices)
9. Library Furnishing and Books R 1,000,000

(500 technical books and chairs/tables for 123
10. Manager House Furnishings Rp. 500,000

(3 bedroom house)
11. Staff Quater Furnishings Rp. 1,200,000

(10 bedrooms)
12.- Dormitory Furnishings Rp. 1,1400,000

(bunks for 30 trainees)

Sub Total Rp. 15,600,000

Equipment for four REC - 4 x Rp. 15,600,000 Rp. 62,400,000



C. Special 4Mphasi. Facilities - Caita Costs

Fishery ProgrM, (Batusitanduk)

1. Main and Secondary Rp. E9v,00O

2. Water box and Gates Rp. 500,000

3. Holding, Breeding and Siltation Pond Rp. 400,000

4. Fish Hatching Building 50 M2 x Rp. 25,000 Rp. 1,250,000

Sub Total Rp. 2,800,000

Animal Husbandry (Mangkutana)

1. Breeding Stock

6 cattle (breeding stock) Rp. 250,000

6 sheep/swine (breeding stock) Rpi 60,000

2. Fence 800 M x Rp. 500/X Rp. 400,000

3. Barn 70 M2 x Rp. 25,000/M2 Rp. 1,710,000

4. Grass Land Seeding 2 ha x Rp. 150,000/h& Rp. 300,000

Sub Total Rp. 2,740,000
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Estate Crops (Padang appa)

1. Nursery 0.5 hectares x Rp. 80,000/ha Rp. 40j666

2. Nursery Building 50 M2 x Rp. 25,000/M2 Ap. 1,2504000

3. Estate Crop Plantings 1.5 ha j Rp. 220,000 O 3O

Sub Total Rp. 1 620;000

Food Crops (Bone-Bone)

1. Seed Production 0.5 ha x Rp. 80,000/ha Ap. 40,000

2. Seed Building 50 M2 k Rp. 25,000/M2 A. 1,250,000

3. Food Crop Plantings 1.5 ha x Rp. 220;000/M &.-,3 30.00

Sub Total Rp. 1,620,000

Special Emphasis Capitai Cost

Fishery Program Sub Total Rp. 2,800,0o

e ronal Husbandry "p. 2.160,00

Estate Crops " " Rp. 1,62000

Food Crops ,"400

Sub Total Rp 800 0O

D. Special Emphasis Facilitation - Operatinal Eui nt

1. Fishery Program

1. Equipment/Tools
(small mwrer, hand toolsi fishing

equipment) Rp. 400,000

2. Fish Transport Equipment Hp. 350,0O(tanks wAerators, oxygen bottles etc)

3. Fishery Laboratory Equipment Rp. 4o000
(glassware, tanks, dissecting kit etc)

Sub Total Rp. 1,150,000
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Animal Husbandry

1. Equipment/Tools
(small hand tools, hand tools, suders) Rp. 400,000

2. Iivestock Transportation Equipment
(trailer w/sideboards, water tanks etc.) Rp. 400,000

3. Livestock/Veterinarian Equipment
(clippers, inoluclation kits, etc.) Rp. 40,000

Sub Total Rp. 1,200,000

Estate Crops

1. Equipment/Tools
(small tractor plus cultivation tools) Rp. 2,000,000

2. Nursery Equipment
(pots, thermometer, benches, water cans) Rp. 400,000

3. Fertilizer/Crop Equipment
(sprayers, seeders, fertilizer spreaders) Rp. 1,000,000

Sub Total Rp. 3,400,000

Food Crops

1. Equipment/Tools
(small tractor plus cultivation tools etc.) Rp. 2,000,000

2. Propagation Equipment
(hand tools, seed; testing equipment,
thermometer etc.) Rp. 400,000

3. Fertilizer/Crop Equipment
(sprayers, seeders, fertilizer spreaders) Rp. 3,000,000

Sub Total Rp. 3,4 00,000
Total D Rp. 9,150,000
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CAPITAL COSTS - FARM ASSOCIATION QOMPLCE

I. Rice Milling Unit

Specifications: Self-contained rice milling unit with 750

tons storage caoacity; 1.0 to 1.5 tons gabah/hour 
milling

capacity; 3/4 ton/hour drying capacity; thresher included,

steel bins; all construction, design, and engineering costs

included; 260 operational days, 2300 tons/year milled rice

capacity.

Total Cost: Rp. 34,619,000 per unit

II. Storage Units

Specifications: Flat type warehouse storage; all costs

included; 1500 tons rice storage; 30 tons seed storage/processing;

470 tons fertilizer and inputs storage equivalent.

Rp. 6692/ton equivalent cost.

Total cost: Rp. 13,384,000 per unit

iii4 Supporting Equipment & Facilities

Grounds:

(1.) Land treatment @ Rp.60,000/ha 
Rp. 840,000

(2.) Drainage & irrigation canals 6oo,00o

(3.) Fencing 3500 m @ Rp. 500 1,750,000

(4.) Driveway & roads 750 m2 @ Rp. 400 3,000,000

(5.) Power, water, sewerage

Sub total Rp. 10,190,00

Buildings:

(1.) Meeting room 40 m2 @ Rp. 25,000 Rp. 1,000,000

(2.) Office 20 m2 @ Rp. 40,000 800,000

(3.) Managers house 50 m2 @ Rp. 40,000 2,000,000

(4.) Drying floor 125 m2 @ Rp. 4000

Sub total Rp. 4,300,000
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Equipment:

(1.) Power tiller accesories Rp. 740,000
(2.) Trailer for power tiller 130,000
(3.) Petal thresher 50,000
(4.) Seed cleaner 70,000
(5.) Scales (seed house) 300,000
(6.) Centrifugal pump 4" - 10" 200,000
(7.) Arm tools 100,000
(8.) Hand sprayer 30,000
(9.) Scales at mill 300,000

(10.) Moisture tester 100,000
(11.) Empty bags 200,000
(12.) Furniture 300,000
(13.) Typewriters (2) 200,000
(14.) Calculator/adding machine 100,000

Sub Total Rp. 2,800,0OO

Miscellaneous:

(1.) Truck Rp. 4,000,000
(2.) Motorcycle 400,000
(3.) Other 800,000

Sub Total Rp. 5,200,000

Total Cost: Rp. 22,490,000

IV. Summary Costs (4 Association Complexes)

(.) Capital cost (I,II) Rp.192,012,000
(2.) Equipment/Oper. facilities (III) 89,960,000

Total Capital Costs Rp.281,972,000
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Rural Extension Center Staff

Position Number University Graduate S.P.M.A. Graduate

Manager -

Extension Specialists 4 4*
(education programs

Extension Agents 15 15
(BIMAS & vill. assoc.)

Rice Specialists 5 5*
(seed improvement and
disease prevention)

Special Emphasis Specialists 5 5*
(fishery, animal husbandry,
estate and food crops)

Totals 30 1 29

* = Senior

Training Program Schedule

Position No. Project Manage- Irrig. Rice Rice Mill Fish,Est. Tot.
ment (months) Rice Manage- Storage Crops Mos.

ment (months) Transporta- Animal Train-
tion Science ing

Food
Crops

Manager () 1 1 2 - 4

Extension Spe-
cialists (4) 1 1 2 - 16

Extension Agents (15) 1 - - 15

Rice Specialists (5) 1 1 2 - 20

Special Emphasis (5) - - 4 20
Specialists

Totals 30 75
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ANNUAL REVENUES - FARM ASSOCIATION COMPLEXES

I. ice illing

Assumptions: Specified capacities will process equivalent
saleable production from 2850 ha (app. 50% of total production) and
service farmers in a 6 km2 area; 3562 tons gabah, 2300 tons rille4
ripe; 260 operational days per year.

Rp. 90.0/kilo retail price rice
less 4.5 equivalent gabah sale price

15.5
less 2.0 estimated retail margins

13.5
less _3.1 estimated handling taxes

9.8
less 7.0 estimated shipping/marketing costs

RP. 2.8 estimo.ted gross margin

Theefre: 2300 tons milled rice equivalent processed and marketed
by the association, at Rp.2.8 per kilo gross margin, generates Rp.
6,440,000 maximum annually.

Pp. 6,440,ooo

II, Improved Seed Multiplication

Ass-upionAS: 5 ha of improved seed - with 2 plantiners
per year at gabah equivalent market prices; 40,000 kilo production
per year.

Pp. 2,980,)O0o

III. Bran Sales

Assumptions: 3562 tons of gabah milled; 8% bran yield per ton
of gabah milled; Rp. 8 per kilo bran market price.

Rp. 2,080,000

IV. SuPplemental Production

Assum2tions: 9 ha. equivalentsof gabah from comnercial/demonstration
acreage in the association complex; one rice crop per year sold at gabah
equivalent market prices; no income from special emphasis production.

Pp. 3,352,500



Annex K-4

-2-

V. Total Estimated Revenues

(1.) Rice milling Pp. 6,44o,ooo

(2.) Seed Multiplication 2,980,000

(3.) Bran Sales 2,080,000

(4.) Supplemental Crops 3,352,500

Ep. ,4 t852,500

4 Association Complexes Rp.59,41o,00
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ESTIMATED RETURN OV INVESTMENT -
FAM ASSOCIATION COMPLEXES

I. Pay-back without interest and operational costs
(4 complexes):

(1.) Total capital costs Rp. 281,972,000

(2.) Oross revenues 59,41o,oo0

(3.) Pay-back (years) 4.75

II. Pay-back with interest and operational costs
included (4 complexes):

(1.) Total capital costs Fp. 81,972,0C0

(2.) Interest costs 67,669,000

(3.) Net revenues (gross revenue
less 4th year equivalent
operational costs) 53,910,000

(4.) Pay-back (years) 6.49

lII. Pay-back with interest, operational costs, and
ezcalation included (4 complexes):

(1.) Total capital costs Rp. 384,070 ,(77

(2.) Interest costs 92,176,962

(3.). Net revenues (gross revenue
less 4th equivalent
operational costs) 53,910,000

(4.,) Pay-back (years) 8.63
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ESTIMATED COSTS AND RETURNS OF T17E FARMER

ASSOCIATION COMLEXES OVER FOUR YEAR
IMPLEMENTATION PERIOD /

Net Cumulative

2/ Costs (Rp00) Returns Surlu Deficit)

Year 11-2 Capital 31 Interest 4/ Operational 5/ (RpOOO)

Year 1 Rp.94,000 Rp.33,837 Rp.3,300 (Rp.71,727) (Rp.71,727)

Year 2 94,000 22,557 4,100 ( 61,?47) ( 132,974)

Year 3 93,972 11,278 5,250 ( 51,090 ( 18 1,064)

Year 4 - - 5,500 53,910 ( 130,154)

Year 5 - - 5,500 53,910 ( 76,244)

Year 6 - - 5,500 53,910 ( 22,334)

Year 7- 5,500 53,910 31,576
etc.

1/ Based upon unadjusted costs.

I/ Implementation period to 2 years possible before full scale operation is realized.

3/ One-third of Rp. 281,972,000 capital requirement.

T4/ Calculated at 3 years and 12% annual interest on declining balance.

/ Repair and maintenance costs; exclusive of labor.
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(PAR) (FAR) (our *arae 01 FY 75/76,76177, 77/78, 78/79)
Rural Extension Center Farm Association Center Training Direct Procurement Operational Expenses

Fiscal

s Activity Cost - p Activity Cost - Rp Activity Cot - Rp Activity Cost - Rp Activity Cost - Rp
(000) (000) VOW5 (Ow0)AM

75/76 --- 45,078 ----- --- 16,962 --- 2,420 --- 20,250
(Total for 75/76) - Rp. 8.4,710,000

76/77 --- 134,676 90,398 --- 12,646 --- 62,910 --- 71,100
(Total for 76/77) - Rp.371,730,000

77/7 --- 66,512 --- 199,498 --- 45,990 --- 81,900
(total for 77/78) - Rp.393,900,000

78/79 --- --- --- 109,723 --- r--- --- 13,122 - 90,000
(Total for 78/79) - Rp.212,845,00

(Tot for four year program - R.1,063 ,185,000

TOTALS 2"4, 66 399,619 -29,608 124,442 263,250

AID Contribution 123,133 199,809 29,608 124,442 '263,250

GO! share 113133 199,810 0 0 0
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MFAR) (FAR) (1st Year - 001 FT 75176 (GO!)Rural Extension Center Fari Association Center Training Direct Procurement Operational hxpenses

Activity Cost -p Activity Cost - Rp Activity Cost - Rp Activity Cost - Rp Activity Cost - Rp
1. Buildings .1/ 32,538 --- --- --- --- ---

(Bone-Bone)

2. Grounds 
--- --- 'ower-Supply 2 2,400(one-one) 

(Bone-Bone)
-- --- In-Country 4 16,962 .

Training I

4- -Operation 20,250
(Wages)

&
O&M

Subtotals 45,078 --- - --- 16,962 -- 2,420 20,250
Total - Rp.84,710,000

/ escalation estimates to be 20%, contingency 10%
2j escalatAn estimated at 6% , contingency 10%
2L escalation estimated at 25% contingency 10%
4/ contingency 10%
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(FAR) (FAR) Yd ear - GOI FY 76/7 (GO!)
Rural Extension Center Farm Associition Center Train Lrm Direct Procurement OPerational Expenses
Activity Cost - Rp Activity Cost -- Ip Activity Cost - Rp Activity Cost - Rp Activity Cost - Rp

(000 (000 (000 (000) (000)
1. Buildings I/ 71,485--- --- --

(Mangkutana &
Batusitanduk) 2

2. Grounds (@ 27,550 --- Pver Supply 5,320
above Ietation) Mangkutana &

Batusitanduk
3. --- -- --- in-country 12,646 -----. -

Training
--- --- Operation 71,100

- , (Wages &

5. Operational Equi 25,230 - --- Operational 39,102 -- ---
ment for 3 REC9 Equipment fo

V 3 RECa
6. Special Emphasis 10,411 --- --- --- --- ---

Capital Costs fo
3 Mes

7. --- --- .-- --- --- Special Em 7,648
phasis Op
Equipapent tor
3 RECs 1

8. --- --- Buildings/Grounds 18,111 --- ---SUPgly 2,660 --- ---
(Bone-Bone) 1/ (Bone-Bone)

9. -- --- Rice Mill/Storage 69,604 --- .- --- ---
(Bone-Bone) I ze

10. -- -- Operational Equip- 2,683 -- -- Operational 8,180
ment (Bone-Bone) Equipment

(Bone-Bone)Subtotals 134,676 -- 90,398 --- 12,646 62,910 - 71,100
Total Rp.371,730,000

escalation estimated at 10%, contingency 10%
y escalation estimated at 6%, contingency 10%
3/ escalation estimated at 157., contingency 10%
4/ escalation 20%, contingency 107
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(FAR) (FAR) Qrd Year - GOI FY 77/78) (GOl)
Rural Extension Ceiter Farm Association Center Trainine Direct Procurement Operational Expenses
Activity Cost - Rp Activity JCoat - Rp Activity Cost - Rp Activity cost -,Rp Activity Cost - Rp

(000) (000) (000) (000R (000)
1. Buildings I/ 39,440 --- --- --- ---- --- -..

(Padangappa) 2
2. Grounds (@ above 15,200 --- --- Power Supply 2,920 --- ---

location) 3/
3. --- --- ------ --- --- --- Operation 81,900

i(Wages &
05)

4. Operational Equip- 9,280 --- --- --- --- Operational V 14,308 -- -
ment for IREC Equipment for
(above) IREC

5. Special Emphasis 11 2,592 --- --- --- --- ----- --
capital cost for
IREC (above) 2/

6. --- --- --- --- --- --- Special Empha- 4,964
sis Up. Equip-

,1_/ ment for IREC
7. --- --- Building/Groups 39,968 --- --- Power Supply 2/ 5,840

for 2 FACs l/ for 2 FACs
8. ---- --- Rice Mill/Storage 153,610 --- --- --- ---

for 2 FACs I/
9. --- --- Operational Equip- 5,920 --- --- Operational 9 17,958 ---

ment for 2 FACs Equipment for
2 FACs

Subtotals 66,512 --- 199,498 -- --- --- 45,990 --- 81,900

Total - Rp.393,900,000

I/escalation projected as 10%, contingency 10%
Vescalation projected as '6%, contingency 10%
3/escalation projected as 157., contingency 10%
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FARM SERVICE CENTER ACTIVITY AND COST SCHEDULE

(FAR) 
Ta R) GOI FY Dp79) (GOI E

Rural Extension Center Farm Association Center Training D operational Expenses

Activity Cost - Rp Activity Cos - Rp Activity Cost - Rp Activity Cost - Rp Activity Cost - Rp

(000) (000) (000) (000) (000)

(000 --- --- 3/
--- Operation 90,000

1 ---~ -- -- -(Wages &

1/ O&M)

21,982 -- Power Supply 3,220

2 -- --- Building/Grounds 21,982 -for FAC
2I for 1 FAC

1/ --- --- ---

3 Rice Mill/Storage 84,485 -

for 1 FAC /

4. ---- -.. Operational Equip- 3,256 --- operational 9,902
ment for 1 FAC Equipment for

1 FAC

Subtotal --- --- 109,723 --- --- 13,122 --- 90,000

Total - Rp.212,845,000

j/ escalation projected at 10%, contingency 10%

2/ escalation projected at 6%, contingency 107.

3/ escalation projected at 10%, contingency 
10%
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MANAGEMENT and CONTROL of FARM SERVICE CENTER
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ORGANIZATION CHART CHART If
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TYPICAL ORGANIZATION *CHART CHARTIII
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M AGRIO UML 3SPROJECT

internal Rate of Economic Retun Calculation

C 2 S TB!UFT
YEAR

Irrigation Trunk Farm Training Prom Net
Road Service & Tech. Evaluation Transmi- Project ctmbination Benefits

Center Asst. gration Authority of Invest.

1 1385 7,522 180 149 50 327 18Q i,9,7932 2,887 5,322 681 168 15 327 100 0 -9,5003 2,706 3,991 643 77 15 327 100 66 -7,7934 882 -494 306 0 20 327 40 1,667 5865 64 212 110 0 0 0 40 3,497 3,0716 64 212 110 0 0 0 0 4,967 4,5817 64 212 110 0 0 0 0 7,241 6,8558 64 212 110 0 0 0 0 9,961 8,9399 64 212 110 0 0 0 0 11,600 11,21210 64 212 110 0 0 0 0 12,084 11,69811 64 212 110 0 0 0 0 12,084 11,69812 64 212 110 0 0 0 0 12,084 11,69813 64 8480 0 0 0 0 12,084 11,06214 64 212 110 0 0 0 0 12,084 1,69815 64 212 110 0 0 0 0 12,084 11,69816 64 212 -10 0 0 0 0 12,084 2,69817 64 212 110 0 0 0 0 12,084 !,69818 o 848 110 0 0 0 0 12,084 IO3219 64 212 110 0 0 0 0 12,084 11,698
20 64 212 110 0 0 0 0 12,084

IRR = 19
1/ Dissagregated benefits are shown in Annexes L-2, L-3, and I-.

?/ Salvage value of equipment.



ANNEX L-2

BONE-BONE IRRIGATION SUBPROJECT (3,200 ha.)

Internal Rate of Return (BR) Calculation

Year Capital Recurrent Incremental Net Value Net
Costs Costs Production Production Benefits
($1,000) ($1,000) MT ($1,000) ($1,000)

1 510 0 0 0 -510
2 766 5 0 0 771
3 577 13 0 0 -590
4 131 18 616 136 - 13
5 0 19 1,300 267 248
6 0 19 2,708 562 543
7 0 19 5,644 1,170 1,151
8 0 19 7,942 1,597 1,578
9 0 19 8,446 1,664 1,645
10 0 19 8,446 1,664 1,645
11 0 19 846 1,664 1,645
12 0 19 8,446 1,664 1,645
13 0 19 8,446 1,664 1,645
14 0 19 8,446 1,664 1,645
15 0 19 8;46 1,664 1,645
16 0 19 8,446 1,664 1,645
17 0 19 8,446 1,664 1,64518 0 19 8,446 1,664 1,645
19 0 19 8,446 1,664 1,645
20 0 19 8,446 1,664 1,645

Internal Rate of Return = 31%

/ Total capital cost = $1,984,000

O 0&M cost estimated at $6/ha/yr
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KAIAENA IRRIGATION SUBPROJECT (7,760 ha.)

Internal Rate of Return (IRR) Calculation

Year Capital Recurrent Incremental Net Value Ijet
Costs Costs Production Production Benefits
($1,000) ($1,000) MT ($1,000) ($1,000)

1 875 0 0 0 - 875
2 2,108 8 0 0 - 2,116
3 2,220 25 300 66 - 2,179
4 692 41 1,893 407 - 326
5 0 45 3,444 702 657
6 0 45 4,324 864 819
7 0 45 7,466 1,539 1,494
8 0 45 15,670 3,252 3,207
9 0 45 22,576 4,548 4,503
10 0 45 24,136 4,756 4,711
11 0 45 24,136 4,756 4,711
12 0 45 24,136 4,756 ,711
13 0 45 24,136 4,756 4,711
14 0 45 24,136 4,756 4,711
15 0 45 24,136 4,756 4,711
16 0 45 24,136 4,756 4,711
17 0 45 24,136 4,756 4,711
18 0 45 .-24 136 4,756 4,711
19 0 45 24,136 4,756 4,711
20 0 45 24,136 4,756 4,711

Internal Rate of Return = 28%

i/ Total capital cost = $5,895,000

2/ 0&1 cos'L estimated at $6/ha/yr
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PAUIFG-MALILI TRUNK ROAD

Capital Recurrent Net Value Net
Year Coats Costs Production Benefeits

($i,000)

1 7,522 0 0 - 7,2
2 5,322 0 0 - 5,322
3 3,991' 0 0 -3,991
4 - 706 212 1,134 3,8190
5 0 212 2,528 2,326
6 0 212 3,541 3,329
7 0 212 4,532 4,390
8 0 8 5,112 4,64
9 0 212 5,388 5,176

10 0 212 5,664 5,452
11 0 212 5,664 5,'52
12 0 212 5,664 5,452
13 0 848 5,664 4,816
14 0 212 5,664 5,452
15 0 212 5,664 5, 452
16 0 212 5,664 5,452
17 0 212 5,664 5,452
18 0 W, 5*664 4,816
19 0 212 5,664 5,452
20 0 212 5,664 5,452

Internal Rate of Return = 17%

I/ 1,225/bA/yr maintenance coat. Bridge maintenaaoe costs are awzuwe
to reoccur every five years.

2/ The benefits to a trunk road onlyproject Vould be as follows:

3/ Tbtal capital cost = $16,835,00

Se lvage value of equipaient.
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Between 1974 - 1985

Increase Net Value
in Production Production
Area Increase Increase

Source. of Benefits

Ha MT $1,000

Traditional rice 4,000 6,000 1,320

Shift of traditional
to Bimas rice 2,000 1,800 240

Corn 6,000 6,000 525

Root Crops 1,200 6,000 283

Pulse Crops 3,000 3,000 600

Cash Crops -- 1,200

Fisheries - -- 160

Forestry -- - 94

Industry -- 1,250

a/ Assumes 20% increase in net value of production. A large pro-
portion of increase is dertved from coconut and coffee planta-
tions already in existance'but only partially harvested, due
to transportation/marketing costs; and from expected increases
in the area of tobacco and rubber cultivation.

b/ Assumes 25% increase fishery production during 10 year period.

c/ Assumes 10% increase in net value of forestry production. Larve
proportion of increase will come from Luwu's rattan and resins
which now suffer a comparative disadvantage due to high trans-
portation costs of these high volume, low value commodities.

d/ Assumes 10k increase in net value of industrial production over
10 year period.
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An Analysis of the Palopo-Masamba, Masamba-Wotu,
and Wotu-Malili Road Segments

A detailed economic analysis was also made of this subproject by
dividing the Palopo-Malili trunk road into three links, calculating
costs and assessing development benefits only. The economy of the entire
north Luwu plain is characterized by self-sufficient agriculture with
rural people living at subsistence levels. The outputs and beneficiaries
of the road are scattered along the entire length of the road. A brief
description of each link's expected generated production, surpluses
and trade flows follows:

A. Link 1: Palopo-Masamba. This link services the largest population
of all three links and will be the route for traffic generated from the
other link's areas of influence. One farm service center specializing
in rice and fisheries will border this seament. The orincipal benefitsof this road link will be increased food and commercial crop and fisheries
production. Most of the surplus will be moved by truck through Palopo
to various locations within the province. The current and forecasted
(1983) Average Daily Traffic (ADT) counts are 200 and 575 respectively.
The internal rate of economic return (IRR) is 18%.

B. Link 2: Masamba-Wotu. This link's area of influence includes several
transmigration villages a farm service center specializing in food crops
and one irrigation system (Bone-Bone), although the economic analysis
of the road excludes any benefits to flow from construction of the
irrigation subproject. Large increases in the production and surplus
of food crops, as well as forestry products and some commercial crops
are expected. Some surplus will leave the area via the very small, but
well located port of Wotu: However only very small boats can traverse
an existing sand bar at the river's mouth and this only at high tide. Most
of the area's surplus will be trucked to either Palopo's superior port
for inter-island shipment or to Malili's food deficit area. Current
and forecasted ADT's are 20 and 435. Both the Palopo-Masamba and Wotu-Malili
links' ADT include a significant amount of traffic generated by this
link's area of influence. The internal rate of economic return is 17%.

C. Link 3: Wotu-Malili. A farm service center specializing in animal
husbandry and the Kalaena irrigation system are within the area of influence
of this road link. Malili on the eastern end of the road, will become
an increasingly food deficit area as its non-agricultural population
increases rapidly. The principal benefits of the road will be derived
from increases in food production near the western end of the road,
commercial crops, livestock, forestry and light industry. A significant
increase in the commercial trade of general merchandise, consumer items
and passenger traffic are also expected. Much of the surplus will move
to either Palopo or to Malili by truck. The ADT is expected to grow
from a negligible amount to 245 in 1983 as reliable lower cost transport
provides access to markets. The IRR is calculated at 18%.
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FOOD CROP PRODUCTION

North Luvu Plain

19 7 4 19 8 5
Production Total Value Demand Production Total Value DemandHa 3/ K? ($1,000 K? 2! K? ($1,000) MT

Rice
- Traditional 7,000 20,000 4,345 18,600 21,000 31,000 6,930 38,900- BIMAS 1,500 3,600 675 19,500 46,000 8,775

C o r n 7,600 6,846 800 5,300 14,500 14,450 1,520 9,800
Cassava 3,900 19,500 920 17,000 6,650 33,200 1,570 31,580
Soybeans 3,700 2,900 775 1,600 7,860 7,100 1,650 3,000
Peanuts 760 840 85 550 1,450 1,600 163 1,000

31,100 7,600 70,900 20,608
No. Farm Families 37,900 60,960

Avg. Family Farm 206 340
Income

No. man-days of labor 131 200per farm

1/ Production on milled rice basis
J/ Includes some rainfed rice
./ Hectares harvested per year
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Farmer's Production Costs and Return, and Net Value Production to Economy, Per Hectcre;Per Season; for Various Crops; and for Average Farm, per annum 1/, 1973

C R O P

Irrigated Rice Average FarmCorn Cassava Soybeans Peanuts Traditional BI1AS in project area
(per year)

A. Production Costs
1. Costs other than labor 1,500 2,000 13,100 19,400 27,800 52,900 14,570. labor costs 15,000 24,500 18,750 20,000 45,000 59,300 26,440

B. Total Production Costs 16,500 26,500 31,850 39,400 72,800 112,200 41,oo
C. Yield (Mt/ha) .9 5.0 .8 1.1 1.5 2.4
D. Price (Rp/kg). 50 20 125 60 110 100 .
E. Gross Value of Production/ 45,000 100,000 100,000 66,000 165,000 240,000 100,070

ha

F. Farmer's Net Income (E - B) 28,500 75,500 68,180 26,600 92,200 127,800 59,060
G. Net Value Production to

Economy (F+A.2) 43,500 98,ooo 86,930 46,600 137,200 187,100 85,500 (.206
H. Average ha per farm per year 0.2 O.1 0.1 .02 0.35 0.05 0.32
I. Production Period (months) 4 9 4 3 5
J. Total Value of Production 10,800 10,900 21,730 15,000 22,870 37, 420per crop month (G+I)

ototal annual producLion divided by nw..ber of farmers. In reality there are two types of "typica" fars;-,hose emphasizing rice and those eiiz-hasizing dryland food crops.
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Additional Agricultural Production Employment
Opportunities to be Generated by Luwu
Agricultural Development Project

Existing Farms New Area
Uland Crops Irrigated Rice

Additional work days per ha 85 380

Incremental area cropped (1,000) 15 19,2

Total additional iwork 4ays 275 7296

Work days per year, per worker 250 250

Additional work opportunities 100 29,184
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The Long-Term Potential of Kabupaten Luwu

The long-term potentia4 for the agricultural development of Luwu
is substantial. In terms of land use alone, the land utilized forrice cultivation can increase more than five-fold from 18,500 hectares
to 97,600 hectares; the land being utilized for production of non-
rice food crops can increase more than six-fold from 12,600 hectares to78,700 hectares; and land allocated for other crops can increase ten-fold from 3,300 hectares to 34,600 hectares. Furthermore, as statedearlier, the level of crop production technology currently being practicedin Luwu is quite low. As more modern practices are introduced into thearea, as additional families move to the Kabupaten, as access is provided
to agricultural input markets, and as agricultural credit programs areexpanded, the production increase will be substantial. In terms of ricealone, Luwu has the potential for producing 330,000 MT of milled riceannually, which represents over 25% of the tonnage Indonesia currentlyimports yearly.

The package of investments in the Luwu Agricultural Development Projectalone are not sufficient to realize the long-term potential for Luwubut are necessary first-phase activities which will lay the groundwork
for future investments designed to realize this long-term developmentpotential. For example, the betterment of the main trunk road throughthe north Luwu plain is considered the basic transportation investmentfor Luwu. Future projects in the transportation system may includesuch activities as feeder road construction, village road betterment,
and harbour improvement: It should be noted that none of these futureactivities would be possible without the present investment in the Palopo-
Malili main road. Regarding the cultivation of rice, the rehabilitation
and extension of the Bone-Bone and Kalaena irrigation systems andestablishment of four farm service centers(FSCs) are the most immediateinvestments to realize the rice production potential of Luwu. Future
irrigation system efforts will follow the Dutch irrigation design program.The development of non-rice food crop potentials will also develop overtime especially with the operation of the FSCs. It is anticipated thatthe results of the Luwu Microeconomic Survey, scheduled for completion inAugust or September 1975, will identify second stage investments in thisfield.
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Luwu Agricultural Development Project Disbursement Schedule
(in thousands of U.S. dollars)

Activity FY 1976 FY 1977 FY 1978 FY 1979 Totals

1. Betterment Palopo-Malili
Road
a. Purchase Steel 1,500 - - - 1,500
b. Local Cost Construction 7,060 9,414 7,060 - 23,534
c. Totals 8,560 9,414 7,060 - 25,034
d. AID Contribution 3,520 2,700 2,023 - 8;243

2. Luwu Irrigation Program
a. Rehab/Extension Thru

Secondary Canals 1,512 2,710 2,276 0 .6,498
b. Tertiary/Quaternary Canal

1.Equipment 701 - - - 701
2.Local cost construction - 474 854 646 1,974

c. Construction Advisor 65 68 72 - 205
d. Land Clearing 51 451 571 631 1,704
e. Operations and Maintenance

1. Advisor - - 72 75 147
2. Equipment 288 - - - 288

f. Totals 2,617 3,703 3,845 1,352 11,517
g. AID Contribution 1,522 1,260 1,390 610 4,782

3. Farm Service Centers
a. Construction 109 542 641 265 1,557
b. Training 41 30 - 71
c. Direct Procurement 6 152 110 32 300
d. Operational Expenses 49 171 197 217 634
e. Totals 205 895 948 514 2,562
f. AID Contribution 102 453 431 163 1,149

4. Transmigration
a. Movement of 3550 families 430 640 850 210 2,130
b. Foreign Advisor 65 68 72 - 205
c. Health Program 40 35 25 ,100
d. Total 535 743 947 -210 2,435
e. AID Contribution 93 91 85 269

5. Project Organization
a. Capital/Operating Costs 180 181 11 181 723
b. Foreign Advisory Services 65 136 144 - 345
c. Training 80 42 - 122
d. Evaluation 40 35 35 40 150
e. Total 365 394 360 221 1,340
f. AID Contribution 173 189 155 40 557

6. Total LADP Costs 12,282 15,149 13,160 2,297 42,888
AID Contribution 5,410 4,693 4,084 813 15,000
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Listing of Luwu Studies

The following is a partial listing of information about the
Luwu area:

(1) A 1969-70 series of reports written by Waskita Karya, an
Indonesian consulting firm, contains some of the earlier published
information about Luwu. These broad descriptionsof the north Luwu
plain set out in some detail the potentials for development
as well as suinarizing the investment projects that would be re-
quired to realize that potential.

(2) The Indonesian Directorate of Sea Communications financed an
analysis of alternative port improvement possibilities for the ports
of Palopo, Wotu and Malili. The study, executed by an Indonesian
consultant firm in 1969, contains detailed information about trade
flows.

(3) A Luwu Oil Palm Feasibility Study was carried out by the Bogor
Institute of Agriculture in 1971.

(4) Soil classification and land use maps published by the Indonesian
Soils Research Institute, are available for most Kabupaten Luwu. The
Soils Research Institute, assisted by the UNFAO, is working on other
soils classification and mapping work.

(5) Aerial photography of the eastern portion of Kabupaten Luwu has
been done by the International Nickel Company.

(6) USAID has obtained ERTS imagery of the project area.

(7) In late 1974 an agricultural team including several IRRI scientists
studied and reported plant disease and insect problems in the proposed
irrigation areas and collected soil and river water sqmples for labora-
tory analysis.

(8) The Luwu Micro-Economic Study being done by the Bogor Institute
of Agriculture and financed by USAID is analyzing alternative uses of
land in various areas of Luwu. This long-term land use study is
nearing completion and will be useful in planning future development
activities in Luwu.
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Listing of Luvu Studies -2-

(9) In 1968 an Indonesian engineering firm developed 1:5000 scale
topographical maps for several of the irigation areas.

(10) The Irrigation Appraisal Evaluation Report, executed by a U.S.
consulting firm in late 1974, evaluates the kanjiro, Bone-Bone and
Kalaena irrigation projects proposed by the G0I/DGWRD.

(11) Bina Marga has prepared two reports concerning road projects
in Sulawesi and Luwu. The Highway Planning Review, 1974, set forth
priorities for the rehabilitation and upgrading of sections of road
in Central, South, and Southeast Sulawesi provinces. The Pal6po-
Masamba-Wotu-Malili Project Evaluation Report (March, 1975) is a
detailed feasibility report on one of those high priority road sec-
tions.

(12) The Proceedings of the Workshop Concerning Area Development in
the Bone-Bone and Mangkutana Districts of Luwu, (July, 1974), includes
a description of the transmigration program and its relationship with
other government agencies in developing specific areas in the north
Luwu plain.

(13) There have been several other project proposals which conta4n
additional information about the ,uwu area. In 1973 the WFP (U.N
World Food Program) proposed a food program to support new transmi-
grants in Luvu. CARE has a proposal for a tat control program.
CUCO (Credit Union Counseling Office) has proposed a motivation and
education program to promaote the development of rural credit doope-
rative.

(14) Finally, there are numerous reports by USAID staff who have
been to Luwu to study specific aspects of development potenti*1 and
problems, and project development.
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1P? 1975- 1976 19Y W76 - 1977 LY 1977- iiIS IPY 1!7& - 1979 flY 1979 -1980 Y 1980-9
ACTlvrry (responsible agency) A - j . Iii ,F 80 19

A. Project Organization

1. Recruitbent and services of advisor
to the LAWp Office (LADP Office)

2, Establishment of LADP Office and
overall government organization
(LADP Office)

3. Operation of LAW OffcLW Office) ~ ~
4. Design of training program fbr L1MW

and local government officials
(lA" Office) IS. Training of LADP and local govern-
menft officials, (LADP Office)----

6. Design of the LAW evaluation
program (tA 0 Office)

7. Execution of LAW evaluation program
(LAW Office)

S. Recruitment and utilization of
short-term consultancies (L4DP Office) - -

B, 'The Falopo-4alili Road

1. Completion of plans for the Bone-
Bone-4alili road link (Bina Marga)

2. Completion of plans for the Palopo-
Bone road link (Bins Marga)

3. Recruitment of engineering supervisior
of construction firs (Bina Narga)

4. Uprading the Bore-Bone-Malili road
link (Bins Marga)

S. Upgrading the Palopo-Bone-Bone rad
link (Bina M rg e) - - - - -
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MRP M-~ATICN SCMElH

IY 197S 1976 IFY 1976 -1977 MF 1977 - 1979 IFY 1978 -1979 1 Fy 19 79 - 19 so 11-1 1980 - 1981

C. The 11M0 Irrigation Program

1. The Bone-Bone irrigation system
a. irrigation construction advisory .. . .

services (MGMR)
b. Dan rehabilitation (DGMR) ------
c. Primary canal rehabilitation(DGNRD)
d. Secondary canal construction..

(DGWRD)
e. Purchase of equipment for tertiary/--.

,= ry canal construction

f. Tertiary/quaternary canal construc--- - - --
tion (DGWRD)

h. Drains (DGWRD)- 
--

h. and clearing on 1300 hectares
(DGT)

2. 'The Kalaena Irrigation System
a. Irrigation construction advisory---- - ---- - ----- - - --

services (DGMRD)
b. Ieadworks rehabilitation (9G30D)- "
c. Primary canal rehabilitation- ---

(DGnR)
d. Primary canal -new constructiou

a. Secondary canals: Area A(DGMR)~~
Area B (DGWRD)--- --

Area C (DGMR)- - - - --

f. Purchase of equipment for tertiary/ 1 - 1
quaternary canals (DGMRD)

g. Tertiary/quaternaryr canal con-
struction: Area A (DMMR) -HA - -

Area B (MMR) .. - - -
A'rea C ODn=D)------
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IPM ATI0N SCIUMML

PY 1975 - 1976 1976 - 1977 IY 97 - 1978 IFY 978 - 1979 Y 199 - 190 1 Fy19 80. 1981

ACTIVIy (responsible agency) AL J SfN D -l; M-;F1 A T

h. Drains: Area' A (DGWRD)
Area B (DGWRD)
Area C (MGMR)---

i. Landclearing: Area A (DG)
Area B (DWr) ~ ~

Area C (DM)

3. Operations and Maintenance Program
a. Recruitment and services of irrigation

OG advisor (DGWRD)
b. Purchase of irrigation O&M equipment

(DGWRD)

D. The Farm Service Centers

1. Construction of first rural extension
center (AAETE)

2. Formation of first farmer association
(AAETE)

3. Construction of first farmer associatio-
complex (AAET) -

4. Construction of second and third rural
extension centers (AAETE)

S. Formation of second and third farmer
associations (AAET)

6. r 0r r W,Y1ru farmer
7. Wonttruction of fourth rural extension

center (AAETE)
8. Formation of fourth farmer association

(AAMrE)
9. Construction of fourth farmer associ-

ation complex (AAETE) - -- - -



Annex Ml-4
ILWU AGRIIUR DEVEPIM Er Cj page 4 ( 4

RIMl WTATIM SIELE

IFY 197S 1976 IFY 1976 - 1977 IFY 1977 - 1978 IFY 1978 1979 iy 1979 1980 1980 1981

ACTIVIIY (responsible agency) A M1TJAISl 3 A- S(- X1 T L .1 r L 4S ' i FMAii.A S a J. J M S L & JE Li J. O A0-E2..lF- M A. L LA, D- L L L? A--

1. Movement of 3,SSO families onto the
irrigation subprojects (IDfl)

2. Recritment amd services of an
expatriate advisor (WEr)
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