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Merauke city, the capital of Kb. Merauke
(Port and commercial area)
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Merauke city, the capital of Kb. Merauke
(Central part of city)
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Lower Reaches of Merauke river
(Bridge is now under construction using ADB loan.)
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A view of Kumbe river
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Housing for the transmigration settlement
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New reclamation for transmigration settlement
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Foundation work of pumping station
at Kumbe Transmigration Settlement
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On-farm development
(A part of Kumbe Transmigration Settlement)
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Members of the ADCA Mission
Mr. Susumu Honma : Team Leader
Mr. Kazunobu Nabeta : Irrigation Engineer
Itinerary of ADCA Mission
Itinerary Date Day | Starting Point | Lodging Point Description
or ViaPoint | Staying Point

1 1992.11.4 |Wed. Tokyo Jakarta Arrival in Jakarta

2 1992.11.5 | Thr. Jakarta Visit to Ministry of Public Works,
Visit to Ministry of Agriculture, JICA,

3 1992.11.6 | Fri. Jakarta Embassy of Japan, Data Collection
Visit to Ministry of Transmigration

4 1992.11.7 | Sat. Jakarta Data Collection

5 1992.11. 8 | Sun. | Ujung Pandang Jayapura  |Move to Jayapura (Irian Jaya)
Visit to Regional Public Works Office,
Department of Forestry,
Regional Planning Office (BAPPEDA),

6 1992.11.9 {Mon. Jayapura  |Ministry of Transmigration
Move to Merauke, Site Reconnaissance
Data Collection & Visit to Regional Swamp

7 1992.11.10 | Tue. Jayapura Merauke  |Area Development Project Office

8 1992.11.11 |Wed. Merauke  |Site Reconnaissance
Return to Jayapura
Report to Regional Public Works Office

9 1992.11.12 | Thr. Merauke Jayapura  |Data Collection
Visit to Department of Transportation,

10 1992.11.13 | Fri. Jayapura [Ministry of Agriculture

11 1992.11.14 | Sat. | Ujung Pandang Jakarta Return to Jakarta

12 1992.11.15 | Sun. Jakarta Data Check/Arrangement

_ Report to JICA Expert in Ministry of

13 1992.11.16 |Mon. Jakarta Agriculture, Data Check / Arrangement
Report to JICA Expert in Bina Program
Data Check / Arrangement,

14 1992.11.17 | Tue. Jakarta Report Preparation

15 1992.11.18 |Wed. Jakarta Report Preparation
Report to Ministry of Public Works,
Ministry of Agriculture

16 1992.11.19 | Thr. Jakarta Ministry of Transmigration
Report to Embassy of Japan, JICA

17 1992.11.20 | Fri. Jakarta Leave for Japan

18 1992.11.21 | Sat. Tokyo Arrival in Tokyo
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HEEY X b LIST OF ATTENDANTS
Name Position Cccupation
Ministry of Public Works
1. Ir. Djoko S. Sardjono Director Programming Water Resources Department
2. Ir. Soenarto Sundjoyo, M.Eng Head of Subdirector River Development Planning
for Central Region
3. Ir. Edy Wahyono, M.Eng Section Chief River Development Planning
for East Region
4. Ir. Harisus Staff Survey Section for
River Development Planning
5. Ir. Lukitaningsih Aripurnomo Staff River Development Planning
v for East Region
6. Ir.Irama A Staff of Directorate of Swamp Technical Planning for Central Region
7. Ir. Mansye Nahumury Staff of Directorate of River ~ Technical Planning for East Region
8. Ir. Y. Hidayat Staff Foreign Aid Administration Division
9. Mr. Sukoco Staff River Development Planning
for Central Region
10. Mr. Toshiki Sajto JICA Expert of Bina Program

Ministry of Agriculture

1. Ir. Togar A. Napitupulu, Ph.D Head of Planning Division
2. Ir. Putu B. Arsana Staff
3. Ir. Irlal Kamaruddin Staff
4. Mr. Akira Oikawa JICA Expert in M.O.A
Ministry of Transmigration ’
Ir. Supardja Head of Planning Division
Ministry of Transmigration Provincial Office (Irian Jaya)
Drs. Suyanto Chief of Section
epartment of Forest inci i ian Jaya
Ir. B. Leloho Dirgantoro Chief of Section
Regional Planning Office (Irian Jaya)
M.H. Thamrin Sagala, SH /icting Staff
Regional Public Wo fice (Irian Jaya
Ir. Hilman Manan, Dipl. HE Head

epartment o ansportatio ovincial Office (Irian Ja

Ir. Chayono Partawijaya, MsTr Chief
Ministry of Agriculture Provincial Office (Irian Jaya)
Ir. Cosmas Sampe Birana, MS Chief
Public Works Project Office (Zone Salor, Kurik)
1. Ir. Bambang Mardijanto Head
2. Ir. Warsito SW. Head
3. Ir.Syahrul Karim Staff
4. Ir. Izardi Staff
5. Ir. Eep Supriadin Staff

Agriculture Regional Planning Division

Eastern Region Development
Head sub Division

Identification Agricultural
Resources

Directorate of Development Planning

Planning and Program

Forest Utilization

Regional Water Resources Development
Division (Irian Jaya)

Planning Division

Planning Division

Public Works Division
Development Project of Swamp Area
Directorate of Swamp
Development Project of Swamp Area

Development Project of Swamp Area




5% - 3

IREEH R VIR



IR L U TR

LIST OF COLLECTED DATA AND REFERENCES

10.

11.

Second Integrated Irrigation Sector Project (TA No.1377-INO)
Phase I - Report (Volume I - Main Report) December 1991
Euroconsult (The Netherlands), Indec (Indonesia)

Funded by Asian Development Bank

< Nippon Koei Jakarta Office >

-do -

Phase I - Report (Volume II - Provincial Report) December 1991
Annex 10 IRIANJAYA

< Nippon Koei Jakarta Office >

-do -

Draft Final Report - Phase II March 1992
Euroconsult (The Netherlands), Indec (Indonesia)
Funded by Asian Development Bank

< Nippon Koei Jakarta Office >

Estates Development Program, Kabupaten (Régency) Merauke in Pelita V (Five
Year Development V)
< Ministry of Public Works Jakarta >

Transmigration Data at the Under Development and the Transferred Settlement
Location
< Ministry of Public Works Jakarta >

Inventory of Transmigration Settlement Capacity up to End of March 1992
< Ministry of Public Works Jakarta >

Recapitulation List on Regional Project Proposal Fiscal year 1993/1994
(Presidential Instruction LEVEL I REGION (DATI I)/Pure REGIONAL BUDGET
(APBD) LEVEL 1) '

< Ministry of Public Works Provincial Office Irian Jaya)

List of Projects of Directorate of Irrigation I in Repelita V (Five Year Development
Plan V)
< Ministry of Public Works >

Provincial Office of Ministry of Public Works IRIAN JAYA Province
Hydrological Project Section IRIAN JAYA

Fiscal year 1987/1988

Sub Regency (Kecamatan) : MERAUKE

< Ministry of Public Works Provincial Office Irian Jaya >

-do -
Sub Regency (Kecamatan) : WAMENA
< Ministry of Public Works Provincial Office Irian Jaya >

Airport in Kabupaten (Regency) JAYAPURA, MERAUKE, BIAK NUMFOR,
MANOKWARI, JAYAWIIAYA (1) (2) :
< Ministry of Transportation Provincial Office Irian Jaya >



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Irian Jaya in Figure 1990 o
Joint Works between Regional Development Planning Board Level I and Statistic
Office of Irian Jaya Province

< Nippon Koei Jakarta Office >

Review of Phase 1 Results IRIAN JAYA

Regional Physical Planning Programme for Transportation (RePPProT)
Volume One

< Nippon Koei Jakarta Office >

~-do -
Volume Two
< Nippon Koei Jakarta Office >

Development of Memberamo River Basin in Irian Jaya Province

Preliminary Information on: Arrangement for Development of Memberamo River
Basin Region Irian Jaya Province

< Ministry of Public Works Jakarta >

Proposal on North-East Irian Jaya Development Project
< Ministry of Public Works Jakarta >

Transmigration Settlement Planning Advisory Group (Memorandum)
Transmigration Settlement Planning

Sugar Estate & Factory in Merauke Area (P.T. Adya Gula Indonesia Timur)
< Ministry of Transmigration Jakarta >

Transmigration Development Potency Southern Part of Irian Jaya
(Regency (Kabupaten) Merauke)
< Ministry of Transmigration Jakarta >

Road Development Project Irian Jaya
Ministry of Public Works, Regional Office of Irian Jaya Province
< Ministry of Public Works Jakarta >

Report on Project Finding Survey for Prafi Irrigation Agriculture Development and
Arso irrigation Agriculture Development in Irian Jaya Province October 1990
Agricultural Development Consultants Association (ADCA)

Japan Irrigation and Reclamation Consultants Co., Ltd. (JIRCO)

< Nippon Koei Jakarta Office >

Memberamo River Survey and Investigation Work

Final Report 1990/1991 Fiscal Year

Perusahaan Perseroan (PERSERO)

PT. Indra Karya, Konsultan - Perencana, Cabang Semarang
< Ministry of Public Works Provincial Office Irian Jaya >

Final Report (Draft)

Work: Survey and Investigation of Memberamo River Jayapura
Fiscal Year 1990/1991

Perusahaan Perseroan (PERSERO)

PT. Indra Karya, Konsultan - Perencana, Cabang Semarang

< Ministry of Public Works Provincial Office Irian Jaya >



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Interim Report

Work: Survey and Investigation of Memberamo River Jayapura
Fiscal Year 1990/1991

Perusahaan Perseroan (PERSERO)

PT. Indra Karya, Konsultan - Perencana, Cabang Semarang

< Ministry of Public Works Provincial Office Irian Jaya >

Inception Report

Work: Survey and Investigation of Memberamo River Jayapura
Fiscal Year 1990/1991

Perusahaan Perseroan (PERSERO)

PT. Indra Karya, Konsultan - Perencana, Cabang Semarang

< Ministry of Public Works Provincial Office Irian Jaya >

Five Year Development Plan Fifth Year

1989/1990 - 1993/1994 Book II

Provincial Authority Level I Region, Irian Jaya

< Regional Planning Office (BAPPEDA) Irian Jaya >

Five Year Development Plan Fifth Year

1989/1990 - 1993/1994 Book IV

Provincial Authority Level I Region, Irian Jaya

< Regional Planning Office (BAPPEDA) Irian Jaya >

Idea for Agricultural Development in Irian Jaya

Ministry of Agriculture

Board for Agricultural Observation and Development 1991
< Regional Planning Office (BAPPEDA) Irian Jaya >

Repelita VI (Five Year Development Plan VI) Agriculture
Ministry of Agriculture

Regional Office of Irian Jaya Province, Jayapura, March 1992
< Ministry of Agriculture Provincial Office Irian Jaya >

Transmigration Planning

Directorate General of Settlement Preparation
Ministry of Transmigration November 1989
< Ministry of Transmigration Jakarta >

Kabupaten (Regency) Level II Region Merauke, Province Level I Region Irian Jaya

(Map)

Rainfall, Texture, Drainage, Soil Acidity, Foodcrops Agriculture, Soil Effective

Depth (Scale 1:750,000)
< Regional Planning Office (BAPPEDA) Irian Jaya >

Physical Development Plan Transmigration in Southern Irian Jaya (Map)

(Scale 1:250,000)
< Ministry of Transmigration Jakarta >

Land Status/Recommended Development Areas, Irian Jaya (Map)
(Scale 1:250,000)
< Ministry of Transmigration Jakarta >

Joint Operations Graphic (Ground) Irian Jaya (Map)
(Scale 1:250,000) (Tactical Pilotage Chart)
< Nippon Koei Jakarta Office >



ek - 4

AS9rigT« - - ET7 o — - TOAFGE
KERERREE Y XX -7 VABTERND-HNDTOR (F)



1.

TERMS OF REFERENCE
FOR
MASTER PLAN STUDY
ON
INTEGRATED DIGUL AND BIAN-MARO RIVER BASIN
AGRICULTURAL DEVELOPMENT PROJECT

Background of the Project
(1) Socio-economic Setting of Indonesia

Total population of the Republic of Indonesia was about 178 million in 1989,
and the annual growth rate during the latest decade was estimated at 2.15 %. Total
labour force was 68 million of which agricultural sector accounts for 55 % and
industry almost 10 %, respectively.

The National Gross Domestic Product (GDP) in 1989 was about Rp.166,330
billion (equivalent to about US$85.3 billion), and the per capita GDP is Rp.938
thousand (equivalent to about US$480). The rate of economic growth, which has
been represented by GDP at 1983 constant prices, rose to 7.4% in 1989 against a rate
of 5.7% in the preceding year. The share of GDP by economic sectors at 1989
cuirent prices was 23.5% for agriculture, 18.4% for manufacturing and 17.0% for
trade and commerce, and 13.1% for mining.

(2) Current Situation of Agricultural Sector

The agricultural sector in Indonesia has been playing an important role in its
economy as well as social welfare. The sector accounts for some 20% of the total
gross domestic product (GDP) in 1989/90. In terms of the sector GDP, the food crop
sub-sector is dominant, sharing about 60% followed by tree crops, 16%: livestock
sub-sector, 11%, fishery, 7% and forestry, 5%. In the food crop production, rice is
predominant and shares almost 25% of the agricultural GDP.Approximately 75% of
the rural population is involved in the agricultural sector. The sector contributes about
55% to the rural employment as of 1991. It is foreseeable that the agriculture will
continue to play an important role in the economic sector, and help not only to sustain
the momentum of economic growth, but more specifically in providing employment for
expanding the labour force, emancipating the rural poverty and serving as the basis for
balanced regional development.

(35 Provincial Setting of Irian Jaya

Irian Jaya has a total land area of 414,800 Km2 and is the largest province in
Indonesia. Irian Jaya has a total population of 1,648,708 (1990) and is the most
scarcely populated province in Indonesia. The population density is estimated 3.97
inhabitant/Km2. During 1980 to 1990, the population grew at an annual rate of
3.45%. Of which the natural growth rate is assumed at 1.0 to 1.3% on an average,
while remaining growth is mainly owing to the transmigration mostly from Java.

In terms of the Gross Domestic Regional Product (GDRP) in 1987, the mining
sector was the largest in Irian Jaya, contributing some 37.2% to the total GDRP. The
agricultural sector, including forestry and fisheries was the second largest sector in the
same year, contributing 26.3% to the GDRP or Rp.301,330 million. The per capita
GDRP was estimated to be Rp.276,662. In case without accounting the contribution
of mining sector, the said per capita GDRP is almost 35% reduced, and then,
becoming at Rp.173,780. This is almost one third of that at the national level. The
provincial economy is highly dualistic with a capital intensive modern sector which is
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producing the major share of export, and providing the major contribution to GDRP.
In contrast, however, contribution of this sector to the labour employment is limited to
only 1 % of the total labour force in the province.

(4) Agricultural Setting in Irian Jaya

In Irian Jaya, a total 15,850 Km2 or 3.8% are being utilized under the current
agricultural setting. Out of the total utilization, a very small area is classified as being
under permanent cultivation by smallholder farmers (50,000 ha or 0.01%), estate
(138,000 ha or 0.03%), while majority of land utilized for agricultural purposes is by
shifting cultivation (1,397,000 ha or 3.5%). Greater remain of 345,501 Km?2 or
84.08% of the provincial are is of forest, and 41,239 Km?2 or 10% as bush and/or
scrub, and  The agricultural sector in Irian Jaya provides the largest labour
opportunity among the economic sectors. Almost 70% of the total labour force in the
province is being absorbed into this agricultural sector.

The food crop sub-sector is the largest in the agricultural sector. The production
of food crops in the transmigration area, i.e. rice, soybean, mung-bean, etc. have been
significantly increasing during 1984 - 1988. In contrast, production of the staple food
in the local community area, such as sweet potatoes.and cassava remained almost
constant or partly declines at the same period. The production of the cash earning
crops has not been a major component of the traditional agricultural groups, though
the local farmers have had a little experience with some commercial tree crops.
Among the tree crops, only oil palm and cacao have been increased in the last decade
through promotion under PTP II program. The livestock sub-sector in Irian Jaya
grew to a significant extent during the last REPELITA IV period.

Government Policy and Development Plan

The Government of Indonesia prepared and launched the REPELITA V (1989 -
94) in April, 1989. The principle goals expected in the development program are:

- To uplift the living standard, enlighten the mind and improve the well-
being of all the people more evenly and equitably, and
- To lay a solid foundation for subsequent development.

The economic development strategy of the Government places strong emphasis
on rural and regional development. To this end, agricultural development has placed
particular attention to the following goals:

- To increase food production especially rice to meet increasing domestic
demand,

- To provide rural employment, and

- To achieve balanced regional development.

The Government has acknowledged that eastern Indonesia is the least developed
region of the country and has placed the highest priority in increasing income and the
quality of life of poverty groups in the region in order to reduce the gap which exists
relative to more developed region of the country.

Taking the above policy into consideration, Digul and Bian-Maro river basin has
been selected and taken up as one of the best potential areas to meet the said
Government intention on further economic development in the future. In case of this
river basin, it could be highly expected that development of abundant land and water
resources will bring in the large room for transmigration settlement and/or
resettlement of the native people.




3.

In the subjected river basin area, however, no comprehensive investigation and
study on the domestic resources, except RePPProt study on the land suitability for
sustainable agricultural development under the national transmigration program, have
been made up to present. The development projects being under implementation are in
all the cases designed individually at the single purpose basis. To accelerate the rural
development, and then, maintain an investment effect, as high enough as possible, it
is essential and crucial to prepare more concrete development framework with precise
evaluation of the domestic resources. An integration of the development schemes on
each resources shall be the basis on this regard.

The Project

3.1 The Area Subject to Development

Digul and Bian-Maro river basin lies at the southeastern-most of Irian Jaya and
bordering with Papua New Guinea. The physiographical extent of the basin area is
the second largest in Irian Jaya with its extent approximately 41,190 km?2 which is
extending nearly 1,000 km northwest and southeast and 50 km maximum width for
northeast and southwest. The basin area includes 9 Kecamaten.

The basin area is underlain at relatively shallow depth by the crystalline
basement of the Australian plates. Its lithological constitution is mainly the alluvium
which consist of veneer of sediments derived from the mixed sedimentary rocks,
volcanic tuff and metamorphic rocks of the adjacent and/or upwarded Central
Mountain Ranges.

It has two major seasons, namely the wet season from November to April and
the dry season from May to October. In the southern part, it has a unique and distinct
seasonal variation due influence to the dry winds from Australia during the said dry
season. Mean annual rainfall is estimated only 1,360 mm in around the Merauke
township. The mean annual rainfall increases gradually northward and reaches over
than 6,000 mm in the foot of the Central Mountain Ranges.

There are numerous rivers and the natural drainage systems in the entire basin
area. The surface water are abundant in these river systems. Among them, Digul
river is the largest. It has been identified through IBRD/Nippon Koei Co. Ltd.(1983-
84), that Digul river has a high potential of hydro-electric power generation
approximately 1,900 MW in maximum in its upper reaches. All the rivers are affected
by tidal fluctuations and sea water intrusion up to 40 - 60 km from the river mouth in
the dry season. Although deep with prolonged flooding likely at all the times of the
year on the major rivers, the water levels in the dry season are normally well below
the ground surface. This means that a little possibility is foreseeable on development
of the gravity irrigation system. So far, no useful ground water acquires have not
been found yet in the southern area. There are some shallow well have locally been
exploited in the flood plain or riverine areas, but those yields are small and some time
dry up in the most dry season.

As of 1986, The total population in Kabupaten Merauke was reported

approximately 220,000 people. Population density is about 1.8 person/kmz. Among
the total population, almost one third was accumulated in Kecamatan Merauke,
especially in the urban portion of township, capital of the Kabupaten. Approximately
one seven of the population is by the transmigration settlement. All of them had been
settled within Kecamatan Merauke.

People living along the lower reaches of rivers and/or the coastal swamp

traditionally depend on wild "sage", fishing by use of traps, hunting with the wild-
lives and gathering of the forest products.
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The national transmigration program in Merauke area has been commenced since
1962, during which some 169 families were settled from Java. The past progress of
the transmigration program is as summarized as follow:

Transmigration Settlement in Kabupaten Merauke

Before PELITA PELITA PELITA PELITA REPELITA
PELITA 1 I I m v v
169 - - 5,764 219 6,152

(Nos. of families)

Under promotion of the national transmigration program, the Ministry of
Transmigration has studied and designed the subjected transmigration area through
implementation of the "Regional Physical Planning Program for Transmigration
(RePPProT)" program. The proposed transmigration sites is totalled approximately
2,082,000 ha in gross. To this, it has been planned to settle the transmigrants mostly
from Java and Bali preferably more than 112,700 families under implementation of the
long term program taking 25 years.

There are 307 primary schools in the entire Kabupaten, of which 60 schools are
located within the Kecamatan Merauke. In reality, however, the student attendance to
the schooling is as lower than 30 %. Although some Kecamatan are well provided
with effective primary education than others, considerable effort to rise attendance are
still required in all cases. A total 32 lower secondary schools are located in all
Kecamatan except Waropko where the low population could not support a schooling
operation. Out of these secondary schools, 13 schools are in Merauke, 3 in
Mindiptanah and 2 each in Agats, Obaa and Kimaam.

As for the health care services, no well information is provided in this area.
However, a numbers of nurse might indicate concentration of the health service effect,
i.e. 112 nurse in Merauke, 18 in Mandobo, 17 in Mindiptanah and 16 Obaa. A small
general hospital having 7 to 10 beds are located in Citak Mitak and Pantai Kasuari. In
the southern part, all the doctors concentrates in Merauke township. In the central
part, the health care services of doctors might be well covered evenly.  An average
provision of nurses outside of Merauke township is 7 per 10,000 persons, at present.

Transportation and communication infrastructure in Kabupaten Merauke are still
limited, at present. In usual cases, connection between the Kabupaten capital and
other local centres is possibly by use of the air-crafts. Merpati, the state company
operates regular services for Okaba, Kimaam, bade, Kapi, Muting, Tanah Merah and
Mindiptanah from Merauke. Many smaller airstrips are located in the region, and
served by private air-services companies.

Coastal and river shipping services remain relatively undeveloped although
pioneer ports have been established on Digul river system, i.e. Bade, Getentiri, Tanah
Merah and Anggarburan, and on the interlinked Eilanden, Wildeman and Mappi river
system which provides continuous route through Kecamatan Atsy, Citak Mitak and
Obaa to the lower Digul. Some services are also provided from Merauke to inland
transmigration sites.

Road network is limited to only the "Trans-Irian Jaya Highway" and the
transmigration road in the local area. These are still under development and therefore
insufficient for serving the inland transportation.



Although no detailed statistical data on the socio-economic setting is so far
available in Kabupaten, it can be definitely say that agriculture is the main stay of the
socio-economy of Kabupaten Merauke. According to the information on 1984
activities, The Gross Domestic Regional Product (GDRP) was estimated to be at
Rp.33,320 million, of which a total value of agricultural production was estimated at
Rp.10,994 million or 33 % of GDRP. The food crop shared Rp.7,220 million,
comprising of such staple food crops as rice and cassava. Planting area and
production of rice had been significantly increased since 1981 as a result of the
transmigration settlement. In 1987, the rice field has expanded to about 6,600 ha and
its production exceeded over 19,000 ton.

Cultivation of vegetables has been recently introduced gradually as the cash
earning source in the transmigration area especially near to Merauke. The plantation
crops, such as rubber, clove and coconut are the most significant tree crops in this
region. In 1987, more than 3,600 ha were exploited as coconut plantation, and 350
ha for clove. Rubber plantation was exploited about 1,040 ha and produced about
330 ton which is corresponding to about 98 % of the total rubber production in Irian
Jaya. These tree crops were also increasing through the progress of the national
transmigration program.

The livestock sub-sector is the second important economic activities following to
the food crop sub-sector. In 1984 a total production of livestock was estimated at
Rp.1,540 million, of which cattle production is predominant, sharing to about 32 %,
while goat and chicken are the second important production with a share at 15 % and
25 %, respectively.

Fishery has a great potential for future development either sweet-water area or
marine. The fishery production was, however, as small as 2,000 ton only as at 1986.

Although no statistical data is available, Kabupaten Merauke has exported such
production as timber logs, rubber and some shrimp. Most of these trades passes
through Surabaya to its final destination, predominantly Japan.

3.1 Objectives of the Project

In the development framework to be conceived on this river basin, agricultural
development will be the essential basis for stimulating the rural economic
development, including such primary sectors as fisheries, forestry and mining, and
then, the secondary sector of industries. Therefore, taking into account the
development needs and in the line with the national development policy, the following
cbjectives have been set up for agricultural development in this river basin area.

(1) Development of the domestic resources shall be made at the
maximum extent so as to create the basement for receiving the
transmigrants from other regions, and thus, activating the socio-
economy in the subjected river basin area.

(2) Development of this river basin is the primary program for
stimulating the further development of Kabupaten Merauke area and
then step forward the entire area of Irian Jaya.

(3) Development of all the potential resources shall harmonise with the
natural environment at a sustainable basis.

(4) It shall meet not only the regional needs but also the development
impacts especially of an improvement of socio-economic disparities
with the other regions.



3.3 Framework of the Project

Greater part of the agricultural sector is still under traditional situation, however,
agricultural production in Irian Jaya is the mainstay of the present socio-economy of
Irian Jaya. Itis also essential that the agriculture is the basis for further development
of all the sectors.

The Digul and Bian-Maro river basin development has been started through
promotion of the transmigration program since 1980s. The transmigration program is
so far progressed in the settlement of 7,423 families as of 1991. To assist this
transmigration settlement, the Ministry of Public Works is now undertaking the flood
protection cum drainage improvement and irrigation development projects. These
works are, however, still limited effect for only few thousands ha or for some 1,500
settlement of farm families. Majority of transmigration settlement still remain under
unfavourable infrastructure.

The Integrated Digul and Bian-Maro river basin agricultural development project
is therefore conceived with particular emphasis on the agricultural based development
program as well as development of the rural infrastructure The essential components
to be integrated into this development project will be as follows:

a. Water resources development, including the hydro-power generation
scheme, irrigation development cum drainage improvement and flood
protection schemes, and trans-basin scheme.

The subjected river basin is approximately 54,470 km2 of the catchment

area, and has a total more than 2,000 m3/sec of the drainage flow-
discharges. And almost all of this water is not yet utilized, effectively, at
present. IBRD/Nippon Koei study revealed that the potential hydro-
electric power would be approximately 1,900 mega-watte in maximum
gross at mainly upper reaches of Digul river.

A prentiful water flow discharge is sufficiently enough for irrigation of
such 400,000 ha of irrigable area as well as for the rural water supply,
including industrial use in the future although a trans-basin measure is
required for maintaining the water balance in each river in the future when
the 400,000 ha irrigable area is fully developed. To this, Digul river has
a large enough discharge flow to supply water to other Bian, Kumbe and
Maro rivers.

In the water resource development, it shall pay attention to the sea water
intrusion and tidal influence in each river especially from the
environmental conservation point of view.

b. Land resources development, including reclamation of agricultural land,
i.e. small holder transmigration settlement scheme, estate plantation
scheme, national park and forest reservation schemes, sight development
for eco-tourism and wild-life tourism, etc.

The arable land is estimated approximately 1,200,000,000 ha of which
about 400,000,000 ha is the irrigable land (this means that the land will
require irrigation services for crop production), while remaining
800,000,000 ha is the non-irrigable land (this land is, however, suitable
for crop cultivation under the rainfed conditions). Greater remain is
subjected to soils and land conservation. The remaining area also includes
the wiled-life conservation area and/or the reservation area to be
designated as the national park.



h.

Agricultural development, including food crops, industrial crops, tree
crops and agro-forestation schemes, etc.

. Re-forestation schemes in the water shade area as well as tertiary foothill

area in the upper reaches of the rivers
Fishery and aqua-culture development schemes

Industrial development, including processing of forestry product scheme,
agro-based processing scheme, and other rural and.or light industrial
development schemes

Rural infrastructure development, including road system, water supply
system, rural electrification, agricultural training centre, health and
sanitation service facilities, communication facilities, rural transportation,
etc.

Tourism and other commercial activities

Other than the above resources, there are some natural resources to be useful

i.

for the regional economic development, i.e. forest products, minings,
etc. for the rural industrialization, and wild-lives, spectacular sight of
beaches and primary tropical forest, etc. for eco-tourism or wild-life
tourism development, etc.

Environmental and wild-life conservation schemes

4. Assistance to be Required

4.1 Terms of Reference

To realize the above Project, the Government of Indonesia would like to ask the
Government of Japan for the technical aid assistance in undertaking the master plan
study on the Digul and Bian-Maro river basin area. The main objectives of the study
hereby envisaged are to formulate the most optimum Master Development Plan on
Integrated Agricultural Development in the Digul and Bian-Maro River Basin area.
The terms of reference for the above technical assistance is as envisaged below:

4.1.1 Scope of the Services

The technical assistance hereby requested is:

- To assess the development potential of the domestic resources and also

clarify the present constraints and problems which lie in the current
development of the rural economy.

To formulate an optimum master plan for development of Digul and Bian-
Maro river basin area based on the results of the above assessment and
clarification.

- To prepare the basic design of the development schemes to be urgently

needed for executing the supporting services to the transmigration
settlement.

The plan will incorporate the agricultural development as well as the rural
development with particular emphasis on the followings:




1)

2)

Successful settlement of the transmigrants from other region as well as re-
settlement of the native people through provision of sustainable agricuitural
development.

Bring in self-reliant farmers through development of the most optimum
agricultural production as well as reinforcement of the supporting
services of the Government inclusive of the farmers credit, post harvest
supporting services, etc.

4.1.2 Specific Works to be Required

The technical services will be extended by two phases over two years as

follows:

(1)

1)

2)

3)

Phase 1 stage:

The Phase I will be the working stage for field investigation and basic
study with emphasis on assessment of the development potential as well
as clarification of the existing constraints and problems to be restricted
in the present rural and agricultural development. The essential works
to be included are:

Establishment of the meteorological and hydrological observation
network by means of the tele-metering system and commence detailed
field observation in the entire basin area.

a) Installation of the meteorological and hydrological stations as
required.

b)  Climatological analysis
c)  Observation and analysis of salt (sea) water intrusion

d) Supplemental observation and analysis of tidal action at river
section.

e)  Analysis of the sediment load and maintenance flow, and

f)  Runoff analysis including drought and flood discharge on the
subjected rivers at the essential sections.

Aerial photo-mapping on a scale of 1/50,000 with 1 m contour-lines,
covering 41,190 km2 of the entire basin area.

Collection of the existing date and information

Review and examine all available data and information, and study
relating to water and land resources development in the river basin area,
including LANDSAT map, aerial photograph and topo-maps,
meteorological observation record, hydrological observation record,and
statistical data on agricultural production, socio-economic activities,
etc. The previous study reports and/or the existing development plans
shall also review carefully.

a)  Topography inclusive of topographic maps, vegetation and land
use classification map, LANDSAT map, etc.
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b)

)

Meteorological observation record, including rainfall, humidity,
evaporation, sunshine hours, sola-radiation, wind velocity and
direction, etc.

Hydrological observation record, including water level, flow
discharges, flood, tide, sea water intrusion, water quality and
sediment load.

Observation record also includes inundation area and flood damages

d)

g)

h)

1)

i)

k)

)

m)

and/or the flood protection effect.

Geo-hydrological observation record, i.e. deep and shallow
groundwater observation record, geo-hydrological features by
means of deep drilling logs.

Geological observation record, including geological map, drilling
logs, etc..

Socio-economic statistics, including demography, past record of
transmigration, gross domestic product, financial investment for
regional economic development, inventory of industries and other
centres for economic activities, social services,.institutional
setting up, education and training activities, health and sanitation
services, etc.

Agro-economic statistics, including farm household, land tenure
system and ownership, labour force, production, marketing,
processing, prices of the agricultural commodities, agricultural
institution and supporting services, etc.

Agricultural data and information, including soils and land
suitability or arability, land use and utilization pattern, crop and
crop yield, cropping pattern, farming practices, livestock,
fisheries, etc.

Agricultural infrastructure, i.e. the existing irrigation cum
drainage facilities, flood protection measures, farm road network,
post harvest support facilities, marketing facilities, transportation
facilities, etc.

Social/rural infrastructure, such as trunk road, sea port and its
facilities, air port and its facilities, education and training
facilities, health and sanitation facilities, tele-communication
facilities, electricity supply system, municipal/industrial water
supply system, etc.

Data and information on the natural resources and those
utilization/ development, such as forest, mining/minerals, wild-
lives, etc.

National and regional development plan to be applied to the
subjected river basin, including transmigration program,
agricultural development, socio-economic infrastructure
development, industrialization, etc.

Other necessary data and information



4)

5)

6)

7

8)

Additional soil survey and land suitability classification

The general reconnaissance survey be performed and confirm the soil

and land suitability for agricultural development based on the General

soil map prepared by FAO/UNESCO and the soil and land suitability

classification prepared through RePPProt study (1986).

a)  Soil profile survey with the specific depth of 2 m at typical areas
to be characterized by topography, vegetation, moisture regime or
length of the inundation period, agricultural setting, etc.

b)  Soil sampling and chemical as well as physical analysis

c) Preparation of the reconnaissance soil map using the topographic
map on the scale of 1/250,000

d) Preparation of the land suitability map and demarcation of the
arable land for future development.

Agricultural survey and study
a)  Vegetation and present land use survey

b) Inquiry to farmers for the present farming practices, crop
yield/production, etc.

c)  Assessment of the prospected crop yield and production
Agro-economic survey and study

a)  Survey on the marketing system for the agricultural production,
farm inputs and other commodities

b)  Study on the future demand and supply of the major crops
Socio-economic survey and study

a) Review and assessment of the current performance progress of
the regional economic development.

b)  Review of the present situation of agricultural institution
Flood protection and drainage improvement

a) Inventory survey of the existing facilities and those operation
effect

b)  Inventory of the natural drainage systems

c)  Study on the sea water intrusion and assessment of a potential of
the sweet water for irrigation development

d)  Study on the seasonal flooding in relation to the tidal action in
major river sections.
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(2) Phase II stage:

9)

10)

11)

12)

The Phase II is the work stage for study of the most optimum
development of the domestic resources as well as the approach to the
development project, and then formulation of the proposed master
development plan in the subjected river basin area. The major work
included are as follows:

Agricultural development planning

a) Demarcation of the arable land and preparation of the proposed
land use, including land reservation for natural and/or wild-life
conservation

b  Study on the structural function of post-harvest supporting service
facilities

c)  Study on an agro-based industries to be possible to develop

d) Planning on the agricultural extension centre

Irrigation plan

a)  Study on the water resources for irrigation development, site by
site, taking into account the water intake system, such as gravity
system, pumping system, etc.

b)  Preparation of the irrigation development plan inclusive of layout
of the irrigation schemes

c)  Proposal on operation and maintenance system on the irrigation

facilities

Flood protection and drainage improvement

a)  Study on the sea water intrusion and assessment of a potential of
the sweet water for irrigation development

c)  Preparation of the flood protection and drainage improvement
plan, including the rehabilitation plan on the existing facilities

Water Demand Projection

b)  Establishment of the criteria and water demand ration on each
water utilization for future, i.e. rural/municipal water, industrial
water, irrigation, hydro-electric power generation and river
maintenance flow.

c)  Water demand in 2000/2025 for hydro-electric power generation,

industrial use, municipal water supply, irrigation services, and
other purposes, i.e. recreation, fishery, aqua-culture,
preservation of eco-system, navigation, pollution control and
riverain population.
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13) Water resources development planning

14)

15)

a)

b)

)

d)

Preparation of the water resources development plan, including
the trans-basin diversion plan, i.e. water diversification from
Digul river to Bian river and Bian river to Kumbe river

Water balance study, considering the water reservoir operation,
the trans-basin diversion and the water demand for irrigation,
industrial use, municipal water supply, maintenance flow, etc.

Optimization of the water resources development alternatives on
each purpose.

Formulation of an overall development plan for middle and long
term bases.

Agro-economic survey and study

a)
d)

C)

Study on the future demand and supply of the major crops

Assessment of the agricultural development effect as well as the
environmental impact

Evaluation of the agricultural benefit, farm income level by types
of the farming .

Socio-economic survey and study

a)

b)

Preparation of the improvement plan on the agricultural
supporting services function

Study on the transmigration settlement as well as re-settlement
plan of the native people

Experts required for the Study

The following expatriate experts and engineers will be required for executing the
above services:

(1)
(2)
(3)
4)
()
(6)
(7
(8)
9)
(10
(11)
(12)
(11)
(12)
(13)
(14)

Expertise M/M required
Team Leader/Rural Development Planner 15
Meteo-Hydrologist 15
Water Resource Development Planner , 6
Geologist 3
Soil and Land Classification Expert 10
Agronomist 12
Agro-Economist 6
Sociologist 6
Environmentalist 6
Project Economist 3
Irrigation Engineer 15
Drainage Engineer 15
Hydro-power /Energy Specialist 3
Structural Engineer/Design Engineer 5
Institutional Specialist 3
Specialist as Required 12




6.

g.

Total 135
Schedule of the Study

The subjected services will take three years (36 months) in total. The field
investigation will be commenced from May when the dry season started and continue
up to November. The month from December to March will spent for the home office
work on the data analysis and basic study on the development schemes.

The second Phase will be commenced from second May and will finished by
December. The draft final report on master development planning will be submitted to
JICA and the Government.of Indonesia preferably by the end of December.

Undertaking of JICA

For execution of the technical services in the subjected master planning, JICA
will provide the following services.

1)  To organize the "study team" and dispatch it with own budget.

2)  To financially assist GOI in preparation of the aerial photo-mapping on
a scale of 1/50,000 with 1 m contour-lines.

3) To undertake the technical transfer to the Indonesian counterpart
personnel in the course of the master planning study.

4)  To provide necessary equipment and materials, such as tele-metering
meteo-hydrological observation equipment, etc.

Undertaking of Government of Indonesia

The Government of Indonesia will take necessary action and/or proper
arrangement to facilitate a smooth implementation of the proposed works.

1)  Provision of the Existing Reports, Data and Information

The existing reports, data and information to be relevant to the project
study shall be provided by the Ministry

2)  Accommodation and Office Space
The office space required for the study team in Jayapura and Merauke,
including necessary equipment and utilities, shall be provided by the
Ministry. The study team will make all necessary arrangement to settle
its accommodation by its self, but need assistance for rent contract, etc.
3)  Appointment of Officials for Coordinating Services

The Ministry will appoint officials, agents and representatives as may be
necessary for effective implementation of the consulting services.

4)  Visas and Permits
The Ministry shall assist the study team in obtaining necessary entry and

exit visas, long term stay visa and travel documents required for their
stay in Indonesia.
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5)

6)

7

Expert Status

The study team assigned in this services will be given the status of
experts performing the services for the Ministry during their stay in
Indonesia. The study team shall ensure, however, that their personnel
abide by all applicable laws and regulations of the Government and its
authorities.

Taxes and Duties

The study team shall be exempt from all the taxes, duties and other
charges imposed on and in connection with implementation of the

proposed study.
Cooperation and Counterpart Staff
The Ministry will issue to its officials, agents and representatives

concerned, all such instructions as may be necessary or appropriate for
effective implementation of the services.
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Implementation Schedule of Master Plan Study and Basic Design of Pilot Scheme

Major Work items

IST YEAR

2ND YEAR

3RD YEAR

A/M

JJ | A/S{O/N! D/

F/IM

AM| )1 | A/S|O/N| DfJ | FIM

AM J) | AS|ON| Dl | FM

Master Plan Study

Establishment of Meteo-Hydrological
Obsetrvation Network

Phase 1 stage

Phase II stage

2)  Preparation of Aerial Photo-Map
3) Collection of Data and Information
4) Field Investigation and Study
5)  Assessment of Domestic Resources
6) Formulation of the Development Schemes
7)  Optimization of the Development Plan
8) Finalization of the Proposed Master Plan
Basic Desin of Pilot Scheme (Grant Aid) Basic design stage Detailed design stage Construction stage
9) Field Investigation and Basic Design P I R Y I B B I I - J ----- -
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TERMS OF REFERENCE
FOR
BASIC DESIGN
ON
INTEGRATED RURAL/ AGRICULTURAL DEVELOPMENT PROJECT
IN
MERAUKE AREA, IRIAN JAYA

. Background of the Project
(1) Agriculture in Indonesia

The agricultural sector in Indonesia has been playing an important role in its
economy as well as social welfare. The sector accounts for some 20% of the total
gross domestic product (GDP) in 1989/90. In terms of the sector GDP, the food crop
sub-sector is dominant, sharing about 60% followed by tree crops, 16%: livestock
sub-sector, 11%, fishery, 7% and forestry, 5%. In the food crop production, rice is
predominant and shares almost 25% of the agricultural GDP.Approximately 75% of
the rural population is involved in the agricultural sector. The sector contributes about
55% to the rural employment as of 1991, It is foreseeable that the agriculture will
continue to play an important role in the economic sector, and help not only to sustain
the momentum of economic growth, but more specifically in providing employment for
expanding the labour force, emancipating the rural poverty and serving as the basis for
balanced regional development.

(25 Provincial Setting of Irian Jaya

Irian Jaya has a total land area of 414,800 KmZ2 and is the largest province in
Indonesia. Irian Jaya has a total population of 1,648,708 (1990) and is the most
scarcely populated province in Indonesia. The population density is estimated 3.97
inhabitant/Km2. During 1980 to 1990, the population grew at an annual rate of
3.45%. Of which the natural growth rate is assumed at 1.0 to 1.3% on an average,
while remaining growth is mainly owing to the transmigration mostly from Java.

In terms of the Gross Domestic Regional Product (GDRP) in 1987, the mining
sector was the largest in Irian Jaya, contributing some 37.2% to the total GDRP. The
agricultural sector, including forestry and fisheries was the second largest sector in the
same year, contributing 26.3% to the GDRP or Rp.301,330 million. The per capita
GDRP was estimated to be Rp.276,662. In case without accounting the contribution
of mining sector, the said per capita GDRP is almost 35% reduced, and then,
becoming at Rp.173,780. This is almost one third of that at the national level. The
provincial economy is highly dualistic with a capital intensive modern sector which is
producing the major share of export, and providing the major contribution to GDRP.
In contrast, however, contribution of this sector to the labour employment is limited to
only 1 % of the total labour force in the province.

(3) Agricultural Setting in Irian Jaya

In Inan Jaya, a total 15,850 Km? or 3.8% are being utilized under the current
agricultural setting. Out of the total utilization, a very small area is classified as being
under permanent cultivation by smallholder farmers (50,000 ha or 0.01%), estate
(138,000 ha or 0.03%), while majority of land utilized for agricultural purposes is by
shifting cultivation (1,397,000 ha or 3.5%). Greater remain of 345,501 Km?2 or
84.08% of the provincial are is of forest, and 41,239 Km?2 or 10% as bush and/or
scrub, and  The agricultural sector in Irian Jaya provides the largest labour
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opportunity among the economic sectors. Almost 70% of the total labour force in the
province is being absorbed into this agricultural sector.

The food crop sub-sector is the largest in the agricultural sector. The production
of food crops in the transmigration area, i.e. rice, soybean, mung-bean, etc. have been
significantly increasing during 1984 - 1988. In contrast, production of the staple food
in the local community area, such as sweet potatoes.and cassava remained almost
constant or partly declines at the same period. The production of the cash earning
crops has not been a major component of the traditional agricultural groups, though
the local farmers have had a little experience with some commercial tree crops.
Among the tree crops, only oil palm and cacao have been increased in the last decade
through promotion under PTP II program. The livestock sub-sector in Irian Jaya
grew to a significant extent during the last REPELITA IV period.

Government Policy and Development Plan

The Government of Indonesia prepared and launched the REPELITA V (1989 -
94) in April, 1989. The principle goals expected in the development program are:

- To uplift the living standard, enlighten the mind and improve the well-
being of all the people more evenly and equitably, and
- To lay a solid foundation for subsequent development.

The economic development strategy of the Government places strong emphasis
on rural and regional development. To this end, agricultural development has placed
particular attention to the following goals:

- To increase food production especially rice to meet increasing domestic
demand,

- To provide rural employment, and

- To achieve balanced regional development.

The Government has acknowledged that eastern Indonesia is the least developed
region of the country and has placed the highest priority in increasing income and the
quality of life of poverty groups in the region in order to reduce the gap which exists
relative to more developed region of the country.

Taking the above policy into consideration, Digul and Bian-Maro river basin has
been selected and taken up as one of the best potential areas to meet the said
Government intention on further economic development in the future. In case of this
river basin, it could be highly expected that development of abundant land and water
resources will bring in the large room for transmigration settlement and/or
resettlement of the native people.

In the subjected river basin area, however, no comprehensive investigation and
study on the domestic resources, except RePPProt study on the land suitability for
sustainable agricultural development under the national transmigration program, have
been made up to present. The development projects being under implementation are in
all the cases designed individually at the single purpose basis. To accelerate the rural
development, and then, maintain an investment effect, as high enough as possible, it
is essential and crucial to prepare more concrete development framework with precise
evaluation of the domestic resources. An integration of the development schemes on
each resources shall be the basis on this regard. To implement this river basin
development, efficiently and satisfactorily, the Government has also planned to
implement the "pilot development scheme"” on the integrated rural/ agricultural
development in parallel with the master planning of the said river basin development



3.

program, and Jagabob M transmigration settlement area (approximately 4,000 ha with
2,000 farm households) in Merauke has been selected to this subject.

The Project

3.1 The Area Subject to Development

The area selected for development of the Project lies at the left bank of Maro
river. The area has been settled with about 2,000 households of the transmigrant from
Java and partly of the native re-settlers. The area administratively belong to
Kecamatan Merauke. The physiographical extent of the area is approximately 5,000 ha
in gross, of which some 80 % or approximately 4,000 ha land has been reclaimed as
the paddy field by the settlers.

The lithological constitution of the Project area is mainly the alluvium which
consist of veneer of sediments derived from the mixed sedimentary rocks, volcanic
tuff and metamorphic rocks of the adjacent and/or upwarded Central Mountain
Ranges.

It has two major seasons, namely the wet season from November to April and
the dry season from May to October. In the southern part, it has a unique and distinct
seasonal variation due influence to the dry winds from Australia during the said dry
season. Mean annual rainfall is estimated about 1,360 mm.

The surface water are abundant in Maro river, however, the lower reaches of the -
river is largely affected by tidal fluctuations and sea water intrusion up to 40 - 60 km
from the river mouth in the dry season. Although deep with prolonged flooding likely
at all the times in the rainy season, the river water levels in the dry season are
normally well below the ground surface. This means that a little possibility is only
foreseeable on development of the gravity irrigation system. Thus, up to present, no
irrigation system has been developed in this area, and all the farmers cultivate rice
under rainfed conditions. So far, no useful ground water acquires have not been
found yet in this area. There are some shallow well have locally been exploited in the
riverine areas, but those yields are small and some time dry up in the most dry season.

Transportation and communication infrastructure in the Project area is limited,
at present. Kecamatan road is available for connecting with Merauke, the Kabupaten
capital. Maro river also be useful for transportation services.

Since no statistical data is available, an actual situation of the transmigration
settlement is not clear, but it seemed that the farm economy of the settlers is still
subsistence level, at present. Agricultural as well as rural development through
provision of the basic infrastructure are essential and urgently needed in the subjected
area to development.

.1 Objectives of the Project

The Project hereby conceived is the pilot scheme on the integrated
rural/agricultural development in Digul and Bian-Maro river basin. The main
objectives of the Project are:

1)  To up-grade the crop productivities in the existing transmigration
settlement area through provision of such agricultural infrastructure as
seasonal flood protection, drainage improvement, irrigation
development
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3.

2)  To improve and maintain the socio-economic environment through
provision of the basic rural infrastructure as well as reinforcement of
the institutional supporting service function as well as social welfare.

3)  To improve and modernize the agricultural setting and demonstrate the
development impacts

3 Framework of the Project

The rural development in Merauke area has been started through promotion of
the transmigration program since 1960s. These development efforts are, however,
still limited effect. In fact, majority of transmigration settlement still remain at the
subsistence level under the conditions without favourable infrastructure.

The existing transmigration settlement has been performed mainly along Bian-
Maro rivers, and those settlements are located at the flood plain in the lower reaches.
The transmigration settlers are being shared 2 ha of arable land. Most 80 % of those
arable land has been reclaimed as the paddy field up to present. However, the said
cultivated land is, more or less, affected by the seasonal flooding and inundation in the
rainy season, while lying under excessive dry constraint in soil in the dry season. A
lack of farm road network as well as poor rural infrastructure also the constraints in
the present agricultural setting in this area.

The Integrated rural/ agricultural development project in Merauke area is
therefore conceived with particular emphasis on the agricultural based development
program as well as development of the rural infrastructure The irrigation development
and drainage improvement are to be the key works in the framework of the proposed
integrated agricultural development project in this river basin area. Thus, to perform
the development planning, the following ideas are applied into the "Approach to the
Project”

1)  Irrigation Development

The main objectives of this irrigation development is first to secure the
rainy season rice cultivation by supplementary irrigation to the drought
spell to be occur to a certain extent, and second to enable the dry season
cropping especially of the cash crops under fully irrigated conditions.

The irrigation service system planned for the current development stage
will have the following structural function:

a. Intake the river surface water (fresh water) against sea water
intrusion

b. Impounding the intaked river surface water into canal system

c. Using wind power for generating electric power and then operating
the small scale irrigation pump for individual farmers and/or
farmers groups (Direct use of wind power is not recommendable
due to frequent occurrence of the technical trouble on the physical
mechanism)

2)  Drainage Improvement and Flood Protection
To inundation area, an adequate flood protection dikes shall be provided
together with irrigation and drainage facilities. To this, the special

attention shall also pay to the sea water intrusion and the tidal influence to
the flow run-off.
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Flood protection dikes having 1 to 1.5 m height will be required in the
lowlying area. The tidal fluctuation around 4 m will be so effective for
releasing the excessive water.

3)  Environmental Conservation

The environmental conservation measures shall be studied carefully with
particular attention to the following matters:

a. Management of the National park, game reserves and/or the wild-
life conservation area

b. Reserve the permanent swamps with provision of the gallery forest
for the surrounding for isolation from the settlement or cultivation
area

c. Reforestation into the waste land, management of the fire-wood
forest through regularizing the cutting and re-forestation program

Other than the above schemes, the model scheme to be integrated into the
agricultural development such as institutional reinforcement, development
of the basic rural infrastructure, including education and training facilities,
health control facilities, rural electrification, rural water supply system, etc.
will be implemented so far as to improve the existing transmigration
settlement. Realization of this program is essential and urgently need to
maintain an attractive cum sustainable transmigration settlement in not only
this river basin area but also Irian Jaya region.

4. Assistance to be Required

4.1 Terms of Reference

To realize the above Project, the Government of Indonesia would like to ask the
Government of Japan for extending the grant aid assistance in implementing the pilot
scheme on the integrated rural/ agricultural development project in Merauke area. The
main objectives of the project hereby envisaged are to pursue a model implementation
of the subjected Project for henceforth development of the Integrated Agricultural
Development in the Digul and Bian-Maro River Basin area. The terms of reference for
the above technical assistance is as envisaged below:

4.1.1 Scope of the Services

The Grant Aid Assistance hereby requested is:to perform the basic design of the
proposed Pilot Project on Integrated Rural/ Agricultural Development in Merauke
area, including:

- Assessment of the development potential of the domestic resources and
clarification of the present constraints and problems which lie in the
current development of the rural economy.

- Formulation of an optimum plan for Integrated Rural/ agricultural
development project in Merauke area and prepare the basic design on the
proposed development schemes



4.1.2 Specific Works to be Required

The technical services will be extended over one year as follows:

The technical services will consist of the field investigation and basic design
work. The field investigation aims at assessment of the development potential as
well as clarification of the existing constraints and problems to be restricted in
the present rural and agricultural development. Then, formulation of the most

are:

1)

2)

3)

optimum development plan will be made. The essential works to be included

Establishment of the meteorological and hydrological observation
network by means of the tele-metering system and commence detailed
field observation in the entire basin area.

a) Installation of the meteorological and hydrological stations as
required.

b)  Climatological analysis
c)  Observation and analysis of salt (sea) water intrusion

d) Supplemental observation and analysis of tidal action at river
section.

e)  Analysis of the sediment load and maintenance flow, and

f)  Runoff analysis including drought and flood discharge on the
subjected rivers at the essential sections.

Aerial photo-mapping on a scale of 1/5,000 with 0.5 m contour-lines,
covering approximately 5,000 ha of the proposed area.

Collection of the existing date and information

Review and examine all available data and information, and study
relating to water and land resources development in the river basin area,
including aerial photograph and topo-maps, meteorological observation
record, hydrological observation record,and statistical data on
agricultural production, socio-economic activities, etc. The previous
study reports and/or the existing development plans shall also review
carefully.

a) Topography inclusive of topographic maps, vegetation and land
use classification map, LANDSAT map, etc.

b) Meteorological observation record, including rainfall, humidity,
evaporation, sunshine hours, sola-radiation, wind velocity and
direction, etc.

c¢) Hydrological observation record, including water level, flow
discharges, flood, tide, sea water intrusion, water quality and
sediment load.

Observation record also includes inundation area and flood
damages and/or the flood protection effect.



4)

d)

g)

h)

i)

D

k)

)

m)

Geo-hydrological observation record, i.e. deep and shallow
groundwater observation record, geo-hydrological features by
means of deep drilling logs.

Geological observation record, including geological map, drilling
logs, etc..

Socio-economic statistics, including demography, past record of
transmigration, gross domestic product, financial investment for
regional economic development, inventory of industries and other
centres for economic activities, social services,.institutional
setting up, education and training activities, health and sanitation
services, etc.

Agro-economic statistics, including farm household, land tenure
system and ownership, labour force, production, marketing,
processing, prices of the agricultural commodities, agricultural
institution and supporting services, etc.

Agricultural data and information, including soils and land
suitability or arability, land use and utilization pattern, crop and
crop yield, cropping pattern, farming practices, livestock,
fisheries, etc.

Agricultural infrastructure, i.e. the existing irrigation cum
drainage facilities, flood protection measures, farm road network,
post harvest support facilities, marketing facilities, transportation
facilities, etc.

Social/rural infrastructure, such as trunk road, sea port and its
facilities, air port and its facilities, education and training
facilities, health and sanitation facilities, tele-communication
facilities, electricity supply system, municipal/industrial water
supply system, etc.

Data and information on the natural resources and those
utilization/ development, such as forest, mining/minerals, wild-
lives, etc.

National and regional development plan to be applied to the
subjected river basin, including transmigration program,
agricultural development, socio-economic infrastructure
development, industrialization, etc.

Other necessary data and information

Semi-detailed soil survey and land suitability classification

The semi-detailed soil survey be performed and confirm the soil and
land suitability for agricultural development based on the General Soil
Map prepared by FAO/UNESCO and the soil and land suitability
classification prepared through RePPProt study (1986).

a)

b)

Soil profile survey with the specific depth of 2 m at typical areas
to be characterized by topography, vegetation, moisture regime or
length of the inundation period, agricultural setting, etc.

Soil sampling and chemical as well as physical analysis
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5)

6)

7

c)  Preparation of the reconnaissance soil map using the topographic
map on the scale of 1/250,000

d) Preparation of the land suitability map and demarcation of the
arable land for future development.

Agricultural survey and study

a)  Vegetation and present land use survey

b) Inquiry to farmers for the present farming practices, crop
yield/production, etc.

c)  Assessment of the prospected crop yield and production

d) Demarcation of the arable land and preparation of the proposed
land use, including land reservation for natural and/or wild-life
conservation

e) Study on the structural function of post-harvest supporting service
facilities

f)  Study on an agro-based industries to be possible to develop

g) Planning on the agricultural extension centre

Agro-economic survey and study

a)

b)
c)
d)

e)

Survey on the marketing system for the agricultural production,
farm inputs and other commodities

Study on the future demand and supply of the major crops
Study on the future demand and supply of the major crops

Assessment of the agricultural development effect as well as the
environmental impact

Evaluation of the agricultural benefit, farm income level by types
of the farming .

Socio-economic survey and study

a)

b)
C)

d)

Review and assessment of the current performance progress of
the regional economic development.

Review of the present situation of agricultural institution

Preparation of the improvement plan on the agricultural
supporting services function

Study on the transmigration settiement as well as re-settlement
plan of the native people



8)  Imrigation planning

a)

b)

c)

Study on the water resources for irrigation development, site by
site, taking into account the water intake system, such as gravity
system, pumping system, etc.

Preparation of the irrigation development plan inclusive of layout
of the irrigation schemes

Proposal on operation and maintenance system on the irrigation
facilities

8)  Flood protection and drainage improvement

a)

b)
C)

d)

e)

f)

Inventory survey of the existing facilities and those operation
effect

Inventory of the natural drainage systems

Study on the sea water intrusion and assessment of a potential of
the sweet water for irrigation development

Study on the seasonal flooding in relation to the tidal action in
major river sections.

Study on the sea water intrusion and assessment of a potential of
the sweet water for irrigation development

Preparation of the flood protection and drainage improvement
plan, including the rehabilitation plan on the existing facilities

The basic design will be made based on the above study and project formulation.
The development schemes or essential components will be as follows:

Irrigation service system
Drainage system
Flood protection measures

On-farm development, including farm road network, reclamation
and/or land levelling, water distribution canals, etc.

Village road network in connection with the Kecamatan road
system

Rural water supply system
Rural sanitation service function and structures.

Public buildings, such as club house, marketing facilities, training
centre, clinic, etc.

Transportation and communication facilities

Rural electrification



6.

Organization of Water Users Association and Agricultural
Cooperative Society

Improvement of agricultural supporting service function, such as
extension services, farmers credit facilities, farm input supply
system, etc.

Establishment of post harvest service function, such as rice mill
centre, go-down and/or field depots for facilitating the farm inputs
distribution and marketing of production

Environmental conservation measures, such as re-forestation, etc.

Experts required for the Study

The following expatriate experts and engineers will be required for executing the

above services:

Expertise M/M required

For the Stage I Works: Field Investigation and Basic Design

(1) Team Leader/Rural Development Planner 8
(2)  Meteo-Hydrologist 3
(3) Geologist 2
(3) Soil and Land Classification Expert 6
(5) Agronomist 8
(6) Agro-Economist 3
(7)  Sociologist 2
(8)  Environmentalist 2
(9)  Irrigation Engineer 8
(10) Drainage Engineer 6
(11) Structural Engineer/Design Engineer 6

Total 54

Schedule of the Study

The subjected services will take 8 months in total. The field investigation and
the basic design work will be commenced from May when the dry season started and
the project formulation and basic design works will continue up to December. The
month from January to March will spent for the official procedure for successful
setting of the "Exchange Note" between GOI and GOJ..

Undertaking of JICA

For execution of the technical services in the subjected master planning, JICA
will provide the following services.

1)  To organize the "design team" and dispatch it with own budget.

2)  To financially assist GOI in preparation of the aerial photo-mapping on
a scale of 1/5,000 with 0.5 m contour-lines, covering approximately
5,000 ha

3)  To undertake the technical transfer to the Indonesian counterpart
personnel in the course of the field investigation and design work.
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4)  To provide financial aid for implementation of the Pilot Project
8. Undertaking of Government of Indonesia

The Government of Indonesia will take necessary action and/or proper
arrangement to facilitate a smooth implementation of the proposed works.

1)  Provision of the Existing Reports, Data and Information

The existing reports, data and information to be relevant to the project
study shall be provided by the Ministry

2)  Accommodation and Office Space

The office space required for the study team in Jayapura and Merauke,
including necessary equipment and utilities, shall be provided by the
Ministry. The study team will make all necessary arrangement to settle
its accommodation by its self, but need assistance for rent contract, etc.

3)  Appointment of Officials for Coordinating Services

The Ministry will appoint officials, agents and representatives as may be
necessary for effective implementation of the consulting services.

4)  Visas and Permits

The Ministry shall assist the study team in obtaining necessary entry and
exit visas, long term stay visa and travel documents required for their
stay in Indonesia.

5)  Expert Status

The study team assigned in this services will be given the status of
experts performing the services for the Ministry during their stay in
Indonesia. The study team shall ensure, however, that their personnel
abide by all applicable laws and regulations of the Government and its
authorities.

6) Taxes and Duties
The study team shall be exempt from all the taxes, duties and other
charges imposed on and in connection with implementation of the
proposed study.

7 Cooperation and Counterpart Staff
The Ministry will issue to its officials, agents and representatives

concerned, all such instructions as may be necessary or appropriate for
effective implementation of the services.
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Implementation Schedule of Basic Desugn of the Pilot Scheme

Essential Work Items Apr. | May | Jun Jul Aug | Sep | Oct | Nov Jan | Feb | Mar

1) Establishment of Meteo-Hydrological Station

2) Preparation of Aerial Photo-Mapping

3) Collection of Relevant Data and Information

4)  Semi-Detailed Soil Survey

5)  Agricultural Survey and Development Planning

6) Agro-Economic Survey and Assessment of Plan

7) Socio-Economic Survey and Evaluation of Develop
ment Impacts

8)  Engineering Survey and Irrigation Planning

9) Engineering Survey and Drainage Improvement
and Flood Protection Planning

10)  Survey and Planning of Rural Infrastructure

11) Environmental Assessment

12)  Finalization of Basic Design of Pilot Scheme

LEGEND

sl Field Investigation and Study
% Project Formulation and Basic Design
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