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1.0 INTRODUCTION
1.1 GENERAL

The Government of Indonesia, Department of Public Works, has commissioned the Asian
Wetland Bureau - Indonesia, to prepare an Environmental Impact Assessment (EIA) for a
Second Stage Integrated Swamps Development Project (ISDP) in the provinces of Riau,
Jambi (Sumatra) and West Kalimantan, Indonesia.

BCEOM Consultants finalized the Preparation Report describing the proposed project. As
a part of the Preparation Report, in accordance with Government of Indonesia Regulation
No. 29 of 1986, Environmental Impact Assessment (ANDAL) reports, with
Environmental Management Plans (RKL) and Environmental Monitoring Plans (RPL)
were prepared. Separate ANDAL/RKL/RPL reports were presented for each of the three
provincial project areas.

The World Bank would partly fund the project. The World Bank has a policy on
environmental protection contained in it’s Operational Directive No. 4.01: Environmental
Assessment. The World Bank has requested thar the three existing ANDAL reporis be
revised and incorporated into a single documen:. Additional information on existing
environmental conditions and impacts on off-site areas and coastal resources should be
included.

The purpose of this document is 7o revise the three existing ANDAL reports and presens
an environmental impact statement consistent with World Bank OD 4.0!. This revision
combines and expands on information contained in BCEOM’s Preparation Report, and the
accompanying Technical Reports, including the three ANDALs. A substantial amount of
new information is added. Evaluation concentrates on those aspects and activities of the
proposed ISDP Project where significant environmental impacts are most likely.

1.2 THE PROPONENT
The proponent for the project is:

Directorate of Swamps,

Directorate General of Water Resources ‘Development,

Ministry of Public Works. .
Jl. Pattimura No. 20

Kebayoran Barni,

Yikasia Sclatan, Indonssia,

1.3 PROPOSED PROJECT
The Government of Indonesia, Directorate of Swamps essentially proposes to upgrade the

infrastructure of a number of existing transmigration and swamp development schemes in
the provinces of Riau, Jambi and West Kalimantan. This upgrade is a part of Stage II of

1
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the Government of Indonesia’s approach to development. The major components of the
prqect involve construction and rehabilitation of roads, navigation canals, flood
mitigation and water management structures. A number of additional agncultural and
social components are also proposed but most of these are considered to have little
environmental impact (see section 3.2).

1.4 LEGAL AND ADMINISTRATIVE REQUIREMENTS

The first significant legislation to be passed in Indonesia concerning the environment was
Act No 4 (1982) "Concerning Basic Provisions for the Management of the Living
Environment®. This act included provision for compensation and penalties for
environmental degradation (Article 20), a requirement that every activity likely to have an
impact must have an Environmental Impact Assessment (Article 16) and provision for the
involvement of non-government organizations (Article 19). Legislation specific to EIA has
development further through the following legal instruments:

o Govermnment Regulation No 29 (1986) - Analysis of Environmental Impacts
states that all planned projects must go through the AMDAL (Analysis
Mengenai Dampak Lingkungan) process.

AMDAL is an integrated review process. It coordinates the planning and
review of proposed development activities, particularly their ecological,
socio-economic and cultural components. If important impacts appear
likely, then a preliminary environmental report (Penyajian Informasi
Lingkungan - PIL) and an environmental impact assessment (Analisis
Dampak Lingkungan - ANDAL) may be required.

The regulation also includes a parallel process, Studi Evaluasi Mengenai
Dampak Lingkungan, or SEMDAL, which applies to projects which were
already under way during 1987, but had not yet been assessed for
environmental impact. These projects may require 2 preliminary
environmental evaluation report (Penyajian Evaluasi Lingkungan - PEL)
and an environmental evaluation study (Studi Evaluasi Lingkungan - SEL)
if important impacts are expected.

o Often, the PIL and PEL reports are not required if ministerial decisions
decree that significant impacts are expected. In this case the process moves
directly to the preparation of the terms of reference (Kerangka Acuan -
KA) for the ANDAL od SEL reports. For both AMDAL and SEMDAL
process, cnviruamenial nanagement  plans  (ilencana  Pengelolaan
Lingkingan - RKL) and cnvironmental monitoring plans (Rencana
Pemantauan Lingkungan - RPL) must be produced.

General guidance for AMDAL procedures and report preparation have been established
by the State Ministry for Population and Environment and include :
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Ministerial Decree No 49 (1987) - Guidelines for the Determination of
Significant Impacts.

Significant impacts are very basic changes which are caused by any
activity. Paragraph (2), Article 3 of PP No 29 (1986) states that impact
significance is determined by :

- the number of people affected by the impacts;
- the areal extent of the impact;
- the duration of the impact;

- the intensity of the impact;
- the number of other environment components affected by the
impact; '

- the cumulative nature of the impact;
- the reversibility or irreversibility of the impact.

Ministerial Decree No 50 (1987) - Guidelines for the Analysis of
Environmental Impacts of Proposed Projects. It includes the PIL, KA ior
the ANDAL, ANDAL, RKL and RPL.

Circulation Letter No 3 (1987) - Procedure for the Mitigation of Pollution
and Damage to the Environment. The implementation of any activity must
be followed by an effort to prevent and mitigate pollution and/or the
destruction of the environment.

Other general environmental legislation includes:

0

o

Act No 5 (1990) Conceming Conservation of Living Resources and Their

Ecosystems;
Government Regulation No 28 (1985) Conceming Forest Protection;

Government 'chulation No 20 (1990) Concerning Water Pollution
Protection;

Presidential Decree No 32 (1990) Conceming Protected Areas

Specific Guidance for AMDAL procedures and report preparation have been established
by the Minister of Public Woiks and include,

o

Ministerial Decree No 531 (1989) Guidelines for Screening of AMDAL for
Public Works Projects;

Ministerial Decree No 557 (1989) AMDAL Implementation Guidelines for
Public Works Projects; -
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Ministerial Decree No 126 (1990) Determination of Project requiring an
AMDAL;

Ministerial Decree No 46 (1990) Technical Guidelines for AMDAL in the
Ministry of Public Works; and

Ministerial Decree No 779 (1990) Technical Guidelines for AMDAL for
Swamp Projects.

In th'c'case of the presently proposed project, the environmental requirements for the
Government of Indonesia are currently at an advanced stage, with ANDAL, RKL and
RPL reports already presented.

“The World Bank has been involved in assisting Government of Indonesia with swamp§

development since the late 1970°s. Guidelines for World Bank sponsored projects are
outlined in the World Bank Technical Paper No. 139 (World Bank 1991). This paper
contains a number of Operational Directives, policies and procedures for environmental
assessment. Operational Directive 4.01 deals specifically with environmental assessment
of development projects and thus, the current document conforms to the guidelines
contained therein.

1.5 STUDY OBJECTIVES
The principal otjectives of this Environmental Impact Assessment are:

o Provide a description of the existing natural and socio-economic
environment within the area of influence of the project;

o identify the project components which might have a significant impact on
the existing natural and socio-economic environment;

o identify the potential impacts of these pro >ct components on a local and
regional scale;
o identify existing and ongoing negative environmental impacts of the

schemes and suggest ways they may be mitigated through project dcs:gn or
environmental management; and

o analyze the nei environmeat! jinpacis of the projeci znd suggest mitigating
micasures or zlternatives which might alleviate negative impacts.

1.6 STUDY SCOPE
The study encompasses the three project areas in the pfovinces of Riau, Jambi and West

Kalimantan. Although the project administrative boundaries can be clearly defined in most
cases, the boundaries of potential environmental impacts may be broad and irregular. For

4
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this reason, the study area includes outside areas of potential impacts, especially where
such areas included conservation reserves, primary forest, coastal habitats, neighbouring
villages, and local fisheries.

Although the project contains a complex scries of components, many of these components
are likely to have little or no environmental impacts. Therefore, the study only examines
in detail those project aspects and activities that might have a significant impact on the
environment.

In addition to the new project components, existing and continuing environmental issues
at the sites are evaluated in the light of the proposed project. Possible methods of
alleviating existing problems are discussed. These issues include pest control, off-sxtc
timber harvesting, threats to endangered species and creation of buffer zones.

The revision of the existing three ANDAL reports was implemented in four months,
including three-week field visits to each of the provioncial project areas by a separate
team of specialist. Field work filled in most of the important gaps in the available data,
and verified other data, but this report is still largely based on existing data, particularly
civil-technical information, from the Preparation and Technical Reports.

1.7 STUDY METHODS

Most of the technical data on which this study is based is contained in twenty technical
reports prepared by BCEOM and Associates and readers requiring more details of the
project should consult these documents. To supplement these data and gain additional
environmental information, Asian Wetland Bureau staff undertook field trips to each site
during August/September 1992.

The field teams visited all project schemes, and inspected virtually each proposed project
activity. Information on the environment at these sites was assessed through observations
on vegetation and wildlife, soils, aquatic environment and the range of human activities
occurring. The existing regional environment was assessed by noting the type and asiount
of off-site activities in the area, and the type, quality and extent of natural habitats
occurring.

Because of insufficient time in the field, much additional information was gathered from
local residents on and off the schemes. At most schemes, discussions -were held with
village heads or village secretaries about the activities on the schemes, problems and how
they arc Geali with, and the ocenrmrence of native wildlife in the arca. Additional
information was gained while travelling through the schecmes and talking to farmcrs,
particularly those near areas of influence from the project. Transmigrants, local non-
transmigrants, people in adjacent villages, forest concession workers and others were
consulted in order to gain an overview of the project setting.

Because of the limited opportunity to collect primary data, much of the information
presented was obtained through repoits which may have varying levels of reliability. In

5




Second draf; printed | November 1992

the case of wildlife observations, only species which the survey team felt could be
dcﬁmtcly identified by the informant are included. To aid in identifications, books
containing good colour photographs or drawings of animal species were taken into the
field. The books were shown to local people, who were then asked to find the animals
they had seen in the pictures. Often this involved a process of elimination, and usually
included group discussions. Only when there was general consensus about a species
identification and the survey team was convinced of the reliability of the observers, was
the species noted as being preseat.

This method was reliable, as many observers spontaneously provided additional
information on the species’ habits, which were accurate. Many persons knew the local
name of the species. This was noted in each case and verified whenever a specimen was
secured. This method was particularly useful for fish identification, since most species
were eventually located at markets or with fishers in the field.

In general, it was found that onginal residents had a far better knowledge of the fauna
than the transmigrants.

Throughout this report, topics and issues common to all the project areas have been
integrated wherever possible. However, since the project spans four distinct geographical
areas, in many cases it has been necessary to deal with these on an individual basis.
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2.0 BACKGROUND
2.1 HISTORY OF THE AREA

The wetland area of Jambi and Riau has always been sparsely populated. Only during the
last few decades mainly non-Sumatran people: Banjarese, Buginese and Javanese, arrived.
Until the immigration of these farmers and fishers, settlements were restricted to some
Orang Laut villages along the estuaries, Malay settlements on river levees, and Kubu
tribes in the swampland.

Orang Laut restricted themselves to coastal fisheries and some collection of Nypah and
Nibung palms for building houses. Kubu collected forest products for daily needs. Only
Malays cultivated rice in so-called huma, temporarily fields in forest areas along or close
to the larper rivers: Batanghari, Berbak, Kumpeh (Furukawa, 1986), Siak Besar, Siak
Kecil and Indragin.

Reclamation of Jambi’s vast swampland began with the arrival of the Banjarese as of the
first half of this century. The first centre of Banjarese migrants was Kuala Tungkal,
where they started with the digging of small canals (parir) along river courses for the
cultivation of tidal, rain-fed rice. During low tide the parits automatically drain acid peat
water from the inland swamp forests. During high tide, incoming river water irrigates the
rice fields (see, e.g., Tideman, 1937; Furukawa, 1986). Banjarese migrated from
comparable wetland areas in Kalimantan, and therefore had experience with wetland
reclamation techniques.

Buginese setilers followed the Banjarese in the nineteen fifties and later. Although
essentially fishers, they had some experience with wetlands in their homeland Sulawesi,
(Furukawa, 1986). They copied the reclamation of swamp forests from the Banjarese, but
reclaimed areas on a larger scale. Buginese also started in the Kuala Tungkal area, but
moved southward in the sixties and seventies, due to increasing scarcity of land around
Kuala Tungkal (Van Son, 1991). In the late sixties and seventies they reached and
occupied the coastal area of Berbak, where the ISDP schemes are located. Now this area
remains essentially Buginese (Silvius, 1984; AWB Survey Team, 1991).

Land-use practices were not wholly sustainable. In the coastal areas, salination of land
because tidal influences, pest problems (pigs, rats, bears, erc.), and invasion of grasses
and sedges during cultivation have been a problem from the beginning .of .reclamation.
Therefore, many farmers switched to less susceptible coconut cultivation after about four
years of rice-cropping. This trend has turned most of the original tidz) (non-tranmnigrant)
rice-growing areas into coconti plantztions. Much more than their Kalimanian neighbours
Buginese see swamp cultivation as a spcculative activity. Often, the required money for
opening new land comes from sea fisheries and its export-related activities (AWB Survey
Team, 1991). For Buginese, the speculative aspect of copra production has played a
major role in adjustment of land use. Besides this, they seem less skilled in coping with
the emerging environmental problems than Banjarese. Buginese have frequently
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abandoned their fields and villages, while Banjarese persist over longer periods at one
location.

There is a widespread understanding that in Riau, and possibly also in Jambi, Javanese
gave new impetus to cultivation of abandoned fields. Allegedly this would be because of
their fixation on rice cropping above all other forms of land use (sece Tanaka, 1986), and
their ability to turn grassy plains into sawah again. Field observations of AWB-teams do
not support this. In Jambi's wetlands, especially Javanese often could not cope with the
problems of wetland cultivation. Their inability to cope is related to the whole complex of
problems associated with transmigration into wetland areas.

Next to agriculture, forest utilization took place since the area was settled. All cultural
groups that lived in the area used forest. Most popular were Jelutung (wild rubber) for
marketing, Nypeh and Nibung (swamp palms) for housing purposes, firewood and
(formerly) Sago palm (practised by the original Malay; see Tideman, 1937).

From the beginning of this century, sea fishing took place in the coastal area of Muara
Sabak, practised by Malay and Chinese that newly came into the area. Riverine fish were
also an export product in the first half of the century. Due to the immigration of non-
Sumatran communities, (and possibly also to destruction of the freshwater fish stocks),
marine and coastal fisheries dominate now.

The Siak area was under the control of the Sultanate of Siak Sriindrapura and the villages
near the Siak schemes have existed since the turn of the century. The settlers were mainly
Malay who planted rubber and fruit trees and cultivated rice. By the Second World War
there was also a significant Javanese and Chinese population.

Most villages in the Indragiri area were in existence at the tum of the century. The
market at Teluk Kiambang, the town opposite the scheme which bears its name, was built
by the Dutch in 1928. A Swiss owned rubber plantation existed in Pekantua until the
Second World War. Many of the labourers were Javanese and when the plantation was
destroyed, they stayed in the area. Around 1940, the area near the Retah scheme was
opened by Buginese, with Banjarese and Javanese soon following.

2.2 HISTORY OF THE PROJECT

During the last twenty years, the Government of Indonesia has pursued . development
programs in Riau, Jambi and West Kalimantan. Transmigration has been a part of these
programs in both thc swamp and the dry land arcas. The Government’s transmigration
program in these arcas cominziiced 1o tie late 1980°s and carly 1970°s. The program,
which resettled people from the most densely populated parts of Indonesia in the areas,
had two principal aims. Firstly, the program aimed to alleviate population problems by
moving people to sparsely populated areas. This program would also help stimulate
development in the more isolated provinces.

Indonesia’s development strategy proceeds in four stages:
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Stage I: An expansion of the area suitable for subsistence agriculture using low cost,
simple technology. The Government's role consists of technical services, such as land
clearing, construction of uncontrolled drainage systems, houses, bridges, and the
provision of supporting services for agricultural extension, education and health care.
This stage ends when all production factors are optimally utilized.

Stage II: When production factors established in Stage 1 are fully utilized, the
Government intervenes with capital inputs to improve the hydraulic infrastructure and
water management system. At the same time, agricultural extension is strengthened.
Problems encountered in the first stage of development can be addressed during this

phase.

Other Stages: After another period of consolidating agricultural production a third stage
consists of irrigating individual projects by low-lift pumping from unchecked rivers. A
fourth stage applies to basin-wide areas and involves the creation of fresh-water reservoirs
either upstream from the tidal stretch or in closed off estuaries. At this stage optimum use
will be made of land and water resources, crop diversification and the cultivation of
commercial crops will reach its highest level.

The Integrated Swamps Development Project (ISDP) is a Stage II development plan,
although many of the interventions, particularly the pilot components are considered more
appropriate to Stage III development.

The integrated approach takes into consideration 2 range of project components and
constraints including soils, infrastructure, agriculture, institutions and environment.

In Siak, the Siak Kiri scheme was opened in 1978, with about 2,000 households, mostly
from Java and some local Malays who were already living there. In 1987, the scheme
was handed over to local government, with 1,586 households. The Siak Kecil scheme was
settled between 1979 and 1983 with 2,489 households. Severe flooding and problems with
deep peat soil discouraged many settlers, who moved to other schemes. At hand over in
1987, only 847 households remained.

In Indragiri, the oldest scheme, Teluk Kiambang, was settled from 1971 to 1975. The
other schemes were settled in 1979/80.

Construction work on the five Batanghari-Berbak deltaic island schemes took place from
1969 to 1979, but jargely in the early seventies, and transmigrants scttled betwezn 1969
and 1981, but mostly in the mid scventizs. Four of the five schermics are contiguous, and
all are compleicly surrounded by agriculivral land opened by Malay, Banjarcse and
Buginese who settled the coastal strip since the fifties. The remaining five Jambi schemes
were opened between 1979 and 1986 and settled between 1979 and present. These
schemes are younger, not contiguous (except Dendang 1 and II) and border on forest.

Originally, each transmigrant family received 2! hectares of land at settlement. The
house lot of 100 x 25 meters, usually situated along a secondary canal, and the 100 x 100
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m amble land (Lahan Usaha 1), directly behind the house lot, were cleared by the
Transmigration Department before settlement. The remaining 100 x 100 m of land
(Lahan Usaha 2) behind the LU 1, retained its original vegetation cover, usually forest.
Transmigrants were to clear and till their LU 2 land within five years after settlement.
Besides individually owned land, the design of the transmigration schemes provided for
Reserve Land (Lahan Cadangan) and Green Belts (Jalur Hijau) for future development.

Because secondary canals are a standard 500 meters apart, LU 2 land from one secondary
canal borders directly on LU 2 land from the next secondary canal. Because of this
design, long, finger-like blocks of forest, contiguous with surrounding forest, penetrated
the schemes between the secondary canals, for at least five years after settlement. In older
schemes this LU 2 forest has been largely or completely cleared, but not so in younger
schemes. These blocks of forests inside the schemes are at the base of the pig problem.

Since the early eighties, this standard design was abandoned for one where the LU2 land
of all transmigrant families is aggregated in one or more “corners” of the scheme.

2.3 NEED FOR THE PROJECT

The project is needed in order to address the following problems, which are presently
hindering agricultural productivity:

o flooding of ‘fields during the wet season;

o deadlocks in canals, salination and acidification of soil, ground water and
canal water because of insufficient water circulation and scheme flushing;

o poor water supply for irrigation of crops during the dry season;
o poor drinking water supply;
[ poor road or waterway access to schemes;

. © . pests, particularly pigs, rats and birds;

o lack of coordination in extension and institutional framework;
o insufficient agricultura! knowledge amongst farmers; and,
o lack of manpower and capital input in agricultural systems.

24 PROJECT ALTERNATIVES

Project alternatives can be assessed at two levels.

10
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The first alternative is not proceeding with the project. Without the project, the situation
in the schemes is likely to deteriorate due to the diverse physical problems of flooding,
excessive drainage, lack of water circulation, acidification, salination and lack of
maintenance of canals and water control infrastructures. In addition, there arc problems
with pests and weeds, and inadequate road communications. These would all contribute to
an on-going deterioration in crop production. Many transmigrants have left the schemes
because of the above problems. Some schemes have declined by over 50% Many of the
remaining transmigrants obtain some or even most of their income from off-scheme
activities. In the absence of any environmental controls there is likely to be continued
. degradation of the adjacent forests and other readily available natural resources.

On a second level, there are 2 number of project activities for which alternatives in design

or implementation may prove more efficient or environmentally sound than those
currently proposed. Project activity altematives are dealt with in detail in Section 9.
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3.0 PROJECT DESCRIPTION

The complete description of the project, as formulated in the Preparation Report, consists
of a one-volume Main Report with an Addendum to the Main Report and an Executive
Summary. The Main Report is based on, and extensively refers to twenty Technical
Reports, which in turn are based on an uncountable number of field- and other reports.
Hence, the following description of the project is necessarily partial, mainly limited to
environmentally relevant elements.

3.1 SITE LOCATIONS

The proposed Integrated Swamps Development Project (ISDP) would be located in three
provinces: Riau and Jambi on the island of Sumatra, and West Kalimantan on the island
of Borneo.

The proposed Riau project area is divided into two geographically distinct sub-project
areas, Siak and Indragiri.

The Siak sub-project area comprises two schemes, Siak Kecil and Siak Kiri, located in
Kabupaten Bengkalis. The schemes are approximately 90 km northeast of the provincial
capital, Pekanbaru and are located along the Siak and Siak Kecil rivers. The nearest large
town is Siak Sriindrapura, about 15 km south of the most southerly schemes. Road access
to the area is available from Pekanbaru via the "Caltex Road™, which has a gravel surface
that is regularly sprayed with oil. The Siak Besar River is a major navigation route
between Pekanbaru, Bengkalis and Batam Island. The river is navigable by large vessels
to 1,000 tonnes. Speedbaoats and water taxies offer regular services to the sites from Siak
Sriindrapura and Bengkalis. The total gross area of the schemes is about 22,000 ha, of
which about 6,850 ha is currently cropped.

The Indragini sub-project area comprises five schemes located on both banks of the
Indragin River between Reagat and Tembilahan, about 210 km southeast of Pekanbaru.
Schemes in this sub-project area include Kuala Cinaku I (in Kabupaten Indragiri Hulu)
and Kuala Cinaku lI, Teiuk Kiambang, Tempuling and Retah (in Kabupaten Indragiri
Hilir). The schemes iccated on the south side of the Indragiri River are serviced by a new
provincial road, which is currently asphalted as far as the Teluk Kiambang scheme.
Another asphalt road on the northemn side of the river links the town of Teluk Kidmbang
with Tembilzhan. Altemative access to all schemes is available by boat along the Indragiri
River. The total gross arca of the schemes is5 aboui 10,800 ha, of which zbout 10,350 ha
is currently cropped.

The proposed Jambi project area comprises ten swamp schemes located in Kapubaten
Tanjung Jabung about 80 km northeast of Jambi, the provincial capital. These swamp
schemes can be conveniently divided into the Batanghari-Berbak deltaic island schemes
(Muara Sabak, Lambur, Pamusiran, Rantau Rasau, and Simpang Puding) and the
Batanghari and Lagan river schemes (Dendang 1, II and III, Simpang Pandan and Lagan
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Hulu). The total gross area' of the schemes is 43,370 hectares of which 27,546 ha are

currently cropped.

The West Kalimantan project area comprises schemes to the west of Pontianak, the
provincial capital and twelve schemes to the southeast of the city. Both sub-project areas
are located in Pontianak Kabupaten. In the western sub-project area the schemes are
Kapuas Kecil II and III, Kalimas, Jawi, Sei Betutu and Punggur Kecil. The total gross
_area is about 19,000 ha of which 13,930 ha is currently cropped. The eastern sub-project
area consists of the schemes of Rasau Jaya, Pinang Luar, Pinang Dalam, Sei Radak, Sei
Bulan, Jangkang I, Olak-Olak Kubu, Desa Kubu, Air Putih, Arus Deras and Sei Nipzh.
They are located in the delta formed by the Kapuas, Punggur Besar, Ambawang, Kubu
and Terentang Rivers. The closest scheme, Rasau Jaya is some 43 km from Pontianak.
The total gross area of the schemes is 27,125 ha of which 17,325 is currently cropped. -

3.2 OVERVIEW OF PROJECT COMPONENTS

The project would consist of eighteen? main components which will be implemented over
a five year period. The following project components are identified (components marked
with a @ [filled dot] are deemed environmentally significant and discussed in some detail
further in this Chapter):

° Upgrading and rehabilitation of existing hydraulic infrastructure for
irrigation and flood mitigation {canals, dikes, river channelization and
various flood control devices); construction of new hydraulic infrastructure;
and construction o pilot irrigation systems.

o Upgrading of hydrometeorological network.

] Improvements to transport and navigation systems (road and navigation
canal improvements).

® Upgrading of base camp facilities in Riau.

o Improvement of potable water supply through provision of rainwater tanks,
upgrading water treatment stations (Jambi) and piped water network (West
Kalimantan).

o Introduction of efficient Operation and Maintenance.

1 References 10 the totat sres of the ten Jambi schemes range from 39,193 ha (TRS. Tab3.1, p.63) 10 $2.687 ha (TRI4,
Tab2.1,p-12).

2 The Preparation Report mentions snd Tists only seventeen project components. Here we include the upgrading of the Risu
Basccamp, omitied in the project descriplion.
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° Strengthening of agricultural support services, formation of 2 Water User's
Association (WUA), improvement of seed supplies, and alleviation of
constraints caused by agricultural pests.

. ahivub Wv‘ﬁw

(] Support 1o Estate Crop Production in coconut production and improvements
to copra production and marketing.

L Aquaculture development.

o Support of agriculture research by the Agency for Agricultural Research
and Development (AARD).

o Support of agro-industry activitics to identify houschold and small-scale
activities suited to the project area and to provide assistance to assure its
viability.

o A pilot credit component to investigate alternative mechanisms for the
dispersal and collection of short term production loans.

. Support for assisted supplementary settlement in selected schemes. This )
depends on the results of detailed studies of the potential for such
resettiement.

h o Non-formal education component to improve literacy, with emphasis on ’
women.

o A rural health program throughout the schemes, with emphasis on the
needs of women and children.

] o A Women in Development programme.
o Institutional strengthening to improve the capability of provincial and
district agencies.

L An environmental component to supervise project implementation and
monitor its impacts. )

3.3 ENVIRONMENTALLY SIGNIFICANT PROJECT COMPONENTS

‘ Many of the projcct composnents are likely to have little or no impact on the environment.

They are not considered in detail in this assessment. All components are designed to

provide significant social benefits and thus could be regarded as having a positive impact -
on the socio-economic environment of the people involved.

The following project components have more or less potential for environmental impact .
and are therefore dealt with in detail. Four appended Maps (1A-4A) detail the significant

14




4
-

Ty

i wiga depy pfienl

l\..

LIRS T

-———-

Second drafl; printed | November 1992

project activitics for the four arcas. Appendices 1 and 2 present a summary of the type

- . and volume of project activities in the Jambi and West Kalimantan project areas. Table 9

in Chpater Seven shows a summary of proposed earthwork volumes.
3.3.1 Upgrading of Hydraulic Infrastructure

This aspect of the project is essentially designed to overcome the four most important
environmental problems faced by the transmigrants, that of inundation during the wet
season, insufficient water for cropping during the dry secason, deadlocks in canals or
insufficient circulation, and saline intrusion. The project proposes to either renovate
existing hydraulic structure where appropriate, or install new hydraulic structures.

The following is a brief description of the design and purpose of the major hydraulic
components of the schemes:

Dikes

Dikes are raised, long mounds of earth, typically I-2 meters high and of variable width.
Almost all dikes in the proposed project will be constructed from whatever soil material
can be excavated at the site of construction. No earth is transported. Nor is earth
excavated from any proposed canals, used to build dikes. Therefore, locally available soil
material determines the quality of dikes. This method always leaves the equivalen: of
canal or drain at the foot of each dike. In some Indragiri schemes dikes can be built from
the readily available supply of river sand.

The principal function of a dike is flood mitigation during the wet secason. Dikes are
located so as to protect fields from inundation from an adjacent river, the sea, or an
adjacent peat swamp forest. Because of the raised design, dikes are often used for
vehicular transport, usually bicycle or motorbike. Some of the proposed roads are on
dikes. In some schemes, dikes and their associated canals were reported to have reduced
pig numbers entering the scheme.

Canals

Canals are classified according to function, branching order and size. Based on function,
pavigation, supply and drainage canals are distinguished. Often the same canal performs
more than one function, e.g., navigation-supply or supply-drainage, or schemes lack one
or two functional types. By branching order, onc mey distinguish primary, secondary and
tertiary canals. Primary canals, whetier supplying and/or draining water, usualiy conncct
to & river but often to a navigalion canal. Secondary canals usually run perpendicular to
the primary canals from which they stem. Primary and secondary canals are often blind
(dead-ended) but may connect two rivers, respectively two primary canals. Finally,
tertiary canals, again perpendicular on the parent canal, deliver water to the fields or
drain them.
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Six size classes seem to be distinguished, largely paralleling branching order. Yet,
branches of the same order may vary grea'ly. Navigation and primary canals are always
largest: 20-40 meters wide and 3-5 meters deep. Secondary canals are usually
intermediate (but often differ little from primary or tertiary canals): 2-20 meters wide and
1-3 meters deep. Tertiary canals are usually smallest: when present or discernible 1-2
meters wide and 0.5-1 m deep.

Local usage of terms may not always conform to this terminology. In West Kalimantan,
branch order names are based solely on size, and 'secondary’ canals may lack: there
tertiary canals connect to primary canals.

Dikes, navigation, primary and secondary canals always expose pyrite or put when
present, and then require mitigation measures. .

Canals serve a dual purpose of wet season drainage of floodwaters, and dry season
irrigation of fields. Apart from typical rain-fed irrigation, tidal irrigation is practised on
many schemes. In this situation, the canals are filled by water from the river on the
incoming tide (usually upstream of salt influence) and then are blocked off at the mouth
so that the fresh water is available for irrigation.

Elap Gates

Flap gates are automatic ‘onc-way flow water control structures which are designed
exclusively for flood protection at high tide and drainage at low tide. They are normally
designed not to let the tide in, but can be modified to do so with the addition of a winch.
Flap gates are typically placed at the entrance to secondary and primary canals.

Sluice Gates

Sluice gates are manually operated flood protection structures. They are not suitable for
remote areas since they require the presence of an operator. The use of sluice gates is
limited to storage of tidal or rain water during the dry season, or for semi-permanent

closure of canals in the wet season. Sluice gates are usually located on primary or
secondary canals. Sluice and flap gates are combined in construction in some situations.

Stop-Logs
Stop-logs are smaller, cheap manual structures consisting of a sliding gate which is
remov=lic without the help of a winch. Because of the manual operation, these gates arz
implemented only oo small tertiary canals.

an h
Self explanatory.
Off-take Structures
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Off-take structures are smaller constructions across tertiary canals for gravitational
distribution of irrigation water on a rotation base. They are only proposed in the two
pumped irrigation pilot projects in Pamusiran (Jambi) and Siak Kiri (Riau).

3.3.2 Improvements to Transport and Navigatioil Systems

Roads, Bridg § Jetti

Road upgrades range from simple earthen roads along or on existing dikes, to asphalted
roads of 6 meters width. The present road network in many areas is restricted to transport
by motorcycle, bicycle or on foot.

Most bridges on the sites are currently of wooden design and many are in a dangerois
condition. Concrete bridges are favoured for upgrades on the various schemes. The
various bridge designs are detailed in TR 12, p.33.

Jetties would be newly constructed or upgraded according to their present condition and
location. TR 12, p.31 provides details on jetty designs in the schemes

Navipation Canal
Some (primary and secondary) canals are used for navigation by boat, including
sampans, speedboats and pompongs. Some canals are also built specifically for this
purpose, or for the dual purposes of navigation and flood mitigation.

3.3.3 Upgrading of Base Camp Facilities in Riau

Base camp facilities at Siak Kiri would require upgrading in order to accommodate the
workforce required for the project. The base camp, located at Buantan is currently in a
state of disrepair.

Upgrading would consist of renovating or reconstructing the already existing buildings
and facilities.

3.3.4 Strengthening of Agricultural Support Services

In this section, the main issues of environmental concern are in the implementation of
past control measures:

Perimeter Pie Fence

Wild pigs are a serious threat to the viability of the schemes because of the damage they
can cause to crops. At present individual farmers protect thjeoir crops with bamboo
fences around individsual fields. This increases the fence-length to protected-land ratio
enormously. It is considered more cfficient to look for a collective solution. The project
therefore proposes that a fence be built around the perimeter of all schemes in order to

17



Vpr 3 e

)

Uy
)

Second drefi; printed | November 1992

prevent access to the fields by pigs. This involves 571.5 kilometres of fence, requiring
and estimated 142,875 m® of rock for the foundation, for all thirty-four schemes.

The pig fence would be of chain link construction in a rock and masonry foundation, or
with underground sheet piles. The fencing would be integrated with the road and drainage
systems, having animal grids where it crosses roads.

Rat Control

Rats are a major problem at many schemes. A research component would develop, and
test in a field situation, a chemo-sterilant, and palatable bait and study rat population
dynamics on ISDP schemes, all in the project’s first year. Three compounds would be
investigated on their suitability as chemo-sterilant: an orally active androgen® (methyl-
testosterone), a highly potent gestapen and o-fluorohydrin. The latter chemical has not
yet been tested in Indonesia.

Greater coordination of eradication efforts and systematic baiting, would control rats in
the second (selected schemes) and third (all schemes) year of the project. Concurrently an
extension, demonstration and training programme would organize farmers. Application of
rodenticide on 1.2-2 hectares (rice) farms would increase from zero in the first year, to
2.5 kilograms in the second and third years, and then gradually decrease to 2.0, 1.5, 1.0
and 0.5 kg in years four to seven.

W nt

Weeds are a serious problem in many schemes, primarily as a result of farming methods
(no puddling) and labour shortage. Aquatic weeds in canals and rivers are also a serious
problem in some schemes, because they reduce water flow and navigation. The project
proposes zero tillage methods, viz. pre-planting spraying with a mixture of 1'% litre
glyphosate (Roundup”) with one litre of 2:4-D (U-46") or MCPA?, instead of weeding by
hand. When sprayed, weeds should be young, unwilted and growing vigorously, e.g., in
September-October. Optionally, heavy weed growth or weeds after flowering may be
controlled by slashing (and burning) 3-4 weeks before spraying, to induce foliage growth
at spraying time (TRS, p.33-34). A point of particular attention in the land development
component would be improvement in the supply of agro-chemicals, including herbicides
(TRS, p.93). Proposed Technical Demonstration Units would, among others, demonstrate
weed control in pre-planting (TRS, p.96) and post-harvesting stage and in perimeter
managoment. Weed rescarch involves testing specific herbicide packages known to be cost
effective, but little practised i Jadenesia. Rescarch should invesiigate concentrations and

3 “The androgen, incorporated in paralfin wax. causes immediate and lasting infenility in females. and sgpression in males.
s “The -unspecified- gestagen inhibits ovulation and parturition, lesding to the death of newborns.
S Note that other herbicides than the quuicd trdenames sod brands, corksin the proposcd active substances.
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ratios of different combinations of glyphosate, 2:4-D and MCPA (TRS, p.107-108). The
project does not propose specific measures to control aquatic weeds.

Insect Pests and Plant Discases

Although insect pests and plant diseases occur in all ISDP schemes, they are not as
important a problem as they are in the intensive rice producing areas of Indonesia (TRS,
p.34). The preparation reports do not detail pest species, discases, or damage leveis®.

There are no explicit references to specifically insect control or pesticides to be used,
except in costing tables and farm model tables.

3.3.5 Aquaculture Development

Aquaculture is not widely practised in any of the ISDP schemes. Poor soil and water
quality, the farmers® insufficient knowledge, experience and skill, inadequate capital and
management, and shortage of labour and fish fry are the causes. Improved drainage
infrastructure, though primarily designed for flood protection, would indirectly address
poor water quality. Direct interventions would consist of (l) a technical support
programme, (2) an extension and training programme, and (3) strengthening of the
aquaculture support system.

Under the technical support programme one hatchery centre would be developed in
Rantau Rasau (Jambi), Teluk Kiambang’ (Indragiri, Riau) and Sei Kakap (West
Kalimantan) each, to improve fry supply. A total of forty-seven demonstration ponds in
selected schemes would demonstrate different pond designs, their construction, and
operation (including otter control), and water quality management (liming, flushing). The
technical support programme also includes research facilities in selected sites.

lue extension and training programme, which will channel the results of the aquacultural
research, is directed to extension workers and key farmers. The programme involves five
training courses (pond construction without Potential Acid Sulphate Soils; pond
management; rice-field and livestock-fish culture; fish processing; and institutional
development).

Improvement of the support system involves establishment of fish farmers groups,
processing 2nd marketing, credit availability and consulting services.

3.3.¢ Sunplementary Settlement Schome

The project would support the supplementary settlement of about 400 families in Jambi,
about 870 families in West Kalimantan and about 600 families in Riau (Siak Kecil). In

¢ The “Bascline Swudy for Risu® (TR3) mentions 8 number of insect pests and plant diseases by substantive -not specific-

mame, a1 perceived by the farmers.
7 Note that » dysfunctioaal haichery exist in the Teluk Kiambang scheme (ool lown).
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Jambi, about 200 families would be settled in each of Simpang Pandan and Lagan Hulu,
In West Kalimantan they would be distributed as about 175 in Rasau Jaya III, 150 in
Pinang Luar, 125 in Arus Deras, 120 in Pinang Dalam, 50 in Jangkang I, 175 in Air
Putih and 75 in Desa Kubu.

Land suitable for settlement would be identified through Survey and Investigation of
Rights (by National Land Board) and appropriate soils and topography surveys.

3.3.7 Environmental Component:

This component consists of environmental management and monitoring of the project and
would be implemented through the Directorate of Programme Planning. The
environmental management component would be implemented during the construction
phases of the project, the purpose being to reduce the environmental :mpacts during this
critical stage. Environmental management would include:

o supervision during civil works construction to minimize the negative impact
on crop production;

o assessing the need for compensation arising from any damage; and
o training of extension workers in the correct use of agricultural chemicals.

Project monitoring studies would be undertaken during the third and fifth years of the
project to determine its impact and to identify any problems
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4.0 EXISTING PHYSICAL ENVIRONMENT
4.1 CLIMATE

All project schemes are located on coastal plains with a tropical climate characterized by
permanent high temperatures, absolute and relative humidity (always above 90%) and
precipitation. Monthly temperature variations (26-27 °C) are negligible compared to daily
variations. Monthly rainfall varies greatly and all project schemes experience at least one
pronounced, long wet season (centred around November and December, with a second
peak around April) and onec mild, short *drier’ season (about June to August).

4.1.1 Riau

The Siak sub-project area has an equatorial rainfall distribution characterized by two
peaks of rainfall and a weakly developed dry season. There are 7-9 consecutive months
with a monthly rainfall more than 200 mm, and less than two months with rainfall less
than 100 mm. Average annual rainfall in the Siak area is about 2,300 mm.

The Indragiri sub-project area is also located in the equatorial zone, but is characterized
by a single rainy season and one dry season. Average annual rainfall at Rengat, near the
schemes, is 2,230 mm, temperatures vary between 26.0 and 27.6 °C (Table I and Figure
1) and humidity is a constant 98%.

Average annual sunshine hours are about 50-52% or 1900-2000 hours. During the main
wet season, October-January, they are lower at about 38-45% or 4.0-4.9 hours per day.

4.1.2 Jambi

A single, five to six months wet season and a mild dry season of less than two months
characterize the Jambi project schemes. November and December are the wettest months,
June to August the driest (but still over 100 mm). Mean annual rainfall is 2,202 mm.
Table 1 and Figure 1 give average monthly rainfall figures over the period 1960-1989, for
Jambi airport, ca. 80 km south-west of the project schemes.

Mean annual temperature is 26.5 °C, with monthly maxima between 32.4 °C (June) and
30.0 °C (January) and monthly minima between 22.3 °C (January) and 23.3 °C (May).
Average annual sunshine hours are 52% or about 2,000 hours. During the wet season
(October 10 April) sunshine hours are lower at about 45% or 4.9 hour per day. The
growing scason for both annnals and trecs is wloil © misnihs jor yoar in the area of the
schenizs.

4.1.3 West Kalimantan
The Kapuas coastal swamplands have a yearly rainfall of approximately 3,053 mm with

highest monthly precipitation between October and December. This is correlated with the
reported floods at the project schemes in the months of December and January. However,
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total precipitation increases towards the area south of Kubu. Driest months, but still with
more than 100 mm, are June to August.

West Kalimantan temperatures vary little, with monthly maxima of 29 °C to 33 °C and
mean monthly minima of 22 °C to 26 °C throughout the area. Relative humidity is high,
between 83% and 91%. On average the growing season is about 8-10 months long in this
coastal region.

m
Table 1: Rainfall and temperature data for Rengat (Indragiri, Riau), Jambi (airport),
and Pontianak (airport). Observation period 16-30 years.
{Source: reinfall: TR 1; tempersture: RePPProT, MUN 1992)

RIAU JAMBI W KALIMANTAN
Rainfall Temperature Rainfall Temperature Rainfall Temperature
Jan 178 26.0 183 25.9 231 27.0
Feb 184 26.2 1S 26.3 196 27.4
Mar 224 26.0 243 26.4 21 27.7
Apr 271 26.2 264 26.7 72 28.0
May 182 21.3 181 27.0 246 28.2
Jun 120 27.6 114 27.1 193 27.8
Jul 12 26.7 101 26.5 200 27.5
Aug 107 26.6 113 26.7 163 27.6
Sep 179 . 26.8 134 26.6 267 215
Oct 179 27.0 193 26.6 336 27.1
Nov . 265 26.7 248 26.5 392 27.1
Dec 219 26.3 253 26.0 326 21.2
Mean - 26.6 - 26.5 . - 27.6
Toal 2,230 ‘- 2.202 - 3,053 -

=—_———m
4.2 GEOLOGY

The Jambi and Riau Project areas are part of the extensive swampy coastal plain of
Svmatrz. Geologically this coastal plain is a part of the huge basin (synclinoriumi) lying
parallel and to the north of the anticlinorium which stretches from the town of Kotatengah
via Pekanbaru and Air Molek to Jambi. It is filled with volcanic tuffs and erosion
products of the Barisan mountains. The synclinorium was subsequently covered with
marine and alluvial deposits.

22




- wide s o

Second draft; printed | November 1992

. Riau . '
Total: 2,230 mm/y - Mean: 26.6 dgr.C
300 1 271 128
250 { 7.6 1275
&
£ 200 1 127 «
'g / ,._/- \\.\ E
E 150 3 \ + 26.5 g
E L= V,/ 107 - o
E 100 {| m2ET [T 126 &
("]
50 1 1+ 25.5
0 o - .3 [ [=] Q. > (2 25
[ T [ 3 - -
S & 2 < £ 3 3 2 80 %2 8
Jambi
Total: 2202 mmiy Mean: 26.5 dgr.C
450 1 : 128
400 1
350 1 1275
300 264 e
£ 1 .1 Q
E 250 1 //.{ + 27 g
= ) ]
E 150 - . N 2.
100 101 NG S
T = i+ 26
0 || "2
0 e o > a N 255
o e - E—3 [« 3 [4]
§ 8 2 ¢ £33 3§38 2 &
West Kalimantan Mean: 27.6 dgr.C
Total: 3,053 mmly 28.2 392
400 | A~ N, 128
]
350 ;/- \\R__,,_n — | Vo
o0 4 Ty e o
K a27 —— 27
£ 250 - E
o [
E ® o
E 150 | . 26 @
=
100 ; »




. lepre adbivSRM

Second drsfR; prinied 1 November 1992

The project areas in Sumatra consist mainly of quaternary alluvial and delta deposits of
the Batanghari, Siak, Siak Kecil and Indragiri rivers and their tributaries although in the
northern parts of the Siak schemes and, extensively in the Indragiri schemes, thick marine
deposits of mainly clays have been found under the peat layers.

Due to a slow transgression of the sea during the Post-Pleistocene era, a tidal swamp
regime developed near the coast, with high tides entering the Lagan, Batanghari, Berbak
and Pamusiran rivers in Jambi as well as the Sizk and Indragiri rivers in Riau.
Inundations took place, forming peat soils in the backswamps. In the delta areas the peat
developed mainly in the depressions in the middle of the “islands®, and predominantly
reached a thickness of less than 2 m. In the inland areas huge peat domes with a thickness
of more than 10 m commonly developed. Many of the schemes are situated on the fnnges
of these domes.

The West Kalimantan Project area has the simple physiography of alluvial floodplains,
comprising broad but low levees, peat-covered basins and an advancing shoreline of
intertidal mudflats. The floodplains consist almost completely of quatcmary alluv:al and
delta deposits of the Kapuas River and its tributaries.

As in the other project areas, due to a slow transgression of the sea during the
Post-Pleistocene era, at near-coastal sites a tidal swamp area developed with high tides
entering the estuaries up to 20 km inland. Between these wide estuaries deep oligotrophic
peat deposits (peat domes) have developed on top of these clay basins, reaching height of
5-10 m above mean river level, and up to 10 meters thick in the oldest and most
developed swamps. Towards the coast and river margins the peat gradually becomes less
thick.

Scattered as isolated hilly ‘islands’ protruding through the swamplands of the region are
intrusive granites. Very conspicuous in the West Kalimantan area are the Ambawang
mountains (412 m high) north of the Ambawang river forming an inselberg consisting of
acid granite, and the source of the only non-peaty freshwater streams of importance {Air
Putih, Arus Deras).

4.3 SOILS
Theré are three basic soil orders in most coastal swamp areas:
o Marine alluvial deposits; alluvial soils that have been acted upon by saline
or brackish water for long periogs of lime (Inceptisols or Fluvaguents -
usha, 19753,
o Fresh water alluvial deposits; recent and sub-recent alluvial soils from

inland, not influenced by sea or brackish water (Entlsols or Tropaquents -
USDA, 1975),
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o Peat soils; organic soils formed from partly decomposed detritus fromr_'
swamp vegetation. Peat soils range from pure organic peat to soils with a
high admixture of mineral material (Histosols or Tropofibrists - USDA,
1975).

In general, marine deposits occur below the two other soil orders and are more or less
permanently waterlogged. After drainage marine soils become very acid and are called
acid sulphate soils. Before drainage when they are not exposed, the same soils are called
potential acid sulphate soils (PASS).

Acid sulphate soils come into existence after drainage and aeration of originally
H waterlogged soils that contain sulphur (mostly as pyrite - FeS,). Sulphuric acid is formed
which is partly neutralized by soil mineral and partly leached. The remaining acid lowers
the soil pH to levels were Aluminum, Iron and Manganese dissolve causing toxicity to
plants and fish.

Quantities of pyrite present in PASS soils may be in the range of less than 1% to more
than 6%. Soils with more than 1.4% pyrite (sulphuric) are capable on drainage of
producing high amounts of acid (up to pH 2.5) and toxic levels of metals.

Histosols (or Tropofibrists) have a high content of organic matter and usually have a
CN-ratio (organic content) of more than 30% and an acidity of pH 4 or less (acid).
Histosols always contain peat, and can be many meters deep in some areas. Peat has an
A enormous capacity to hold water, so that even in the dry season, peat soils can contain
large amounts of fresh water. Peat has a low verrical permeability to water, but a high
horizontal permeability.

Concave “peat domes™ form in areas of deep peat soil and these become elevated above
the surrounding land and rivers. Therefore, the water supply to these domes can only
come from rainwater and not from rivers. Consequently, these peat domes, and the
forests on them, are relatively nutrient poor, as tropical rains leached the peats for
centuries.

These Histosols are usually waterlogged or inundated the whole year round. They can
only be utilized for agriculture if the peat water is removed. This will, however, cause
soil subsidence, which, depending on the peat depth, may amount to several meters.

Classification of soils according to their Great Soil Groups (USDA 1975) within the
schemes reveals some quite distinct diffcrences beiween project arces, even thoupgh iy
arc of simiku crigins:

o In Jambi the major great groups are Troposaprists (about 56% of the
project area), Tropoquepts (21%), Fluvaquents (9%) and Tropohemists
%)
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o In the Siak sub-project area the main great groups are Tropohemists (37%),
Tropoquepts (31%), Humaquepts (17%) and Troposaprists (12%) whereas
in Indragiri they arc Fluvaquents (35%), Tropohemists (29%),
Troposaprists (15%), Haplaquents (5%) and Sulfaquents (5%). :

(] In the West Kalimantan project area the main great groups of soils are
Tropohemists (35%), Tropoquepts (19%), Sulfihemists (12%), Sulfaquents
(11%) and Haplaquents (6%).

There is a considerable range of subgroups within each of the project areas. Swamp
mineral soils typically account for about 44-51% of each project/sub-project area with the
remainder of the area a mixture of peaty mineral and peat soils.

Soils throughout the project area are excessively acid and very strongly acid (pH 3.6-5.0).
Peat depth is typically up to 150 cm although depths in excess of 400 cm are found to a
limited extent throughout the project area.

Other than in the Siak sub-project area, pyrite layers occur throughout the project area.

In Jambi, pyrite layers within 150 cm of the surface occur in all schemes and represent
6% of the total project area.

In Indragiri, about 6% of the area has a pyrite layer within 50 cm of the surface, 24% in
the range 50-100 cm. 43% below 100 cm and 27% bas no detectable pyrite layer.

PASS soils occur very frequently in West Kalimantan (Map 4C, Environmental lssues),
with over 55% of the project area (up to 200 cm soil depth). About 55% of the schemes
soils is classified as peat soils, with a peat horizon of more than 40 cm. About 10% of
the total ISDP project area has soils with peat thicker than 150 cm.

Soils are chemically moderately to highly fertile in Jambi and Siak, slightly less fertile in
Indragiri and least fertile in West Kalimantan. However, throughout the project area soils
were found sufficiently suitable to support production of agricultural crops.

44 LAND SYSTEMS

Land systems are units of land that show similarity in micro-climatic condition, land
form, soils, geology and natural vegetation. The most widely used basis of land system
classification in Indonesia is that proposed by RcPPProT (1987, 1988). The following
Re¥'PireT lznd systems occur within the region of the project schemes, of which the firsi
two land systems (Mendawat aud Kahayan) are by far thc most important by area:

(] Mendawai (MDW): peat land with peat depth of 50-200 cm, originally
covered with peatswamp forest;
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Kahayan (KHY): lowland estuarine or river plain with sandy soils,
relatively close to the coast. Soils are a combination between alluvial and
marine sands, while locally shallow peat may occur. The land is regularly
flooded, but flooding is not usually severe. Severe flooding can be expected
every 50-100 years. Originally covered with freshwater swamp forest and
riverine forest;

Gambut (GBT): deep peat land (peat layer more than 2 m deep), usually
forming domes. Originally, the land was covered by peatswanp forest;

Klaru (KLR): permanently waterlogged, peaty floodplain. Flooding may
occur, but does not harm the system. Swamp forest is the natural
vegetation;

Sebancun (SBG): meander belts of large rivers with broad levees.
Seasonally inundated. Originally covered with swamp forest;

Beliti (BLI): swampy floodplain in narrow valleys with sandy or clayey
soils, forming permanent lakes, or at least permanently inundated. Flooding
may occur, but will not harm the system. Originally covered with swamp
forest.

Kajapah (KJP): inter-tidal mudflats with Sulphaquent (PASS) soils. The
land and ground water are saline due to continuous influx of sea water at
high tide. Naturally the land is covered by mangrove forest and other beach
vegetation.

Muara Beliti (MBI): undulating to rolling tuffaceous sedimentary plain,
with slightly acid fine sands, without flooding (only one area between
Dendang II and Lagan Hulu [around the Telur Hill), and one area on the
right bank of the Berbak River opposite Simpang Puding, Jambi).

Sungai Aur (SAR): hillocky plains on tuffaceous sediments in wet areas,
with slightly acid fine sands, with some flooding (only one small area in
Dendang 11, Jambi).

In the Siak sub-project area, the main land systems are Kahayan along the Siak Besar
River, Klaru and Mendawai along the Sick Kecil Eiver, and Mendweai and Gambat i
arcas on or adjacent to the schemes.

In the Indragiri sub-project area, the principle land units are Kahayan and Sebangun along
the Indragiri River, Beliti in the Kuala Cinaku area, and Mendawai in areas further away
from the river systems.
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Jambi

The deltaic *island’ between the Berbak and Batanghari Rivers, where five of Jambi's ten
ISDP schemes are located, consists almost completely of tiie Kahayan land-system. There,
onl: narrow zones of Kajapah mudflats occur along the coast (under the Paniai Timur
mangrove reserve) and the coastal part of the Pamusiran River.

The remaining five schemes are located south and west of the Batanghari River, but still
on the extreme fringes of the Kahayan land system, and close to the Mendawai land-
system that dominates the land south of the Batanghari River. Parts of Lagan Hulu are
located in Mendawai and a western part of Dendang Il in Sungai Aur and Muara Beliti
land systems. ’

West Kalimantan

The western sub-project area is completely situated in the Kahayan landsystem, with large
areas of PASS soils. Thee coastal mangroves and Nypah formations along the Kapuas and
Punggur Besar rivers is characterized by the Kajapah landsystem.

Sei Nipah of the eastern sub-project area is located in the Kahayan type. Rasau Jaya (1, 1I
and III), Sei Radak, Olak-Olak Kubu, Sei Bulan, Pinang Dalam occur in the Mendawai
landsystem with moderate peat underlain by PASS soils. Schemes like Pinang Luar and
Arus Deras are on Mendawai with Gambut landsystem around the margins. Air Putih
covers for about 60% the Kahayan system and for the remaining 40% the Mendawai
system. A special case is the location of the Desa Kubu scheme with S0% in the Kajapah
tidal swamplands and the remaining (more successful) part on Mendawai landsystem. The
tidal swamps of Selat Padang Tikar and Selat Panjang are of the Kajapah type.

4.5 HYDROLOGY AND WATER QUALITY

The Siak sub-project area has two main systems, the Siak Besar and Siak Kecil rivers.
There is a navigation canal linking the two rivers and another further downstream on the
Siak Kecil which links a2 wide bend near Block A. In the dry season, saline intrusion
reaches the Siak Kecil River via the main navigation canal.

The Indragiri sub-project area is dominated by the Indragiri River. All schemes are
located on either side of this major waterway. The river meanders strongly in the vicinity
of the schemes and flooding during December and January is a regular event. Salt does
not intrude into the Indragiri schemes.

¥ Thers are two mazjor (brown water) rivers in the Jambi project area: the Batanghari and
the Berbak River, the latter in fact a large branch of the former. A smaller branch from
the Batanghari, the Pamusiran (Dalam) river, separates the Simpang Puding and Rantau
Rasau schemes from the other schemes on the deltaic "island” formed by the Batanghari
and Berbak. A second, artificial waterway cuts through the “island” from the Batanghari
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to the coast, a little further west. There, the navigation canal through the Lambur scheme
connects to the head water of the small -originally blackwater- river Simbur Naik.

The Dendang River and the Sabak Rivers are two blackwater tributaries to the
Batanghari, near its estuary. A third and major blackwater river, the Lagan River, flows
south to north just west of the Batanghari estuary. A navigation canal connects the Lagan
and Sabak rivers.

The West Kalimantan project area encompasses the estuarine area of the Kapuas, Punggur
Besar, Ambawang, Kubu and Terentang rivers. Water levels in these river sections of the
project area are influenced by the tide which is basically semi-diurnal. In the dry season,
saline intrusions penetrate 20 km up the Kapuas river system. The saline or brackish
water does not in general migrate in underlying (peaty water) aquifers because of the
predominant scaward movement of the freshwater. However, saline ground water
conditions have been reported in coastal areas adjacent to Kubu and the rest of the Kapuas
delta. Areas like Kapuas Kecil, Sei Nipah and Desa Kubu are negatively effected by this.
This might be related to the large scale conversions of peatswamp forests and the
manmade drainage system.

Water levels are also influenced by the river discharge which grows in importance inland.
The Kapuas river and its adjoining rivers cover a catchment of about 85,650 km? and
this, the longest river in Indonesia, has a2 mean flow of 6,214 ms.

Analyses have been undertaken of tidal fluctuations during spring and neap tides for each
project area and also for drainage requirements. Based on a five-year return period the
drainage requirements for the Jambi project area were estimated as 14.85 1/sec/ha for
village areas, 3.14 /sec/ha for paddy fields and 7.0 I/sec/ha for tree crops. For Riau the
requirements were estimated as 16.22, 3.27 and 7.13 Vsec/ha respectively and for West
Kalimantan as 15.56, 3.92 and 7.78 l/sec/ha respectively.

Although most schemes have sufficient amounts of fresh water, even in the dry season,
water quality is low. The amount of pollutants like ammonia (NH,), Nitrate (NO, ) and
Nitrite(NO, ) and coliform bacteria makes water in the drainage canals at the schemes
unsuitable as drinking water. This is because these waters are also used for household and
sanitation purposes. These waters are slightly acid on average (pH 5) but this increases in
periods without much rain. This acidity and N-levels also makes it unsuitable as water for
aquaculture and animal husbandry.

The water quality situation in rivers running through the ISDP schemes is slightly batter,
tui would still need processing before attaining the standards set as drinking water (Group
A, KLH: PP no. 20, 1990). Sediment levels are high, especially during the rainy season.

Ground water resources at most sites have too high levels of Iron (Fe), Manganese (Mn)

and Ammonia (NH,) because of pnt and acid sulphate soils, which makes this water
unsuitable for consumption.
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4.6 FLOODS AND INUNDATION

Inundations are classified according to cause. They are:

o inundation by the maximum flood occurring within the past 10 years in the
scheme; ' -

o inundation by annual flood within the scheme;
o inundation by spring tide (and high tide) during dry season; and
o inundation by spring tide (and high tide) during wet season.

Maximum and annual flood data are useful for assessing the need for flood control
whereas spring tide inundation can be used for assessing tidal irrigation possibilities.

Basic data concerning extent, depth, duration and date were collected from the leaders of

all project villages and the results projected onto individual scheme contour maps

(Technical Report No. 1). The accuracy of inundation maps was validated by comparing a

limited number of flood mark elevations, which were identified with the assistance of .
house owners, and the inundation depths shown on the prepared maps. Table 2 shows

areas inundated per (sub-)project area under various conditions. Apart from direct

inundation from the major river systems, some schemes are affected by local flooding .
which originates from peat swamp forest inland from the major rivers.

Table 2: Areas inundated per (sub-)project area. No data available for the western
: sub-project area West Kalimantan (schemes are either protected by dikes or
relatively higher).
{Source: Technical Report | "Hydrology", Tabies 6.2, 6.4 and 6.6) .
TIDAL INUNDATION
(spring tides)
TOTAL AREA MAX. ANNUAL WET DRY
FLOOD" FLOOD SEASON SEASON
(ha) % ) % (ha) % (ha) % (ha) %
Jambi 43,737 100% 26,681 61% 18,804 43% 11911 27X 1,145 3%
Siak 13,653 100% 4833 35% 247 6% (I (] 0 0%
Indraspiri 15.527 100% 11,855 64% 5,707 31% 3046 16% 2455 135
W Kalimantan 25,912 100% 4,440 178 3,610 14% 12,110 47% 750 3% )
(matern sab-groject)
Total 101,189 100% 47,809 47% 28968 283% 27,069 21% 4,350 4%

Maximum flood in past ten years -
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4.8 LAND SUITABILITY

Land suitability is categorized into 5 classes’: =~ S1  highly suitable;
' S2 moderately suitable;

S3 marginally suitable;

Nl  currently not suitable; and

N2  permanently not suitable.
Class S! is the highest and class S3 is the lowest in productivity. This does not mean that
class S1 has always higher yields than class S2. Rather, it means that class S1 can be
managed more economically than class S2 to produce the desired yield. Soils in classes
S2 and S3 have some limiting factors for the land uses and management practice, in-
which case the limiting factors are marked to help soil management.

In the Siak (sub-)project area, the higher suitability classes (S1 and S2) are dominant for
all three crop categories (rice, palawija, tree/root crops). At the other extreme. the least
suitable land classes (S2 and S3) dominate in Jambi. In general the soils of the project
areas are mostly suitable for agricultural purpose. Table 3 summarizes land suitability for
the (sub-)project areas. The main limiting factors for crop production are drainage,
acidity, deep peat, and flooding. Occasionally low fertility and pyrite layer are also
important.

Table 3: Summary of land suitability for the (sub-)project areas.(source: Technical Report 4
Volume 1, Tabies 4.5, 4.9 snd 4.13)

SIAK INDRAGIRI JAMBI KALIMANTAN

(ha) % () % tha) % (ha) %
Total 22,040 100% 18,090 100% 4:,740 [00% 42,486 100%

Unsujtable for rice 5051 23% 1,835 10% 549 13% 7417 17%
Unsuitable for palawija $.051 23% 2319 13% 6048 14% 7417 17%
Unsuitable for treefroot crops 3,450 16% 1404 8% 3252 8% 6,054 14%
Most common classes:
S1 for rice 11,191 S51%
S1 and S2 for palawija 13,290 60%
S1 and S2 for tree/root crops ~ 13,928° 63%
$2 and $3 for rice 16,255 90% 29,805 Tuw
$3 for palawija 13,095 78% 34,169 82% 28,85)  65%
$3 for tree & root crops 15011 83% 36943 89% 31,581 4%

$2 for rice 29,410 70%

¥ These definiticas are given in the Main Raport. Anncx 3. Table 20.
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§.0 EXISTING BIOLOGICAL ENVIRONMENT
5.1 REGIONAL SETTING

The Greater Sundas, to which both Sumatra and Borneo belong, are part of the Oriental
zoogeographic Region, more specifically, of the Sunda Sub-region. Only recently -on a
geological and evolutionary time scale- the Greater Sundas were separated from the south-
east Asian mainland. The Sunda Sub-region, which includes the Malay Peninsula,
Sumatra, Bormeo, Java and associated smaller islands, is a very rich tropical region on
both sides of the equator. ' :

5.1.1 Sumatra - Riau and Jambi

Sumatra is the richest island in the Sub-region. Six-hundred bird (Andrew, 1992:1) and
over 196 mammal species (Whitten ez al., 1984:44) occur on the island, many of which
are limited to Sumatra: Sumatra has 24 avian and 20 mammalian endemic species. A
number of species that are rare or extinct in other parts of Asia still have viable
populations in Sumatra. These species include flagship species such as the Asian Elephant
Elephas maximus, and the Sumatran Rhinoceros Dicerorhinus sumatrensis or sub-species
such as the Sumatran Tiger Panthera tigris sumatrae.

East of the Jambi ISDP schemes, lies the 171,635 hectares® large Berbak National Park,
and 'to the north the Hutan .Bakau Pantai Timur Strict Nature Reserve of 6,500 hectares'®
mangrove forest. Biodiversity in the Berbak National Park is very high, and represents
the richness of the project area before it was settled and the schemes constructed. The
Park contains 260 wooden species, including 23 palm species (Arecaceae), highest of any
swamp area known (Giesen, 1992:109). Further over 250 bird species and more than 30
mammal species, among which endangered animals as Sumatran Tiger, Clouded Leopard
Neofelis nebulosa, Tapir Tapirus indicus, Sumatran Rhinoceros, as well as at least five
primates have been recorded, while probably most of the smaller species remain un-
documented. -

The Berbak National Park is the first, and to date only, RAMSAR" area in South-East
Asia.

The Hutan Bakau Pantai Timur Reserve gains intemnatic "al importance for its rich
avifauna, being a crucial foraging area for over 20,000 waterbirds and migratory waders
on their annua! journeys from north and east Asia to Ausi-:lia and back. The reserve

Duc 1o boundary and other problems, the exact surface of the Berbak National Park remsins unknown, but is probably
closer to 150,000 hectares.

N is estimated that only 2.710-3.829 hectares remain of the Hutan Bakau Pamai Timur Strict Nawurc Reserve (GIESEN
1992:1-2).

RAMSAR Convention: Coavention oo Wetlands of Inicrnational imponance especially as Waterfow! Habilat, 1971
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provides a (breeding) habitat for several endangered bird species, such as the Milky Stork
Mycteria cinerea and Lesser Adjutant Lepioptrilos javanicus, and a roost of Flying Fox
Preropus vampyrus, a large fruit bat.

A number of conservation areas surround the Siak sub-project area, of which the Siak
Kecil Wildlife Reserve, some five kilometres west of the schemes is the most imy ortant'?,
There is only one conservation area in the proximity of the Indragiri schemes: the
Kerumutan (Baru) Wildlife Reserve. Little is known on this reserve.

Some ISDP activities could impact the conservation areas, particularly the mangrove
reserve in Jambi, and the Siak Kecil Wildlife Reserve, but none of the ISDP schemes
borders directly on conservation area®.

The major habitats occurring in Sumatra are mangrove forests, rivers and lakes,
peatswamp forests, freshwater swamp forests, lowland forests and montane forests
(Whitten ¢r al 1984). These forests support a range of plant species and vegetation
communities far richer than Java and Sulawesi, and comparable to the richest forests of
Bomeo or New Guinea. There are 17 genera of endemic plants in Sumatra.

The eastern lowlands of Sumatra form one of the world’s most extensive peat swamp
forests. Riau and Jambi provinces have the largest areas of mangrove and peat swamp
forest in Sumatra. Berbak National Park, in Jambi, represents the most -important
freshwater reserve in South East Asia.

The ISDP schemes are located within these eastern lowlands and as such, mangrove and
peat swamp predominate the natural environment. However, the areas have had a long
history of agricultural settlement and timber harvesting, so that none of the areas near the
schemes are in an undisturbed state.

5.1.2 Borneo - West Kalimantan

Borneo is the largest land area in the Sunda biogeographical sub-region. The island is the
main distribution centre for many genera of the Indo-Malayan fauna and Malesian flora.
Borneo lies within the wettest part of the Indonesian archipelago and supports the largest
expanse of lowland evergreen rainforest. Forest types include mangroves, peatswamp
forest, freshwater swamp forest, the most extensive heath forests (kerangas) in S.E. Asia,
lowland dipterocarp forest, ironwood forests and various types-of-dipterocarps on “hills ~
and mountains.

12 Orher conservation areas arc the Damau Pulau Bessr Wildlife Reserve, circa 25 km south-eant of the southern Siak schemes,

and the Bukit Baru Wildlifc Reserve circa 30 km west of the northern schemes.

B o Jam  the Berbak and Batangbari Rivers lay betwoen the schemes and the Nasioas! Park. There are no ISDP activities
planned east of these rivers. In Indragiri {Rieu) the ncarest pants of the Kerumutan Nature Reserve sre 10-20 kilometre from
ISDP schemes and the Rescrve is relatively inaccessible from the south.
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The Island of Borneo supports 483 bird species, however, only 479 occur in Kalimantan,
the Indonesian part of the Island (no statistics on the province of West Kalimantan).
Borneo as a whole has 4 endemic bird species, Kalimantan only one (Aandrew, 1992).
The Bornean fauna further includes 221 Jand mammals, the West Kalimantan fauna 103
mammals (Payne er al., 1985). Borneo is the richest of the Sunda islands floristically.
Endemism is high through the whole flora with about 34% of all plant species and 59
gencra unique to the island. In comparison Sumatra has only 12% endemic species.

Bomeo is marginally less rich in fauna than the island of Sumatra, except probably for
fish, amphibians and reptiles. Among Bormneo's best known mammals are Orang Utang
and the Proboscis Monkey (Mackinnon, 1981).

West Kalimantan is of particular significance within the island as having some of the
richest and oldest forests within the island, particularly north of the Kapuas river. In
addition the extensive swamp forests and valuable Ramin (Gonystylus bancanus) swamps
are of particular interest and economic importance. The Sentarum Wildlife Reserve at the
headwaters of the Kapuas river is a unique feature of the province with some of the oldest
known inland peat swamps and one of the only two island lake areas in Borneo.

The ISDP schemes are situated in the Kapuas coastal swamplands large about 14,990
km2. Most of the area has been converted to other types of land-use or is strongly
degraded. Primary forest in this region is restricted to coastal mangrove and nipah
swamps. Considerable areas have been cleared many years ago for rubber and coconut
cultivation alongside the major tidal rivers, such as the Sambas, Kapuas and the Pawan.
Many of these have been removed under both Government-sponsored and local initiative
schemes which aim to drain and reduce peat depth further and sufficient for construction
of rice sawah. The only remaining protected forests occur on the coastal fringe between
Pontianak and Teluk Batang. It was proposed by RePPProT (1989) that all intertidal
forest should be designated a special kind : Protected Forest in view of its importance
for coastal protection and fisheries. No conservation areas occur near the schemes in this
project area. :

5.2 TERRESTRIAL AND AQUATIC ENVIRONMENT

The terrestrial and aquatic habitats in the region of the schemes are dominated by coastal
wetland systems. Since water plays such an important role in the functions of these
ecosystems, it is inappropriate to draw a clear distinction between terrestrial and aquatic”
environments. This section therefore describes the environment from such an integrated
perspective.

The areas can be sub-divided into two groups, thosc habitats with brackish-water
influence along the coast and along the tidal rivers and those habitats without any saline
influence farther inland. For details see appended Maps 1B-4B (Land-use /Forest Status).
In general, mangroves occur along the coast, brackish and freshwater riverine formations
along the major rivers, peat swamp forests on the peat-dome lands in between the rivers,
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and swampy agricultural land and fallow land on the project schemes. Dominant plant
species of the environments in West Kalimantan are given in Table 4.

5§.2.1 Mangrove and Coastal Environments

Mangroves occur in the estuaries of most river systems of the project arcas. Tidal action
of the sea inundates thesc swamps daily, but the in-flowing freshwater from the river
system results in a brackish water environment with typical dominating treec species like
Sonneratia caseolaris, Nypa fruticans, Xylocarpus granatum, and Bruguiera gymnorrhiza.
Unripened silty to clay soils dominate these swamps, but some locations in the estuaries
of the rivers show thick river deposits of peat originating from the large peat formations
inland. Characteristically, these soils are worked by Mud Lobsters (Thalassina anomala)
which create huge mounds of soil around their burrows. This is also the habitat of the
Mangrove Crab (Scylla serrrata) which is a highly favoured restaurant seafood.

Riau Schemes

Mangrove associations are poorly represented on the Riau schemes, due to the distance
from the coast.

The Siak sites are upstream of salt intrusion, although there is 2 marked tidal effect. In
the vicinity of the Siak Kiri project area, the river is about 500 metres wide. The depth is
not known, although the river is navigable by large vessels in the vicinity of the
transmigration schemes. The banks are generally fringed with mangroves, mainly
Sonneratia spp. and are backed by secondary forest in areas not under cultivation. The
river is tidal in the area of the schemes and salt intrudes upstream to the mouth of the
Raya River.

Closer to the coast, the Sonneratia stands give way to banks dominated by Nypa
Jruticans, bamboo, and the fem, Acrostichum aureum, followed by a dense, fully
developed mangrove community at the mouth of Panjang Strait. Most of the coastal areas
at the mouth of the Siak Besar River remain in a natural, albeit disturbed condition.

The coastal areas of the Siak Kecil river are densely populated, with industries such as
sawmills and brick factories lining the banks. The vegetation along these lower reaches is
therefore highly disturbed, and natural vegetation is often interspersed with rubber
plantations and Acacia. Along the lower reaches of the river, the predominant bank
vegetation includes Nypa fruticans, Pandanus helicopus, Oncosperma tigifiarium

Along the Indragini river, mangroves are sparse, and mainly consist of Sannereric:. The
schemces are located some 100 km from the coast,so mangrove habitats are no! extensive.
Mangroves also line the smaller rivers and some primary canals in the Indragiri area.
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Table 4:
(Source: ficld data)

Dominant plant species in the West Kalimantan project area.

I Mangroves and Coastal Environment 11l Freshwater Riverine Environment

Sonneratia alba
Sonneratia casealaris
Bruguiera gymnorrhiza
Rhizophora apiculata
Rhizophora mucronata
Xylocarpus granatum
Hibiscus tiliaceus

- Cerbera odollam

Nypa fruticans
Acrostichum aureum
Acanthus ilicifolius
Derris heterophyla coll. no 5
Brownlowia coll. no 2
Araceae coll. no 1
Oncosperma tigillaria

II Frehwater Riverine Environment
Gluta velutina

Cerbera odollam

Ficus microcarpa

Heritiera linoralis

Pandanus helicopus

11 Man-Made Aquatic Environment
Salvinia natans

Hydrilla verticillata

lpomoea aquatica

Eichhornia crassipes
Utricularia

Ludwigia adsendens
Limnocharis flava

Biyia

Bacopa monnieri

Vallisneria narans or V. spiralis
Monochoria hastata

Acanthaus ilicifolius

Acrostichum avresm
Ceratapieris thaliciroides
Rangrane malayans:

Scirpus grossus

Eliocharis dulcis

Gluta velutina
Cerbera odollam
Ficus microcarpa
Heritiera lirtoralis
Pandanus helicopus

IV (Degraded) Peatswamp Forest
Mabang
Shorea
Shorea teysmanniana
Dyera lowii
Koompassia malaccensis
Macaranga

V Agricultvral Land and Burned Peat Land
Lygodium flexuosum |
Preridium caudatum
Nephrolepsis biserrata
Stenochlaena palustris

Dicranopreris linearis
Scleria sumatrensis
Scirpus grossus
Eleocharis dulcis
Melastoma malabathrium

Imperata cylindrica
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Jambi Schemes

Extensive tracts of mangrove forest occur along the coast of Jambi. Most are protected,
though far from effective, in a Strict Nature Reserve, but some is of unclear status. Along
the estuaries of the Lagan, Simbur Naik and Pamusiran Rivers, the mangroves occur
further inland. Giesen (1991) gives a preliminary description of the ecology and
composition of this Reserve, and recommendations for management. During a visit to
twelve sites Giesen's team recorded twenty-four plant species, Avicennia alba and
Sonneratia caseolaris being common to (co)dominant at most sites. The mangrove belt
house important roosts (and breeding colonies?) of waterbirds. The AWB team located a
large Flying Fox Pteropus vampyrus roost in the mangroves between the estuaries of the
Batanghari and Lagan River, unreported by Giesen (1991).

Large stretches of mudfiats are exposed at low tide. The mudflats are a very important
*refueling”® station for 20,000 waterbirds and waters annually (more than estimated for the
Berbak NationalPark) on their journeys between Australia, New Zealand or New Guinea,
and north, east and south Asia.

West Kalimantan Schemes

Mangroves occur in the estuaries of the Kapuas Kecil, Punggur Besar, Ambawang and
Kubu/Radak rivers, respectively east and south of the West Kalimantan project sites. One
area of mangroves is found in the estuary of the Punggur Besar river, on Laut Island,
Karunia Island and Nyamuk Island, close to Pontianak. Typically these mangrove forests
are bordered by a +50 m wide Nypa Palm zone, which merges into pure Nypa stands
along the rivers further inland. This riverine vegetation indicates the saline influence of
tidal water reaching at least 20 km inland up to project schemes like Sei Nipah and Desa
Kubu.

Mangroves and Nypa are exploited by local people, including those from the project
schemes. On some locations, such as the coastal area of Jawi and the riverine borders of
Kalimas and Betutu, this exploitation has led 1o erosion of the banks. At Jawi a major
dike along the coast has been broken because of this erosion.

Of larger extend are the mangrove and Nypa swamps south and south-east of the project
schemes around Kubu (Selat Padang Tikar). This area which is richer in mangrove
species than those close to Kakap/Pontianak covers about 108.000 ha (RePPProt, 1987)
and represent the largest area of mangroves remaining in West Kalimantan. About ha!f of
the Kubu scheme is still mangrove swzmp and has never been fully developed biecaus: of
inundation and salinily probiems.

The mangroves of Selat Padang Tikar have been selectively exploited some 3 - 5 years
ago, in spite of its protected status (see Section 6.3 Land-use). Regeneration however, has
been vigorous, resulting in a good regrowth, especially of Rhizophora mucronata and R.
apiculata mangrove trees.
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Both mangrove areas in the east and south of the project sites are of importance for -
riverine and near coastal fisheries given the large number of juvenile fish and prawns
observed during fieldwork. The two mangrove sites discussed harbour a large population
of Lesser Adjutant, 2 stork protected by Indonesian law. These forests also potentially
support 2 population of the Storm’s Stork a very rare and endangered bird occurring in
West Kalimantan, Proboscis Monkey, a endemic protected monkey has been observed in
these mangroves which might become the last stronghold for this species in the near
future when all riverine and swamp forests have been cleared for economic development.

5.2.2 Man-Made Aquatic Environments

The project areas are intersected by the many river tributaries and canals which drain the
swamp land for agriculture. These open water environments can be grouped into those
with a fresh to brackish water quality, those with predominantly peaty water and those
that are rain-fed.

Fresh to Brackish Water canals and streams are generally found close to the coast
in areas where tidal irrigation is practised. These systems receive water from the
nearby river at high tide, after which the canal is often blocked off.

In West Kalimantan, salinity levels vary.depending on season and tidal inundation,
and varied Detween 1.3 pmos and 8.2 umos depending on tide. An average pH of
6 indicate. the marine influence in these PASS soil dominated environments. River
and canal border plants like Acrostichum aureum and Acanthus ilicifolium also
indicate the influence of brackish tidal water. Dissolved oxygen levels measure
about 4.5-6 mg/l, which is lower than the maximum level (7.5 mg/l} possible at
the. average temperature found (30- C).

Typical fishes of brackish water environments include species of Tetraodontidae,
Gobiidae, Chandidac and Hemiramphidae. The Freshwater Prawn (Macrobrachium
rosenbergii) occurs in high numbers in the larger canals and rivers.

At Jeast nine species of herbaceous waterplants grow in these waters including
Salvinia natans, Nymphaea nouchali, Ipomoea aquaiica, Blyxa and Ludwigia
adsendens.

t Water canals usually occur in those areas of the schemes which are farthest
from the main river. These canals are often dug in peat swamp areas and the water
they conizin has dreined dirccily from the swamp. pH values are abiout 3.5-5 and
conduclivity (sulinity) is below 0.15 pinos. Also oxygen levels (+4.5 umas) of
these waters were found lower than the maximum attainable level.

Peaty waters are considerable less rich in plant and animal species than those
surveyed in the brackish water environments. However, none of these peaty rivers
and canals can be considered as undisturbed and in a natural state. Only about 5
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species of herbaceous waterplants grow in these waters, including Vallisneria,
Utrricularia, and Nymphaea nouchali.

Rain _Fed systems are commonly secen on schemes where tidal irrigation is not
practised, and the fields are too far removed from peat swamp areas to receive
ground water. In areas of rain-fed irrigation, these canals can become stagnant and
fauna living in them can become isolated for long periods during the dry season.

Riau Schemes

The Siak schemes are serviced by a network of canals. Tidal irrigation is not practised in
this area, so canals are used for wet season drainage and rain-fed irrigation in the dry
season and thus, there are no fresh to brackish water habitats on the schemes. Generally,
secondary canals are closed during the dry season to retain water. The dry season canal
environment is quite different to that found in the adjacent rivers. Canals vary ‘in size up
to 20m wide and 3m deep and are usually in exposed situations. There is very little
fringing vegetation, and often banks are bare. Canals are often choked with weeds,
particularly Water Hyacinth (Eichhornia crassipes). Other aquatic vegetation in the canals
includes Lotus Lily (Nelumbo nucifera). These habitats are frequently disturbed by farm
animals (eg. water buffalo, ducks, etc) or by people who regularly clear the weeds.

The Indragiri schemes contain numerous tidal irrigation canals. Although these are
generally fresh, mangrove plants line the banks and brackish water fishes, such as
Mudskippers are common.

Peat vater canals occur on both sub-projects, in most newly cleared areas away from the
rivers.

Jambi Schemes

In the Jambi project area, there are no canals that contain brackish water. All schemes are
intended to be irrigated by tidal forces. Therefore, water quality is very variable in all but
the smallest (tertiary) canals. During outgoing and low tide, black(ish) peaty water
dominates, sediment load and acidity (and probably disolved nutrients) drop, while tanines
increase, as ground water from soils in or around the schemes seeps into the canals.
During incoming and high tides, water from the Batanghari and Berbak is pushed into the
canals, replacing the peaty water with brown(ish) water, and the reverse process occurs.

The banks of most canals are covered with the same riverine vegetation as along natural
waler courses. Where bhank vegeiation is absent, e.g., new or improved canals, bank
erosion occurred in Simpang Puding (SK1), due to navigation by too large crafts.

Many of the smaller and some of the larger canals are clogged with weeds, particularly
Water Hyacinth and an unidentified floating grass species, impeding water flow. The
grass species seems o show a preference for waters influenced by acid sulphate soils. The
clogged upper reaches of the Lagan River are an extreme example, but the grass species
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occured also in the feeder canal 1o Block A of Simpang Pandan, the navigation canal of
Lambur and upper reaches of the Simbur Naik, in feeder canal PC1 in Rantau Rasau and,
until recently, reportedly in Simpang Puding.

West Kalimantan Schemes

The river water of the Kapuas estuary is a mixture of fresh water originating from the
catchment area in the mountains of eastern West Kalimantan and the peaty blackish-brown
coloured waters from the extensive peatswamps in and outside the project area.

Roughly all those natural and man made waters east of Sei Nipah (along Punggur Besar
river) are peaty, slightly acid with pH 4-6 and Secchi values from 30 cm (larger turbid
rivers) to 140 cm (slow streaming drainage canals in peatland on the project sites).
During the rainy season (around December) rainwater will raise the average pH and
turbidity increases because erosion of riverbanks and other flooded bare soils. Water
quality data are given in Table 5.

Up to at least 15 km inland, and in particular on the project sites around Kakap (P2DR)
water quality is influenced by the daily tidal regime of the larger rivers. Brackish water
also enters the man made canals on the schemes, often with strong negative impact to
agricultural production. Areas of particular problems with salt intrusion are Desa Kubu,
Sei Nipzh, Kapuas II, Kalimas and Jawi.

Table 5: Water quality parameters of schemes in West Kalimantan.
{Source: ficld dats Scpiember 1992)

Scheme Temperature pH Secchi Depth Dissolved Conductivity Type of Water
(y»] Depth (m) Oxygen  (umos)
(cm) {mg O:N)

Waestern Sub-project .

Kapuas [I 31 56 83 - 6 8.2 brackish
(Ampera Laut R.)

Kalimas (Block P) k)| 56 83 - 45 5.7 brackish

Betutu (Nyrih R.) 31 56 67 3.24 4.5 2.6  brackish

Betutu (Kering R.) 31 56 123 3.38 3 3.26 -brackish -
Jawi (Jawi R.) ’ 30 56 57 1.80 6 5.7 brackish
iaslem Suh-praject

Seci Rt 29 4-3 53 1.25 4.5 0.15 tlack/alluvial
Pinang Luar 30 45 51 1.91 4.5 - black/alluvial
Sei Radak 32 4-5 33 0.37 - 0.05 black/alluvial
Sei Nipah 31 56 35 1.35 4.5 1.26 brackish/alluvial
Air Putih R. 29 4-5 - - 4.5 - black/alluvial
Kuby 31 6 145 290 1M - brackish

e e e ee———— — ——
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The canals in the schemes are particularly rich in typical brackish water fishes like,
Belontiidae, Tetraodontidae (Zerraodon nigroviridis) and Chandidae (Parambassis wolfii,
P. microlepis) originating from the nearby mangrove environment. Burrowing crabs and
the mudlobster (7halassina anomala) are particular abundant in the earthen walls of the
canals undermining its stability.

5.2.3 Freshwater Riverine Environments

Two kinds of natural freshwater environments are recognisable on the schemes, those
river systems which are principally sourced in areas removed from the wetlands, and
those that are sourced in peatswamp forest.

"Brownwater" Rivers These rivers are usually wide, long and tida! only in the-
lower reaches. They are slow flowing during the dry season and carry a high

sediment load. Very conspicuous are the borders of riparian vegetation along these

rivers, which are frequently inundated up to 150 m width. On these sites water

quality is determined by a mixture of peaty or muddy sediments which give an
average pH of 6, and low to very low salinity levels. The vegetation is dominated

by Rengas (Glua velutina), Beningin (Ficus microcarpa), Pandan (Pandanus
helicopus) and Dungung (Heritiera littoralis).

At undisturbed sites, the tree canopy reaches a height of 35 m (Heritiera littoralis)
and is backed at the swampy riverside by a dense canopy of Ficus spp. This is the
natural location where monkeys like Proboscis Monkey, Silvered Leaf-monkey and
Long-tailed Macaque forage at dawn and dusk, and find shelter for the night.

IBlackwater” Rivers are characterised by a dark colouration caused by high tannin
content and a low pH (3-5). These rivers drain the peatswamp forests near the
schemes. They are generally fringed by a dense overhanging cover of Rasau
Pandanus helicopus and Hanguana malayana.

Riau Schemes

The Siak Besar River is one of the major waterways of eastern Sumatra. It originates in
the swamp and hill country of western Riau and flows through the provincial capital of
Pekanbaru. It winds through low lying swamp country and eventually discharges to the
sea in Panjang Strait. The Siak Besar is a muddy, brownwater river. There are a number
of settlements and factories along it’s length.

Smaller rivers, inciuding the Buantan, Rayz, Langsat and Tasip flow through the Siak
Kiri schemes into the Siak Besar. These are all blackwater rivers which drain the peat
swamps to the west of Siak Kiri. They are generally small, fast flowing streams and the
banks are largely disturbed in the downstream areas where there is settlement. They are
tidal in the lower reaches. Further upstream, they are fringed with dense vegetation. A
PH of 4.0 was recorded in the upper Buantan River.
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The Siak Kecil River originates in a series of quite unusual, dystrophic freshwater lakes
on deep deats, which occur in peatswamp forest to the west of the schemes. This area is
within the Siak Kecil Wildlife Reserve. In the vicinity of the schemes, this river is about
10-25 metres wide. Blackwater stretches reach "to about the area of the new navigation
canal, where there is influerce from the Siak Besar River. The banks are generally
fringed by dense stands of Pandanus helicopus to 3m height which overhang the river.
There are also low shrubs and fens. The areas near the river are largely cultivated, but
some areas of secondary forest remain.

The river is tidal at least as far upstream as the Siak Kecil Reserve. At low tide, there are
extensive areas of mudilats, many of which are vegetated by sedges. The limit of salt
intrusion is reported to be in the area of the lower navigation canal near Block Al.
However, salt now intrudes into the river via the new navigation canal and reaches as far
as Block K during the dry season (see Map 1C, Environmental Issues).

The Indragiri River is a large, slow-flowing river which meanders through the lowlands
of southern Riau province and discharges into the sea opposite Bakung Island. In the
vicinity of the transmigration schemes, the river is about 500-800 metres wide, brown in
colour and very turbid. All of the schemes are affected by tida! influence but salt water
intrusion does not reach the area. The river has a sandy substrate and at low tide,
numerous sandbars are exposed. Bank vegetation is generally low, scattered and shrubby.

There are several blackwater streams occurring amongst the Indragiri schemes, notably
the Cinaku, Enok and Mumpa Rivers. Tidal irrigation is practised in many of the
irrigation canals.

Jambi Schemes

The Batanghari, Berbak and Pamusiran River are (very) large, slowly flowing
brownwater rivers with heavy sediment loads. The Batanghari originates in Sumatra’s
central cordillera, the Berbak River is a2 main branch of the Batangahari, the Pamusiran a
minor offshoot. Only the Pamusiran and Berbak are completely under tidal influence, the
Batanghari only in its lower reach, up to at least twenty-five kilometres upstream of the
project area.

Other smaller, but still important rivers in the project area originate(d) in peatswamp
forest and are (or were) blackwater rivers: Lagan, Sabak, Dendang and. Simbur Naik
Rivers. The AWB team measured pH’s of 3.5-5.0 in these river. The Simbur Naik is now
of mixed nature, but brownwater predominaltes, duc 1o the connection of iis source arca to
the central navigation canal through the Lambuer scheme, and cventually to the
Batanghari.

The banks of the Lagan, Simbur Naik and Pamusiran Rivers are vegetated with
mangroves directly behind the coast and extensive belts of Nypah further upstream. The
Sabak and Dendang Rivers do not debouche in the sea, but in the Batanghari, and have
only minor patches of Nypah. All Nypah areas show signs of extensive exploitation by
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humans. We found little or no Nypah inside schemes, most likely because of the distance

to the sea.
»

West Kalimantan Schemes

The best remaining habitats are located along the Kubu river, in particular close to
Jangkang and Pinang Dalam. On average these forests have been strongly degraded by
land clearing by transmigrant sites more inland and by local people traditionally living
along the river borders. Eroding river borders are a result of this.

5.2.4 Peatswamp Forests

Huge tracks of peatswamp forests dominated the ecology of the coastal swamps, but.
commercial logging operations (on some locations twice) have extracted all valuable logs,
leaving very open stands of heavily degraded forest. Conversions to agricultural land and
settlements have further reduced the remaining area of logged-over peatswamp forest.

Typically, forested peat areas form peat domes between the main rivers. Peat depth is
largest in the centre of the dome reaching levels up to 10 m and thinnest at the margins,
gradually being replaced by riverine sediments with 2 mixed swamp forest. These forests
are very wet even in the dry scason because of the water retention in peat deposits.
Drainage water from these soils flowing in natural streams or man made canals has an
average pH of 3-5 and is coffee black in colour.

Most of the settlements under this project have been located at the margins of the
peatswamp forests, converting most of the mixed swamp forests. Analysis of the soil
maps and the field survey indicate that there are still sections of the project sites showing
the occurrence of peat layers thicker than 2m.

Riau Schemes

On many schemes, particularly those where there is insufficient labour, natural forest still
occurs inside and near the scheme boundaries. The condition of this forest is variable, but
is usually degraded to some extent. These areas are the most frequent targets for wood
gathering by locals and transmigrants, since they are the closest areas available for
harvest and they are often dissected by old canals which allow access and also tend to
drain the peatswamp forest. On the other hand, many areas are in better condition than
the adjacent forest which is under logging concession. These areas can be rich in wildlife
because they represent refuge and ecotonal habitats.

Anderson (1975) documented the ecology of peatswamp forests in the Siak and Indragiri
schemes.

The swamps in the vicinity of the Siak rivers are of immense size. Anderson recorded a

total of 73 large trec species from only four plots, the dominant ones being Palaquium
burckii, Shorea teysmannicna and Blumeodendron kurzii. There are extensive areas of
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*padang” vegetation (small trees with a pole-like aspect). Licuala spinosa is a common
understorey palm. In the Indragiri area, 82 tree species were recorded, the commonest
being Dyera lowii, Gonystylus bancanus, Knema intermedia and Shorea plarycarpa.

Jambi Schemes

Peatswamp forests remain on the schemes. There is more peatswamp forest affected than
suggested by the reported 3,331 hectares of un(der)developed land under shrub or alang-
alang. Wholc scctions (primary canals) of schemes were never settled after the canals
were constructed (Dendang I-III, Lagan Hulu). Midway between (primary/secondary)
canals of the same schemes, large tracts of (heavily) disturbed peatswamp Jorest remain,
mostly as LU2 land, but also as unsuitable LU1 land. Such peatswamp forest is dying.
One reason is the network of (drainage) canals around it that drains and dries the peat.
Another reason is the frequency of (sub-soil) fires in the dried peats. Judging from their
roaring "calls’ the *chainsaw-bird" is a common form of 'wildlife’ in such remnants of the
peatswamp forest.

We do not know of publications for the Jambi schemes, comparable to Anderson's (1975)
study on the ecology of peatswamp forest of whar is now under cultivation in Riau or
West Kalimantan. '

West Kalimantan Schemes

Detailed vegetation studies (Anderson, 1975) on those locations not yet affected by the
establishment of the transmigrant sites and draining these swamps by MPW reveal the
species richness of the original forests. A total of 95 tree species (see Table 6) was
recorded for the area between Kuala Durian and the present Raszu Jaya project site. The
peatswamp forest at the centre of the dome had an average of 1,250 trees (exceeding 30
cm girth at breast height), forming a typical Padang Pole Forest with no trees exceeding
150cm girth. The Padang, with tree species like Palaquium cochleariifolium,
Daciylocladus stenostachys, Diospyros evena, llex sclerophylloides and Lithocarpus.
dasystachus gradually increases in total number of species and tree diameters towards the
margins. Here grows the mixed swamp forest characterized by trees like Gonystylus
bancanus, Diospyros pseudomalabarica, Koompassia malaccensis, Mezzetia leptopoda and
Parastremon urophyllum. In the middle storey Blumeodendron tokbrai is abundant.

Today about 357,000 ha (RePPProT, 1987) of heavily degraded peatswamp forest is left
in the project area, including the area between the sea in the west and south, the line
Pontianak - Ambawang river and the artificial boundary about 15 km east of the Sei
Radak scheme. See the appended Land Use/Forest Status map (Map 4B) for more details
about the remaining forested areas.
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m
Table 6: Characteristic tree species of (peat)swamp forests of Sungai Durian and
Sungai Rasau, West Kalimantan. (source: Anderson, 1973)

Alangium havilandii
Alseodaphne coriacea
Ardisia copelandii
Austrobuxus nitida
Baccaurea bracteara
Bhesa paniculaia
Blumeodendron kurcit
Blumeodendron sokbrai
Calophyllum canum
Calophyllum retusum
Campnosperma coriacea
Campnosperma squamatum
Canthium didymum
Combretocarpus rotundarus
Crudia sp.
" Cryplocarya enervis
Crenclophon parvifolius
Cyathocalyx biovulatus
Dactylocladus sienostachys
Dillenia pulchella
Diosphyros maingayi
Diospyros evena
Diospyros pseudomalabarica
Diospyros siamang
Durio carinatus
Dyera lowii
Elaeocarpus marginatus
mastersii
Eugenia elliptilimba
Eugenia havilandii
Eugenia incarnata
Eugenia leucoxyllum
Eugenia palembanica
Eugenia paludosa
Eugenia polyvantha
Eugenia puncriculara
Fragraea ecuminata
Ganua coriacea
Ganua motleyana
Garcinia apeinia
Garcinia cuneifolia
Garcinia cuspidala
Garcinia microcarpa
Garcinia miquelii
Garcinia penangiana
Garcinia vidua
Gomphandra sp.

Horsfieldia crassifolia
Hlex hypoglauca

Hex sclerophylloides
Knema iniermedia
Koompassia malaccensis
Lithocarpus andersonii
Lithocarpus dasysiachys
Litsea crassifolia

Litsea gracilipes

Lirsea nidularis

Liisea resinosa

Litsea turfosa
Mangifera havilandii
Mezetia leptopoda
Nauclea parva
Neoscortechinia kingii
Nephelium maingayi
Palaquium cochleariifolium
Palaquium pseudorostratum
Palaquium ridleyi
Pandanus atrocarpus
Parastemon spicatum
Parastemon urophyllum
Parkia singularis
Payena leerii

Phoebe opaca
Pithecellobium borneense
Platea excelsa
Polyalihia hypoleuca
Polyalthia rumphii
Pomezia pinnaia

Santiria rubiginosa
Shorea platycarpe
Shorea teysmanniana
Shorea uliginosa
Stemonurus scorpio
Stemonurus secundiflorus
Sterculia rhoidifolia
Tectractomia holmumii
Tetramerista glabra
Tristania grandifolia
Tristania maingayi
Tristania obovara
Xanthophyllum amoenum
Xerospermum murica
Xvlopia coriifolia
Gonystylus bancanus

46



Second drafl; printed | November 1992

Off-site, the remaining forests have been further degraded over the last few years by the
many people searching for off-farm income or new agricultural lands. Sawmills have
been, or still are in operation. Transmigrants and local people have consequently logged
the rcmaining larger trees. The logs are often sold to sawmilis or wood traders along the
major rivers in the area. This type of logging still occurs in all remaining forest reserves
- off-site, with particular activity observed around Ambawang Mountains, which harboun
the least exploited wood resources.

Logs extracted belong to species like Jelutung (Dryera lowii), Meranti Bunga (Shorea
teysmanniana), Madang and Meranti Batu (Shorea sp.). However, diameters are small
and people have to enter the forests deeper and deeper to get any marketable wood. '

The appended Land Use/Forest Status map (4B) depicts areas recently opened for
apriculture or degraded to shrub vegetation. Large areas around the Terenmtang and
Kapuas rivers show these developments. Transmigrant farmers from the Arus Deras
scheme have been found farming on recently cleared land around the Ambawang
Mountains, to compensate for bad agricultural land at the scheme itself. Clearly this
development will eventually lead to the complete conversion of forest resources remaining

today.

Large tracts of exploited forests are now devoid of any large diameter trees. The
‘remaining tall trees are dying because of the yearly forest and sub-soil fires. The lower
canopy is dominated by dense stands of Macaranga, which is a pioneer tree. Differences
in exploitation levels are also expressed in the occurrence of wildlife, which will be
discussed under 5.3.3.

5.2.5 Agricultural Land

Not surprisinly, land modified for agriculture dominates the landscape on most of the
schemes. Four stages of development are recognisable:

Cropped Fields _and Plantations: The dominant crops grown on the schemes
include Rice, Soy Bean, Peanut, Maize, Pineapple, Banana, Cassava, Coconut and

Rubber. Planting densities are often very thin, with a high amount (up to 40%
coverage) of weeds competing with the actual crop.

Degraded Burned Peatland: Repzated buming of peatiand (former peatswamp
forest) results in a very dense monotonous vegetation dominated by ferns. Main

species are Srenochlaena palustris, Pieridium caudatum, Dicranopreris linearis,
Lygodium flexuosum, and Nephrolepsis biserrata. Other plants typically found at
open sites are the sedge Scleria sumatrensis and the shrub Melastoma
malabathricum. Biodiversity is low at these sites and forest regeneration is
hampered by the yearly fires which support the very dense fern vegetation. This
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type of secondary growth is particular dominant on the schemes east of Arus
Deras.

Decraded Alluvial Land: Loamy to silty-clay soils occur on all schemes, often
with PASS layers (Pyritic). These lands are considered more suitable for
agricultural production if the hydrology is properly managed to avoid excessive
formation of acid soils and toxic levels of Manganese (Mn), Aluminium (Al), and
Iron (Fe). However some schemes, like Rasau Jaya 1f and Il and those schemcs
around Kakap (P2DR) show PASS soils with a-secondary vegetation dominated by
-Alang-alang (Imperata cylindrica) and sedges like Scirpus grossus and Eleocharis

dulcis.
Secondary Shrub Vegetation: The third type of degraded land on the schemes is a_

dense shrub vegetation, often mixed with remaining trees from the original
peatswamp forest. Degraded land is often located at the margins of the schemes
merging into the npen, logged-over peatswamp forest. Dominating are the stands
of Macaranga trees, up to 10 m height and an undergrowth of Scieria sumatrensis
and the fern Srenochlaena palustris.

This secondary vegetation is also the habitat where Wild and Bearded Pig like to
hide or even have their young (nests). From these shelters they operate at night
and constitute the pest problem as reported by the local people.

Project schemes in all areas are located along the major waterways and stretch
considerably inland. Both alluvial soils, irciuding the Potential Acid Sulphate Soils
(PASS) as well as peat soils are found on the sites.

Before establishment as transmigrant sites, most of the schemes had been cleared of forest
vegetation and primary, secondary and tertiary drainage canals were dug. Depending on
available manpower and physical conditions of the government provided land (LU 1 and
LU 2) transmigrants prepared their land for agriculture. For several reasons however
people have been unsuccessful to fully utilize this land as planned.

Transmigrants as well as the locai people cleared the remaining vegetation by cutting and
especially by bumning in order to make the land suitable for planting rain-fed rice, maize,
cassava or coconut trees. Crop production was reported to be good for the first one to
two years because buming the natural vegetation (including topsoil) provided the
necessary plant nutrients. Burning is also considcred an aid in decreasing the thickness of
the peat topsoil. However, after about two years soil fertility drops sharply because only
pure peat is remaining. It was also reported by the transmigrants, as well observed in the
field, that repeated burning can result in the removal of up to two melers of peat. This
exposes the next soil layer which includes pure silicate sands as well as PASS soils. The
gradual changes in soil characteristics as well as the eristing problems of seasonal
flooding on the schemes forces many farmers to abandon these *problem® lands.
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Large areas of these ‘agricultural’ lands are consequently left fallow. It is estimated that
between 30% and 40% of the total area of the schemes now consists of degraded
unproductive land.

5.3 FAUNA

Table 7 shows a summary of animal species observed, or reliably reported, during three
weeks of field work in each of the project areas. Appendix 3 gives a complete list of the
236 species, together with details on their status and utilization.

The absolute numbers reflect different specific expertise of team members and totals are
not directly comparable. Fish and reptiles are highlighted in Riau and West Kalimantan;
birds in Riau and Jambi. Moreover, the lists are a very brief snap-shots of the situation,
and do not include records accumulated over time or from museums. The Riau list is
probably most representative.

Nevertheless, proportions of significant species are reasonably comparable. Overall, more
than one-quarter of the species observed is somehow significant, and one-fifth of the
species is protected under Indonesia Law. Only three Endangered species occur in or near
the schemes: False Gavial, Estuarine Crocodile and Sumatran Tiger.

e

Table 7: Summary of observed or reliably reported animal species in or near ISDP
schemes, August-September 1992, and their status. Significant species are
species that are Protected under prevailing Indonesian Law, listed in
Appendix I or II of the Convention on International Trade in Endangered .
Species of Flora and Fauna, or registered in the JUCN Red Data Book as -

Endangered, Vulnerable, Indeterminate or Unknown.
(Source: AWB field data)
RIAU JAMBL - KALIMANTAN TOTAL
Total Signl % Total Signf % Total Sipnf % Total Signl %
Fishes ficcl. 32 2 6% 14 1 7% 31 2 6% 55 3 5%
Crustacesns) ’
Amphibians S 0 0% 1 0 0% 2 0 0% 5 0 0%
Reptiles 31 6 19% 6 2 3% 10 4 40% 31 6 19%
n--  Birds 9 28 28% 109 26 24% 2 10 3% 156 39  25%
Mammals 35 15 43% 17 10 59% 28 10 36% 46 18 39%
All 202 54 27% 147 39 27% 103 26 25% 236 66 28%
Protected 34 - 17% 28 - 19% 16 - 16% 47 - 20%
Endangered 3 - 1% 1 - 1% 2 - 2% 3 - 1%

e e e e e e —————

. 53.1 Rian
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The Siak region has been surveyed previously for it's terrestrial fauna, although these
surveys were brief and mainly concerned with birds, larger mammals, and vegetation.
Giesen & van Balen (1991a) recorded a total of five reptile, ninety bird and ten mammal
species during a brief survey of the Siak Kecil Wildlife Reserve, anly nine kilometres
from the western boundary of the Siak Kecil transmigration scheme. Other surveys of
padang Island, at the mouth of the Siak River have been conducted by Giesen & van
Balen (1991b) and Purwoko & Verheugt (1989). These surveys concentrated on
veg1ation descriptions, and inventories of birds and larger mammal specics.

Very little fauna survey work has been undertaken in the Indragiri area although Giesen
(199ib) surveyed Bakung Island, near the mouth of the Indragiri. A great deal of
additional data on the region comes from surveys of the Berbak National Park, to the
south in Jambi Province. Since this area is also largely peatswamp habitat, it is likely that-
many of the species recorded from the park also occur in the Indragiri and Siak areas.

During the course of a ficld visit by AWB staff in August-September 1991, a tota1 of
thirty-two fish, five frog, thirty-one reptile, ninety-nine bird and thirty-two mammal
species were recorded on or near the transmigration sites (Appendix 3).

Eishes

Thirty-two species of fish were observed or reported from the Riau schemes. A number
of species occur in the irrigation canals on the schemes. Common species occurring in the
canals include Three-spot Gouramy (7richogaster trichoprerus), Striped Snakehead
(Channa striata), Common Walking Catfish (Clarias batrachus), Climbing Perch (Anabas
testudineus) and Swamp Eel (Monopterus albus). Most of these species are well adapted
to tolerate poor environmental conditions, such as low dissolved oxygen and high
turbidity, such as occurs in the canals.

A number of fish species typically occur in the blackwater rivers. All of the species that
occur in the canals are also in the adjacent blackwater rivers, since this is the source of
colonisation. In addition, Asian Bonytongue (Scleropages formosus), Bagrid Catfish
(Mystus nemurus; Krypropterus spp.) Giant Snakehead (Channa micropelies) and Forest
Snakehead (Channa pleurophthalmus) are found mainly in the blackwater streams.

In the larger rivers, a number of brackish water and pure freshwater species occur, even
in arcas where there is no salt intrusion. These species include Patin (Pangasius spp.),
Catfish (Mystus spp.) and Glass Perch (Chandidac). Mudskippers (Periopthalmus spp.)
were abundant along the banks of the mzjor rivers, and frequently entered canals on the
schemes.

There are no “atroduced species of fish occurring in the off-site areas of the Riau
schemes. Four species, Snakeskin Gouramy (7richogaster pectoralis), Giant Gouramy
(Osphronemus goramy), Common Tilapia (Oreochromis mossambica) and Nile Tilapia
(Oreochromis nilotica) are grown for aquacultural purposes in the Indragiri schemes. This
is not currently operating on a large scale.
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Freshwater Prawns (Macrobrachium rosenbergii) are common in most canals. In the tidal
areas, small crabs make burrows the canal walls.

il | Amphibi

Frogs commonly occur in the man-made drainage canals of the Riau sites. The
commonest species were Rana erythaea and Rana limnocharis. In the morc forested
areas, tree frogs (Rhacophorus spp.) could be heard calling.

“Turtles were commonly reported as occurring in the primary and secondary canals of the
" schemes. The most widely occurring species is probably Bellia crassicollis, which was
observed at Xuala Cinaku 1. However, other freshwater turtles are likely to occur on the
schemes and some instances of Soft Shelled Turtles (Family Trionychidac) living in the
canals were reported. These turtles are quite large, and would be unlikely to spend much
time in the smaller canals. The Malaydn Giant Turtle (Orlitia borneensis) was reported as
occurring in the larger rivers at many sites. The survey team observed a specimen in the
Siak Kecil River.

Two species of crocodile occur near the transmigration sites. The Estuarine Crocodile
(Crocodylus porosus) occurs along the Siak Besar River, in the navigation canal and in
the lower Siak Kecil. It is reported to only enter the latter two locations late in the dry
season when the water is more brackish. Although reported to be uncommon in the Siak
area, crocodiles were nevertheless seen by most people, particularly in the Siak Besar. In
1992, two Estuarine Crocodiles had entered the Siak Kiri scheme (Block B) via a
secondary canal and were trapped there after the flap gate had been clpsed. Although
Estuarine Crocodiles were reported from the Indragiri River, they are now considered
very rare in this area.

The main occurrence of the False Gavial (Zomistoma schlegelii) is in the Siak Kecil
River, although it was reported to occur also in the Buantan River (Siak Kiri) and Cinaku
River (Kuala Cinaku I). Mackinnon (1992) reports the Siak Kecil lakes to be a stronghold
for this species, but people interviewed in this area claimed the species to be rare there,
an impression also reported by Giesen & van Balen (1991a). In the middle reaches of the
Siak Kecil River (near the transmigrant settlements) the species was frequently reported
and the survey team saw one specimen near the junction with the navigation canal. One
False Gavial was reported to have been dug up by an excavator while clearing a canal
near the Buantan River.

A variety of lizards and snakes occur on the schemes. Common species include the Sun
Skink (Mabuia multifasciata), Common House Gecko (Hemidacrylus frenatus), Asian
Water Monitor (Varanus salvator), Reticulated Python (Pyrhon reticulatus), Black Spitting
Cobra (Ngja naja) and Banded Krait (Bungarus fasciatus). Javan File Snake (Acrochordus
Jjavanicus) was reported to occur in some canals on the schemes.
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Ninety nine bird species were recorded on or near the sites during the field survey. Birds
such as White-headed Munia (Lonchura maja), White-bellied Munia (Lonchura
leucogastra), Chestnut Munia (Lonchura malacca), Scaly-breasted Munia (Lonchura
punciulata) and Baya Weaver (Ploceus philippinus) were commonly seen on the sites, and
are regarded as pests. Some waterbirds occur along the canals within the schemes,
including Cinnamon Bittern (Ixobrychus cinnamomeus), Lesser Adjutant (Leproptilus
Jjavanicus) and White-breasted Waterhen (Awmaurornis phoenicurus).

Forest-dwelling birds are abuadant in the uncleared areas bordering the blocks. These
included Pink-necked Pigeon (Treron vernans), Plaintive Cuckoo (Cacomantis merulinus)
and Common Dollarbird (Eurystomus orienialis) and six species of Hombill, all recorded
from the schemes.

Mammals

Of the larger mammals, the most obvious group is the monkeys. Three species of monkey
were recorded from the Riau sites, Silvered Leaf-monkey (7rachypithecus cristaia), Long-
tailed Macaque (Macaca fascicularis) and Pig-tailed Macaque (Macaca nemestrina).
Silvered leaf-monkeys were particularly abundant in uncleared areas of the sites and in
tall riverine vegetation. The two Macaque species were also common and were reported
to frequently raid fruit crops on the sites.

Agile Gibbons (Hylobates agilis) were reasonably common in some areas of uncleared
forest on the schemes. These were often heard calling from the edge of the forest adjacent
to the fields. .

Two pig species, the Wild Pig (Sus scrofa) and the Bearded Pig (Sus barbarus) occur in
adjacent forest and scrub, and frequently in uncleared scrubland within the schemes. The
Wild Pig is the more common species.

Other large mammals which occur on or near the schemes include Malayan' Sunbear
(Helarctos malayanus), the Endangered (RDB) Sumatran Tiger (Panshera tigris), Clouded
Leopard (Neofelis nebulosa) and Sambar Deer (Cervus unicolor). Two other large
species, Asian Elephant (Elephas maximus) and Tapir (Tapirus indicus) are known to
occur in the region. However, these have not been seen in the vicinity of the
transmigration sites for many years and the habitats in the areas surveyed are. generally
unsuitable for them.

The smaller mammals in the area include squirrels, such as Low's Squirrel (Sundasciurus
lowii), Red Flying Squirrel (Peraurista petaurista) and Prevost’s Squirrel (Callosciurus
brevosti). Rats are numerous on the schemes. The most abundant species is Ricefield Rat
(Rartus argentivensor), although other species including Black Rat (Rastus ramus) and
Polynesian Rat (Ratus exulans) are also present.
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Several species of introduced, or domesticated species live on the schemes, such as dogs,
cats, water buffalo, goat and cattle. The Black Rat appears to be the only introduced
species which has wild populations.

5.3.2 Jambi

There are no wildlife reports dealing specifically with the ISDP schemes in Jambi, prior
to clearing and settlement. Existing reports address areas near the projcct sites, such as
the Berbak National Park,the Hutan Baokau Pantai Timur Strict Nature Reserve and the
Southern Sumatra Coast between South Sumatra and Riau Provinces. One can find
complete descriptions of wildlife of Berbak National Parks in Silvius er. al. (1984 and
1986), Wulf er. al. (1981), Rusila (1991) and HIMBIO (1992) and of the Hutan Bakau
Pamnzai Timur Reserve, in Giesen (1992). At the moment at least 286 bird species (Rusila,
1992), 38 mammal species (Silvius, er. al., 1984) and 93 fish species have been identified
in the Berbak National Park. In Hutan Bakau Pantai Timur Strict Nature Reserve, Giesen
recorded at least 27 bird species plus and unspecified number of undetermined wader
species. Other species identified there by Giesen: Reptiles: Varanus spp, Python
reticulatus, Boiga dendrophila and T-imeresurus sumatranus; Mammalia: Sus scrofa,
Macaca fascicularis, Presbytis cristata, and Helarctos malayanus.

The AWB team recorded, during a three-week field visit in August - September 1992, a
total of 14 fish, 1, possibly 3 frog, 6, possibly 11 reptile, 17 possibly 21 mammal and
109 bird species on or near the ISDP - Jambi schemes.

Fish

Fourteen species of fish were recorded from Jambi ISDP sites, most of them were found
in irrigation canals. Most of these species are found at and are well adapted to acid
condition (pH<5.0 and down to 3.5), e.g., Osteochilus schlegeli, O. hasseltii, Mystus
pPlaniceps, M. nemurus, Belodontichthys dinema, Hemirhamphodon cf. phaiosoma and
Rasbora vaillanti. The last species is the commonest observed. Only one species found in
neutral water pH = 6.5)

Mammals

Seventeen (twenty-two including domesticated species) species of mammals were recorded
on or near Jambi schemes, including species reliably reported to the AWB team. Three
species of monkeys, Silvered Leaf Monkey Trachypirthecus cristata, Long-tailed Macaque
Macaca fascicularis, 2nd Pig-tailed Macaque Macaca nemestrina are commonly observed
and/or reported wild mammals by transmigrants. The species are known to raid crops and
can become a nuisance occasionally. The largest group observed by the AWB comprised
15 (mainly immature) Silvered Leaf Monkeys in riparian forest near Muara Sabak.
Trained Pig-tailed Macaques are emplyed to pick coconut. Siamang Symphalangus
Syndactylus were often heard calling the peatswamp forests behind the Dendang schemes.
Western Bearded Pig Sus barbatus and Wild Pig Sus scrofa were reported to be common
on the Dendang schemes, and can become a pest the=.
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Among the camivores, three species are also reported to occur in and near the schemes,
namely Malayan Sunbear Helarctos malayanus, Sumatran Tiger Panthera tigris, and
Leopard Cat Felis bengalensis. Malayan Sunbear reportedly often roams the settlements to
Jook for young Coconut trees and sometimes young Jack Fruit Arthocarpus heterophylius.
A fresh pug mark of the Sumatran Tiger among pig foot prints was found in Dendang I,
ca. 25 metres from the nearest house and ca. 1.5 Kilometres distance from the nearest
primary forest. Leopard Cat is mainly reported by transmigrants in Simpang Puding (in
February or March 1992, four immaturc cats were hunted by transmigrants® dogs in the
remaining forest ncar Desa Simpang) and Dendang 1.

Birds

Compared to the other two project areas, Jambi seems to have a somewhat higher bird-
species richness. A total of 109 bird species were recorded on ¢ r near the schemes, a
respectable number considering the short period. At least twenty-wo waterbird species
observed in or near human settlement, including the Vulnerable Milky Stork Mycreria
cinerea and Lesser Adjutant Lepropiilos javanicus. A flock of forty rare Asian Dowitcher
Limnodromus semipalmatus were also found in the estuary of the Simbur Naik river. At
least nine forest specialist species were still found in the remaining forest, especially in
Lagan Hulu/Simpang Pandan schemes (most notably Block A), including Bushy-crested
Hombill Annorhinus galleritus, Asian Pied Hombill Anthracoceros albirostris, Rhinoceros
Hombill Buceros rhinoceros, Yellow-crowned Barbet Megalaima henricii, and White-
bellied Woodpecker Dryocopus javensis.

All Munia species known from Sumatra were observed in the scheme, namely White-
rumped Munia Lonchura striata, Javan Munia Lonchura leucogastroides, Scaly-breasted
Munia Lonchura punctulata, White-bellied Munia Lonchura leucogastra, Chestnut Munia
Lonchura malacca, and White-headed Munia Lonchura maja.

In regard of predator birds, 6 species were observed in the riverine systems or in
cultivation, including a large, single flock of at least 45 Black-winged Kites Elanus
caeruleus in Lagan Hulu and 40 Brahminy Kites Haliastur indus in mangrove forest along
the Berbak river estuary. White-bellied Sea-eagle Haliaeerus leucogaster, Grey-headed
Fish-eagle Ichtyophaga ichryaerus, Crested Serpent Eagle Spilornis cheela, and Black
Eagle Ictinaetus malayensis were also seen solitary especially at the periphery of the
forests. The occurrence of these predator birds could mean that the ecosystem is still
going well and the utilisation of pesticides has still no significant impact on the fauna on
and around the schemes. Frequent observations of Kingfishers points in the same
dircction.

5.3.3 West Kalimantan
The ISDP project region has a longer history of habitat conversion and degradation than

the two sites in Jambi and Riau. This is expressed in the type and extend of present day
wildlife habitat, and the animal species recorded during the EIA field work.
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At least 19 frog and toad species occur in the lowlands of West Kalimantan, but only the
commonest species like Rana erythraea and Rana limnocharis were recorded for the
cultivated land on the schemes.

Soft-shelled Turtle (Trionyx carrilagineus) was several times recorded mainly occurring in
natural rivers, but numbers have dropped through the years. Three species of monitor
lizards live in West Kalimantan. Numbers were recorded to be low including those for the
most common one Varanus salvator. No confirmed records could be obiained for the
Estuarine Crocodile (Crocodylus porosus) and False Gavial (Tomistoma schlegelii), but
the tidal swamps (108.000 ha) at Selat Padang Tikar south-east of Kubu provide suitable
habitat for Estuarine Crocodile. Due to hunting and habitat disturbance crocodiles are:
considered to be extinct in the mangrove/nypah swamps in the estuary of the Punggur
Besar River. False Gavial was reported to have disappeared from the Ambawang and
Sungai Putih rivers south of Gunung Ambawang.

Surprisingly, snakes were reported to be rare on the schemes including the Reticulated
Python (Python rericulatus). Hunting pressure for their skin could be the cause for this.
Typical mangrove snakes, Boiga dendrophila and the Wagler's Pit Viper (Trimeresurus
wagleri) were found in the forests in the eastern sub-project area. More detailed surveys,
in particular in the degraded peatswamp forests will reveal more species.

Birds

At least 256 bird species occur in West Kalimantan, but this province is not known to be
particular rich in waterbird and wader species. :

Thirty-two bird species were observed in and around the tidal mangroves, with a large
population of Lesser Adjutant (Leptoptilos javanicus) in the mangroves on Laut Island.
Wandering Whistling Duck (Dendrocygna arcuata), a resident bird, occurs in large
groups of up to 150 birds. Local Dayak people reported a steady decline and even
disappearance of certain bird species, related to the large scale conversions of peatswamp
forests for agriculture. Of the seven Homnbill species living in West Kalimantan only two,
the Rhinoceros Hornbill (Buceros rhinoceros) and White-crested Hornbill (Berenicornis
comatus) were recorded for the degraded peatswamp forests.

Ricebirds were reported to be a pest on some sites, with records of Chestnut Munia
(Lonchura malacca) as most common.

Mammals

Interviews with local and transmigrant people and direct field observations shortlisted a
relative small group of mammals still occurring near the schemes.
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A total of twenty-seven mammal species was recorded during this survey. Of these
monkeys, like Proboscis Monkey (Nasalis larvasus), Long-tailed Macaque (Macaca
fascicularis) and Silvered Leaf-monkey (Trachypithecus cristara) were most conspicuous.
Local people reported two additional species, Pig-tailed Macaque (Macaca nemestrina)
and Red or Banded Leaf-monkey (Presbyiis) to live in the remains of the peatswamp
forests surrounding the schemes. Proboscis Monkey was abundant in the riverine forests
with Ficus microcarpa, Heritiera littoralis and Gluta velutina, but was not observed on
those sites dcgraded. The impression was given that suitable habitat for monkey species is
deciining, resulting in isolated forest remains, The Orang Utang (Pongo pygmacius) docs
not occur in the project area.

Two pig species, the Wild Pig (Sus scrofa) and the Bearded Pig (Sus barbarus) occur in
the eastern sub-project schemes (P3S) in adjacent forest and scrub. No pig pest problems
were recorded for the schemes around Kakap (P2DR). Sambar Deer (Cervus unicolor)
was often recorded for the same locations and habitat as Wild Pig, but in low numbers
left. Bornean Yellow Muntjak (Munriacus atherodes) has occurred on all schemes of the
eastern sub-project area bul is now only found on some locations like the hill forests of
Ambawang Mountains and the logged-over forests between Rasau Jaya I and Sei Bulan.

Different from thé Riau and Jambi schemes Polynesian Rat (Ratus exulans) or Malaysian
Wood Rat (Rarius tiomanicus) are a pest in coconut and rice fields.

Freguent records were made of the Small-clawed Otter (Aonix cinerea) which lives
around the canals, rivers and fishponds on the schemes.

In general wildlife is rare on the ISDP schemes,in particular for the coastal sites around
Kakap, which is directly related to the age of occupation and few remains of ‘forest’
wildlife habitat. In the eastern sub-project area adjacent forest remains and riverine
vegetation are the last strongholds for most of the species recorded.

5.4 SIGNIFICANT SPECIES
5.4.1 Status of Animal and Plant Species
In classifying the status of species, three reference systems have been used:

o Species that appear in the Red Data Book (IUCN, 1990) under -the
following classifications: E (Endangered); V (Vulnerable); R (Rare); 1
(Indeterminate) and K (Insufficiently Known);

o species that arc listed by CITES (Convention on International Trade in
Endangered Species) in the CITES Appendices 1 and 11 (Favre, 1989). It
should be noted that the CITES agreement mainly deals with the regulation
of trade in wildlife, and that some species listed, particularly those in
Appendix II, are not necessarily rare or endangered at present; and
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o species that are Protected under Indonesian law.

Riau schemes

A total of 28 bird, 1S mammal, 6 reptile and two fish species recorded from the Riau
project areas fall under one or more of the above categories (Table 7 and Appendix 3).
None of the bird species recorded are in the highest category of Endangercd, however
White-winged Wood Duck, Milky Stork and Lesser Adjutant are listed as Vulnerable,

The White-winged Wood Duck, which is also listed as an CITES Appendix 1 species, is
the most threatened bird species occurring on the sites. This species was recorded only in
the Kuala Cinaku 1 area of the Indragiri sub-project. The species was not directly
observed by the survey team, but very accurate descriptions of the species appearance and
habits were obtained from witnesses who were assessed to be very reliable. These
witnesses also picked this species out from a bird identification book without prompting.

The most significant mammal species occurring in the areas is the Sumatran Tiger, which
is Endangered. This species was reported from many schemes where there was uncleared
LU2 land backing on to forest. Most recent reports of Tigers came from the Kuala
Cinaku area in Indragiri, and in the western parts of Siak Kiri. The Clouded Leopard
(RDB - Vulnerable) was reported to be not uncommon in the Siak area. Other species of
note include the Malayan Sunbear and Agile Gibbon, both of which are quite common in
some forests adjacent to the schemes.

Significant reptiles recorded include the Estuarine Crocodile and False Gavial, both of
which are Endangered. Crocodiles occur along the Siak Besar River in Siak, and along
the Indragiri River, where they are reported to be rare. The main areas for False Gavials
are along the Siak Kecil River (Siak), and the upper Cinaku River (Indragiri).

The Asian Bonytongue is an CITES Appendix I listed fish species which occurs in the
area. The main habitat for this species is in the Siak Kecil Wildlife Reserve, but it is also
reported to occur all along the Siak Kecil River in the vicinity of the schemes.

Jambi schemes

Significant species in the jambi project area include 1 fish, 2 reptiles, 26 birds and 10
mammals. Only one species is listed as Endangered, namely Sumatran Tiger. This species
was reported from at least 4 siles, but the AWB team observed only one pug mark.

Two bird species, Milky Stork Mycieria cinerca and Lesser Adjutant Lepropiilus
Javanicus are listed as Vulnerable. The first species was found locally in the estuary of
Simbur Naik and along the coast near Berbak River estuary, and even on the Pamusiran
and Dendang II schemes. The South East coast of Sumatra is known to accommodate
more than 90% of world population of Milky Storks (Silvius, 1987).
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Asian Dowitcher Limnodromus semipalmaius and Wrinkled Hombill Rhyiticeros
corrugatus are the only birds listed as rare. The Dowitcher was found once during the
field visit in the Simbur Naik estuary. Silvius ef.al (1984) observed a total of 1,460 Asian
Dowitcher in the same place and claimed it to be the largest single flock ever recorded of
this species. So far, this Dowitcher has been reported from Indonesia only four times.

West Kalimantan schemes

Far fewer species in West Kalimantan fall under these classifications than for the Riau
and Jambi project locations, totalling 5 reptile, 5 bird, 13 mammal and 1 fish species.

The most significant reptile species is the Estuarine Crocodile (Crocodylus porosus) which
is Endangered. This species is expected to be found in the extensive mangrove/Nypah.
swamps of Selat Padang Tikar.

The Proboscis Monkey (Nasalis larvatus) is endemic 10 Borneo and is considered
Vulnerable and listed at Appendix I. Because of declining populations Indonesia gave
protected status to this species. Some populations still occur around the schemes, mainly
in the riverine forests of the larger rivers. However, suitable habitat is under pressure
because of land clearing and degradation. Other species traded and included in Appendix
1I, like Pig-tailed Macaque and Silvered Leaf-monkey also depend on the remaining forest
areas close to the schemes for survival.

The Asian Bonytongue, which exhibits three colour varieties locally (including the sought
after "Red Arowana”), is becoming scarce in the area.

5.4.2 Pest Species

Agricultural pests are not a problem that is unique to the transmigrant schemes. Indeed,
agricultural pests are a problem faced by all farmers in the world. Most farmers on the
ISDP schemes stated that even the worst pest species are (usually by far) secondary to
flooding problems (unless no flooding occurred of course). Very often they stated that
they are perfectly capable of handling the problem, provided more people and more social
coherence.

A number of wildlife species occurring on the schemes are regarded as agricultural pests
and thus, these species are often the target for hunting or poisoning activities.

The commenest rice crop pest species ciled were birds of the finch family, particularly
White-headed Munia, White-bellied Munia, Scaly-breasted Munia and the Baya Weaver.
At one location in Indragiri, the White-winged Wood Duck was reported Ic be a pest to
ice. This species (which is a Vulnerable species) systematically pulls out the newly
planted padi. Similarly, the Purple Swamphen seems to cause troubles in Simpang Puding
(Jambi). Although Ducks and Swamphens visit the crops in small numbers (1-5
individuals), they can do a lot of damage. Note that we do not know other instances of
these two species causing trouble in Indonesia.
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Most pest species reported were mammals. Of these, the Wild Pig was reported as the
most destructive. The Western Bearded Pig also occurs in most areas, but this species is
not regarded as a serious pest. In West Kalimantan, Wild Pigs are not a problem on all
sites of the western sub-project area, but is on Rasau Jaya I, Arus Deras, Pinang Luar,
Sei Bulan, Jangkang, Sei Radak, Pinang Dalam, Air Putih, Olak-Olak Kubu in the eastern
sub-project area. '

Pig pest problems arc dircctly related to the occurrence of secondary shrub vegetation on-
site and forest remains close to the schemes. Crops most impacted are maize, tuber crops
like cassava, young coconut, peanut, soybean and pineapple.

Rats, particularly the Ricefield Rat, are seasonal pests of rice. The Black Rat reportedly
can be a pest as it attacks goods and harvested crops in storage. Farmers in the West'
Kalimantan schemes, reporied seasonal raids on coconut by the Polynesian Rat (Rarrus
exulans) or Malaysian Wood Rat (Raftus tiomanicus) but rats were considered a pest of
less importance (impact) than those by Wild Pig (Sus scrofa).

Monkeys are often regarded as pests, as they raid fruit and vegetable crops in location
near the forest. The main pest species is the Pig-tailed Macaque, but Long-tailed
Macaques are also responsible for damage.

The Malayan Sunbear is regarded as a pest in areas where coconuts are grown. The bears
cause damage by eating the crown of the young coconut, thus killing the plant. This
species only occurs on the Sumatran schemes. '

In areas where aquaculture is practised in the Indragin schemes, the Common Otter is a
serious pest, because they catch fish from the ponds at night.

In West Kalimantan, the Small-clawed Otter (Aonyx cinerea) was often recorded in large
groups, stealing most fish out of the freshwater fishponds of transmigrants. It further
occurs along the many natural and man-inade waterways. '

Large cats, such as Sumatran Tiger and Clouded Leopard are occasionally involved in .

taking chickens or goats from the villages, but they are generally not regarded as pests
because the incidence of this happening is generally low.
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6.0 EXISTING SOCIO-ECONOMIC ENVIRONMENT

6.1 REGIONAL LAND USE

Most of the schemes are located in areas which have been settied for many years, and
they are surrounded by a variety of outside interests and activilies. The principle land

usages occurring around the schemes are:

] agriculture, particularly rice and palawija crops, and plantation estates such
as coconuts, rubber and oil palm;

o logging concession areas;
o fishing, usually non-commercial;
o mining, particularly oil exploration and drilling (mainly concentrated in the

Siak sub-project area).
o large towns located along the rivers, which serve as trading ports;

] industrial development (e.g., sawmills, brickworks, pulp and paper mills,
rubber factories, erc.)

o conservation areas such as wildlife reserves and national parks.

Tourism in the areas is virtually non-existent as there is no support infrastructure, poor
access, and very few potential attractions. The historic town of Siak Sriindrapura, near
the Siak schemes currently attracts small numbers of tourists who mainly come to see the
Palace, which houses a well-maintained historic museum.

Detailed Regional Land Use maps for each (sub-)project area are presented in the
appended Maps 1B-4B. .

6.1.1 Siak Sub-project Area

~ The Siak sub-project is located amidst a number of outside influences which are at present
having an impact on the local environment.

The Siak Kiri schemcs are located along the Siak Besar River. This is an important
transport route linking the provincial capital, Pekanbaru, with major trading ports such as
Bengkalis, Batam Island and Singapore. Therefore, the river is subject to constant and
heavy traffic. Large ships, up to 1,000 tonnes regularly ply the river, as do a large
number of smaller vessels. The potential for environmental pollution from shipping
accidents, such as oil spills and loss of dangerous cargo is very high, and may well have
.occurred in the past. Also, wave action from passing ships has the potential to cause
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serious erosion to unprotected river banks and damage to riverside structures such as
jetties. This process was very apparent during the field surveys.

Along the river between Siak Kiri and Pekanbaru, there are a number of factories
including plywood, rubber and palm oil manufacturers which are alleged to have
discharged waste products into the river. One of these, 2 pulp and paper mill about 60km
upstream of the project area has been alleged to have dumped industrial waste into the
river which reportedly caused a fish kill (miscellaneous national newspapers, August-
October 1992).

Although there are no commercial fisheries operating in the vicinity of the project area,
Jocal and non-local people utilise the area for fishing. Fishing activities are particularly
concentrated on the Siak Kecil River, where, according to local reports, fish stocks have
seriously declined in recent years. The widespread use of fish poisons (usually potash) in
the area has reportedly also decreased fish stocks. Commercial fisheries operate along the
coast near the schemes, and the city of Pekanbaru is a major port for the fishing industry
in Riau.

Most of the land surrounding the Siak sub-project area is covered by forest concession, in
fact, one concession has a base camp at the Siak Kecil scheme. Loggil; in the
surrounding peat swamp forests requires the laying of corduroy log mats through the
forest which are then overlaid with a rail system to gain access. Most of the forests in the
area are therefore in various stages of forest utilisation. An Environmental Impact
Assessment covering the Siak logging concessions is currently in progress.

The Siak Kecil Wildlifc Reserve is located along the Siak Kecil River. The eastern
boundary is about 9km (by river) from the Siak Kecil schemes. This wildlife reserve has
been designated Lo protect a unique series of dystrophic lakes on deep peats, which drain
into the Siak Kecil River. The Reserve supports a variety of threatened wildlife species,
including Sumatran Tiger, Asian Elephant, Malayan Tapir, False Gavial and Asiuan
Bonytongue (Arowana) fish. Forests in the reserve are generally in a degraded state, due
to previous logging, and there is evidence that illegal logging is still going on in the
reserve (Giesen & van Balen 1991). A number of brick factories are Jocated along the
Siak Kecil River near the mouth and these factories require a large amount of firewood,
some of which may be coming illegally from the reserve.

There is a great deal of oil exploration and drilling going on in the region. Caltex, which
is based in Rumbai, near Pekanbaru has constructed an earthen road which passes through
parts of the schcmes and is the main road link to Pekanbaru. This road is regularly
sprayed with oil for compaction. Caltex is currently conducting seismic tests on some of
the Siak schemes. Transmigrants generally had a good relationship with Caltex in the
area, saying that they paid good royalties for land. They were also happy that Caitex had
maintained the roads and in one instance, had built a mosque for the local community.

6.1.2 Indragiri Sub-project Area
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The Indragiri schemes are located in a heavii: populated area. Almost the entire region to
the east, north-east and south-east of the schemes is agricultural land, while to the west,
agriculture development extends all along the Indragiri river. The river itself is subject to
heavy and constant traffic. Two major towns are located near the schemes, Rengat, to the
west, and Tembilahan to the east. The arca is serviced by good asphalt roads which are
currently being upgraded.

Industrics along the river are dominated by sawmills, sand mining and logeing base
camps. There is a great deal of fishing activity, although most is on a small scale,

To the north of the river, lies a huge expanse of peat swamp forest, extending some 75km
to the Kampar River. Most of this area is covered by logging concession. Within this
area, commencing about 20 km north west of the westernmost schemes lies the
Kerumutan Wildlife Reserve, Riau's largest conservation reserve. This reserve extends
northwards from the north side of the Indragiri River near Rengat to the Kampar River
and covers an area of 120,000 ha. Little data are available on the condition of this
reserve, as il is extremely inaccessible.

To the south of the schemes, there are also large expanses of relatively undisturbed
swamp forest, although these areas are continually being opened up for agnculture
particularly oil palm plantation estates.

6.1.3 Jambi Project Area

The Batanghari and Berbak Rivers are large rivers navigable by sea vessels up to the
provincial capital and further. Upstream of the project area, untill the capital Jambi, there
are ten or eleven medium to large sawmills active. Huge barks are towed over the
Batanshzri and Berbak to suppply these mills of logs. Tankers ply the waters to provide
the province with petrol and oil.

Near the coast, on the banks of the two estuaries are the project area’s two regional
centres: the small Nipah Panjang town in the east along the Berbak, and Muara Sabak
(after which one scheme has been named) in the west along the Batanghari. A minor
centre is located at 'pasar SK 17° in Rantau Rasau. The land on the 'deltaic island’ is
largely cultivated, particularly with coconut. Little natural cover remains there, except for
a patch between Muara Sabak and Lambur, a stand between Pamusiran and the
Batangahri and along the coast and the lower reaches of the Lagan,- Batanhari, Simbur
Naik, Pamusiran, and Berbak Rivers (mangroves). These imangroves either have the status
of Strict Nature Reserve or are proposed as Protection Forest (RePPProT 1988).

The younger western and and southern schemes (Simpang Pandan, Lagan Hulu, Dendang
I-III), are pushed’ into ‘extensive stretches of peatswamp forests, often on a peat dome.
The forest south of the three Dendang schemes has been logged. The peatswamp forest
south and west of Simpang Pandan and Lagan Hulu seems not logged and still largely
undisturbed.- All these peatswamp forests have the status of either Normal Production
Forest (most), Convertible Forest (some; a portion bordering on Lagan Hulu, another
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portion on Dendang 1III) or is Unclassified Forest (some; bordering on Simpang Pandan).
See also the appended Land Use/Forest Status for Jambi (Map 3B). These forests together
form a corridor connecting the Berbak National Park (and further east the proposed
Sembilang conservation area) with forests in Riau, (still) valuable for movements of large
wildlife (notably Tiger). All these forest are under logging concessions.

The land north of the Simpang Pandan scheme, betwcen the estuaries of the Batanghari,
Lagan and Mcndahara' Rivers, is also virtvally completely under culivation, again,
dominated by coconut.

There are two sawmills in the vicinity of the Dendang 1 scheme. The mills absorb
important numbers of workers from the Dendang schemes. We do not know where the
lcgs sawn in the mills originate, presumably from outside the region. Large barks were
seen unloading logs at the mills.

No mining or oil exploitation is reported from the project area, though it seems that
exploration has taken place several years ago.

6.1.4 West Kalimantan Project Area

There are two plywood mills near Rasau Jaya II and many small sawmills scattered
through the area. These mills provide considerable employment opportunities both in
terms of direct employment and for supporting services such as providing poles for
making rafts for transporting logs. However, resources of larger logs have run out in the
forests around and most of these are now extracted from far inland along the Kapuas
Catchment Area.

Settlers around Kubu are involved in the processing of charcoal from mangrove logs
taken from the swamps of Padang Tikar. An important product extracted from these same
coastal swamps is Nypah thatch, which is sold at the local market. Some sites like Arus
Deras and Sei Bulan subsist mainly on their logging activities and other schemes obtain
additional income at a seasonal base or from remittances from family members working
outside the site. However, large scale logging operations (HPH) are now somcthm° of the
past as all pnimary forests have been logged.

Many small scale rubber plantations managed by local people are found along the river
banks in the area.

6.2 POPULATION AND DEMOGRAPHY

Population statistics were derived from the October 1990 census which was executed in
the 1990/91 planting season. According to these data the population of the ISDP areas
was 187,865 persons (96,779 males and 91,086 females) in 40,244 households.

M This -large- Mendshars River should ot be confused with the -small- river of the same name that runs through Block A of
Simpang Pandan. See there.

63



R i
U N L AL

Sccond drafl; printed | November 1992

The distribution of population and its composition by project area is shown in Table 2.2,
2.3 and 2.4 of the Technical Report No 10 (Socio-Economics). Within individual schemes,
local villages with a high proportion of non-Javanese population have larger household
sizes than transmigrant villages.

Tables 2.5, 2.6 and 2.7 of the Technical Report No 10 (Socio-Economics) show estimates
of the rate of population growth for each of the schemes in the Jambi, Riau and West
Ka'imantan project areas. Only Rantau Rasau (Jambi), Kuala Cinaku I & II, Delta Retah,
Sizk Xiri (Riau), Rasau Jaya and Desa Kubu (West Kalimantan) showcd significant
growth since handover. In most others, population has declined, often dramatically.

The total population at the West Kalimantan project schemes amounts to 82,206 persons
(Appendix 4) At least another 63,755 persons live around the schemes, mainly along
rivers (Buginese, Chinese and Malay people), or in the original villages like Kubu,
Terentang, Teluk Pakedai, Ambawang settlements and Kakap.

Appendix 4 also gives eslimates of the total land available per person for the villages
recorded. It can be seen that the Teluk Pakedai district, with Sei Nipah as project scheme,
has only an average of 1.2 ha land available per person. Even lower amounts of land are
available for Sungai Kakap district with an average of 0.7 ha per person. This coastal
district with schemes like Rasau Jaya I, II, III and those of the western sub-project area
might get problems with the availability of agricultural land in the near future if the
population will develop further.

Sei Radak and those schemes of the Kubu district have much more land available per
perscn with an average of S and 4 ha respectively.

6.3 LAND TENURE

From the time of first settlement to the present, household status and land tenure has been
changing. Some reasons are that households have:

o aged and passed land on to their children;

o bought land in whole or partial plots from departing families;

o sold Jand in times of hardship; and

o aciively cleared and cxploited good land in unallocated aveas.
Virtually all land is owner cultivated: very litlle is rented or share cropped. However,
land status is difficult to quantify since the number of original transmigrants remaining on
the schemes is not known, there have been significant movements of people into and out

9f the schemes and very few farmers equate the concept of ownership solely with the
issue of Hak Milik titles. Available information suggests that land certificates have been

. issued to most current households who are entitled to them.
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transmigrant farmers were granted 2.25 ha of land under a system of
elots, LU 1 and LU 2 (see Section 2.2). In practice, however, farmers tended to use
petter of their plots more frequently and have tended to trade plots without regard to
”‘r status as LU 1 or LU 2. This has resulted in the utilisation of the best contiguous
plocks for agriculture, leaving large areas (usually on the periphery of the schemes)

oy oncleared.

" ¢4 LAND-USE ON THE PROJECT SCHEMES

i 6.4.1 Riau |

B l.and u‘ndcr agricultural use in the Riau schemes amounts to about 27,800 ha (10,300 ha

.5 in Siak and 17,500 ha in Indragiri). Monocropped rice fields amount to 8,540 ha (5,700 -

r:""‘ ha in Siak and 2,80C ha in Indragiri). Rice fields occupy about 31% of the land under

i N
B agricultural use.

B In- Siak, the remaining arca is made up of 21% predominantly cleared unused lan’ of
% g¢crub and alang-alang, 11% of house lots including garden crops and 11% of tree crops

such as coconut,

In Indragiri, the remaining land includes 10% mixed coconutrice/scrub, 10% house lot
gardens, 7% coconut plantation and 7% cleared fallow land of scrub and alang-alang.

Land under natural vegetation, usually degraded peat swamp forest is about 11,000 ha
over both sub-project areas.

6.4.2 Jambi

The total area of cropped land within the schemes amounts to 27,546 hectares (64% but
possibly between 52% and 70% depending on which total surface is taken as a base) plus
3,331 ha of un(der)developed land, uncleared or under alang-alang and scrub, within the
schemes, thus totalling 30,877 hectares (59-79%). (Moderately) good soil is given as
31,409 ha. This close agreement between potention and reality could indicate that farmers
avoid less suitable soil (decp peats, acid sulphate soils). The more fully developed
schemes on the ’deltaic island’, Simpang Puding, Rantau Rasau, Pamusiran, Lambur and
Muara Sabak, show cropping intensites of 74-95%; on the less developed schemes on the
margin of peat domes, like Dendang I, I, 1II, Lagan Hulu and Simpang Pandan, cropping
intensities vary between (33-)69-73%

Rice cropping intensity, here defined as land under rice with up to 12.5% coconut relative
to suitable soils available, varies in the opposite way: developed schemes 54-73%; less
) developed schemes 59-91%

The mean area cropped per household varies from 1.97-2.34 ha/hh to 1.71-2.13 ha/hh
respectively.
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Though large areas of Rantau rasau are supposed to be destined for wood crops, notably
fruit trees, because of peats, only Lambur is reported 1o have 400 ha of fruit trees. Some
pineapple sultivation is attempted on less developed schemes (Dendang I-III).

Existing fishponds are negligible: a mere 14.37 hectares for the Jambi project area.
Fishery does not play an important (commercial) role on the schemes'®, but off-scheme
(non-ISDP farmers) scem to make considerable use of fish resources for subsistence

purposes.
— &}

Table 8: Summary of land use aspects for the Jambi project area.
(Source: Technical Report 5 Apriculnsre, Table 3.2, p.64)

Rice {(with Total Cropped Cropping Rice Mean

up to 40% Cropped + Intensity  Intensity Area
coconut) Land ~ Un(der}- Cropped
developed

Simpang Pandan (6,500 ha) 1,435 2,710 3,516 3% 65% 2.13
Lagan Hulu (4.030 ha) 585 1,885 2,885 3% 91% 2.03
Dendang I & 11 (6,500 ha) 2.673 3.293 4,393 69% 59% 1.71
Dendang 111 (1,940 ha) ? ? ? ' ? ?
Muara Sabak (1,950 ha) 1,480 1,480 1,655 4% 54% 1.97
Lambur (6,440 ha) + )
Pamusiran (4,140 ha) 4,815 8,165 8,415 5% 55% 2.34
Rantau Raszau (9,110 ha) +
Simpang Puding (2,760 ha) 5,858 10,013 10,013 90% 73% 2.01
JAMBI SCHEMES (43,370 ha) 16,856 27,546 30,877 ? ? 2.10

6.4.3 West Kalimantan

The total area of the project schemes is 46,114 ha of which 31,255 ha is presently
cultivated. Large areas degraded by clearing, buming and unsuccessful agriculture are
‘now under alang-alang, dense fern vegetation and shrubs up to a total of 5,225 ha. Other
degraded semi natural vegetation types like degraded peatswamp forest and mangroves
measure about 2,835 ha.

In most West Kalimantan schemes the areas of cropped soils conform closely 10 the -areas
of good rice soils (mineral and shallow peat without PASS). Because of problems with
flooding, salt intrusion and PASS/peat soils, farmers selected the best available lands.
This means that present land use pattern has no correlation any more with the original
classifications like LU1, LU2 or reserve lands.

P4
15 With the exception of people in Block A of Simpang Paadan, that claim that on-scheme is a rich, albeit their only source of
prolein.
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Areas fully under cultivation (settled) are Kapuas I and Rasau Jaya I and II. The database
presented in Appendix 2 gives the ratio between cultivated and total area of land for all
schemes. Most schemes are for more than 60% cultivated but schemes like Rasau Jaya
1, Kapuas III, Pinang Dalam, Sei Bulan Jangkang I, Desa Kubu and Sei Radak fall

short in this aspect.

The main cropping systems are rice paddy (18,015 ha or 57%), mixed rice/coconut
(8,940 ha or 29%) and coconut/treecrops (4,300 or 14%), the latter mamly in Punggur

Kecil.

Many people living in schemes close to the sea, in particular Kapuas III, Jawi, Betutu and
Sei Nipah are involved in near coastal fisheries and catches in the (brackish) canals to
supplement their income during the periods that no rice can be grown. Many of the
families living in Kakap village are entirely restricted to fisheries and to providing
transport services at the sea and to the schemes. The rivers in the eastern sub-project area
provide some fish to the inhabitants, but chiefly the Malay and Chinese people living
along these waterways are specialised in river fishing.

Most aquaculture activities in the West Kalimantan project area are traditional, non-
intensive and carried out particularly to supply fish to the family in addition to the normal
agricultural income. Major problems for aquaculture is the bad quality of the water (peat
and PASS) and drying out of ponds during the dry season. Fishes bred are adapted to this
kind of environment like Jelawat (Leprobarbus hoevenii), Betutu (Oxyelearris
marmoratus), Tambakan (Helcstoma temmincki), Sepat Siam (Trichogaster pecroralis),
Betok (Anabas testudineus) and Udang Galah (Macrobrachium rosenbergii). Trichogaster
pectoralis has been introduced in Indonesia for cultivation in ponds and ricefields.

Forestry activities are lacking on the project schemes though some initiatives have been
taken to plant trees for future firewood supply like on Sei Radak.

As mentioned before many of especially younger people find a living in off-farm work.
This includes work at sawmills along the rivers, rubber and wood-processing factories in
Pontianak, and even jobs in Malaysia.

A unique type of harvesting is the collection of old daemar (resin) reserves in the soils
around Rasau Jaya I, Arus Deras and east of Sei Nipah. The damar whxch is actuaily a-
forest product is sold to a factory.
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7.0 ENVIRONMENTAL ISSUES ARISING FROM PROJECT COMPONENTS
7.1 INTRODUCTION

The main project components with potention to cause environmental impacts are described
in section 3.3. This section analyses the potential impacts they may cause along with
mitigation measures or alternatives which may reduce these impacts. These impacts are
treated in a general sense, in that they may occur over a range of sites where the project
components are implemented. Site specific impacts arc dealt with in detail in Section 10.

7.2 UPGRADING OF HYDRAULIC INFRASTRUCTURE
7.2.1 Dikes and Canals

'The construction and reﬁabilitation of dikes and canals involves the excavation of 3.2
million cubic metres earthwork, summarized in Tabel 9.

Heavy equipment is only operated during the dry season to avoid too soft swampy soils.
No special precautions are taken to minimize the impact of excavations to existing
environments like agriculture or aquatic habitats.

Potential Impacts

The Physical Chemical Component:

The main environmental factor related to these dikes is the type of soil being used for
construction. Potential Acid Sulphate Soils (PASS) occur on large areas of the ISDP
project schemes, including those with high levels of pyrite. The amount of pyrite found in
the different soil layers is the key factor in the evaluation of potential impact of these
soils when being exposed to the air. Pyrite content of soils classified as PASS varies
between 1.4% to up to 7%. Soils with an average pyrite content of 2.4% and higher are
known to release prodigious quantities of sulphuric acid up to a soil depth of 4 m (AARD
& LAWOO, 1950). .

Typically, soil acidity builds up quickly during the first 30 days after exposure to the air
(digging), after which a long process starts in which toxic levels of Aluminum ion (AP*),
Ferrous ion (Fe?*) and other metals are released from the soil matrix. This process stops
when soil acidity has dropped to about pH 2.5 after about 4 months (TR4, Chapter 2).
The above mentioned soluble salts are leached into drainage water during rain and in high
concentrations are toxic to plant and fish life.

Direct toxicity by dissolved acid and aluminum will be greatest in those inland schemes
further from the sea where waters are weaker buffered (Dent, 1986). Also, in contrast to
the salt-water zones their is little or no tidal effect to assist drainage and the removal of
acid affluent.
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The location of the new dikes and canals involves the destruction of existing agricultural
lands like coconut groves and rice paddies. However the most profound impact is the
pollution of these fields with effluent from the freshly excavated soils, which depending
on topography will extent much further from the actual site of activity.

Table 9: Summary of proposed earthworks (in 1,000 m?).
{Source: Main Report, Anncx 4, Table 4; Technical Report 6 Voluma 11 Upgrading of Exiaing Infrasuuciure
App. D) :
Rechannelization existing rivers/canals Dikes Total
and exacavation new canals -
JAMBI
Rantau Rasau 0.0 0.0 00 00 171.8 171.8
Simpang Puding 0.0 0.0 0.0 0.0 191.7 191.7
Lambur 0.0 16.0 24.0 50.0 0.0 90.0
Pamusiran 450.0 8.8 42.0 ' 0.0 0.0 500.8
Dendang I, 1I 752.1 596.5 0.0 - 0.0 260.5 1,609.1
Dendang JI1 1212 57.1 0.0 0.0 168.4 346.7
Simpang Pandan 125.0 162.0 0.0 40.0 32.2 359.2
Lagan Hulu 0.0 0.0 0.0 586.5 0.0 586.5
Sub-Total Jambi 1,448.3 8303 66.0 676.5
Sub-Total canals/rivers __ 3,031.1 824.5 3,855.7
RIAU
Siak Xinl A 174.8 30.0 0.0 36.0 112.8 353.6
Siak Kiri B, C, D 6.0 7.0 0.0 0.0 313.6 341.6
Siak Kecil 66.0 67.6 0.0 465.0 0.0 598.6
Kuala Cinaku I 0.0 81.6 135.1 0.0 212.2 428.9
Kuala Cinaku 11 0.0 6.4 0.0 0.0 16.0 22.4
Teluk Kiambang 0.0 0.0 34 0.0 80.0 83.4
Tempuling 36.2 33.8 0.0 200.0 150.5 420.5
Reteh 59.7 0.0 0.0- 160.0 0.0 219.7
Sub-Total Riau 342.7 241.4 138.5 861.0
Sub-Total canalsirivers 1,584 885.1 2,468.7
WEST
KALIMANTAN
Westemn sub-project 0.0 0.0 0.0 0.0 294.5 294.5
Rasau Jaya 0.0 0.0 00 - 0.0 0.0 0.0
Pinang Luar 121.8 0.0 0.0 0.0 4.2 126.0
Pinang Dalam 0.0 0.0 0.0 0.0 21.7 21.7
Sei Bulan 0.0 0.0 0.0 0.0 155.4 155.4
Air Putih 0.0 0.0 0.0 0.0 0.0 0.0
Sei Nipah 297.0 0.0 0.0 0.0 296.0 593.0
Arus Deras 0.0 0.0 00 . 00 232 23.2
Desa Kubu 160.0 0.0 25.0 - 0.0 0.1 185.1
Olak-olak Kubu 0.0 0.0 79.5 0.0 67.8 147.3
Jangkang 1 0.0 0.0 121.3 0.0 0.0 121.3
Sei Radak 0.0 0.0 121.0 0.0 175.7 296.7
69
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Sub-Total 578.8 0.0 - 336.8 0.0
West Kalimantan

_ Sub-Total canals/rivers - 925.6 1,038.6 1,964.2
Grand-Total 2,369.8 1,081.7 . 5513 1,537.5

Total  5,540.3 2,748.2 8,288.6

Biologicasl Component

The construction of new dikes and canals in areas of peat swamp forest would destroy the
natural vegetation. The main impact, however, would be the fragmentation of wildlife
habitat. Canals and collector drains along the would pose an obstacle to smaller
terrestrial mammals and reptiles. It has been learned that canals and dikes located on and
around schemes are the prime access routes for inhabitants to the adjoining forests 1o
collect wildlife and logs.

Canals established in moderate to deep peat also drain the adjoining swamp forests result
in the dying of trees and increase in risk of forest and sub-soil fires during the dry
season. The dikes located in pure mangrove forest in West Kalimantan (Kubu) hamper
free flow of tidal water, which may lead to dying of this productive forest. That this is
not the case yet is because present dikes are damaged at three locations, leaving a free
tidal flow.

These on and off-site forest resources should be managed more wisely. Especially in Riau

sites have still important forests resources which act as bufferzones between nature
reserves and development areas.

Socio-Economic Component _

Many of the proposed dikes and canals will cut right through land being used by
inhabitants for settlements and agriculture. No proper consultation has been sought by the
departments of PU with those local people being impacted. Although people were positive
about the infrastructure plans friction will develop when actual excavation work will start.
Also most dikes and canals are solely planned to assist the agriculture of scheme

inhabitants and leave neighbouring farmers out. This is certainly not to the advance of the
integration of local development with transmigrant schemes. :

Project Alternatives
Two aspects have to be evaluated in relation to the earthworks proposed.
o the location of the dikes and canals, and

o the PASS soils effects.
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Some of the works on dikes and canals proposed are to be located on existing forest land,
not being used for agriculture. These lands are not cultivated for reasons like lack of
manpower, seasonal flooding, 100 deep peat or saline intrusion by the sea. In most cases
these forests also have an important function as a wildlife refuge (Riau) and as breeding
and nursery site (mangroves of Kubu, West Kalimantan).

The most obvious alternative would be to relocate these dikes inland in such way that
they dircctly border productive land and exclude as much as possible unproductive
sections of the schemes and forests off-side.

Canals entering valuable wildlife habitat or forests to be protected could be closed off
from river transport by physical structures.

PASS soil related problems as discussed above can be minimized or avoided by the
following measures:

o construction of earthworks only during the rainy season,
o bring non-PASS soil in from other locations,

o liming of PASS soil, and

o reducing the depth of excavation for dike materials.

During the rainy season oxidation of PASS soil material will be slowed down because
soils are corstantly wet and effluent will be better diluted. The increased flow in canals
will transport most polluted water to the Jarger rivers were buffer capacity is higher. This
means that Public Works has to change its season of operation.

Presently only in some cases of structurally unsuitable peat materials better soi! material
is brought in from other nearby locations.
This should also be considered if local soil materials have high amounts of pyrite
(>2.4%). This considers in particular the soils classified as ‘moderate’ and ‘high’
regarding their pyrite content. For an overview of misk classes of these critical soils see
the Appendix 5. ’

Liming of acid suiphate soils has been proposed by many consultants, but. excessive
amounts of lime (100-150 mton/ha in the first year, and 20-30 mton/ha during two to five
years thereafier) arc necessary to only ncutralize the top soil layer of dikes and canal
diggings. Given the fact that oxidation of pyrite after drainage or excavation can continue
up to a depth of 4 m, all excavaled soil material should be mixed with lime. This is even
more labour and capital intensive than transport of suitable soil from adjacent locations.
Also experiments with liming on agricultural lands revealed that this is only successful if
the soils were Jow in reserves of pyrite or jarosite (Dent, 1986).

1



Seccond drafl; primed 1| November 1992

A lot of negative impact by PASS soils can be minimized if only the upper soil layers are
being used as construction material for dikes. Most ripened soils do not have high
amounts of PASS within 30 cm depth. However, this method would require that much
larger surfaces of land would be cleared (10-15 times), resulting in higher levels of
surface erosion and loss of agricultural crops.

7.2.2 Flap Gates, Sluice Gates and Stop Logs

A]thbugh most of these water control structures will be located in tertiary canals, some
will be constructed in secondary canals.

It was learned from the inhabitants at the sites that those structures keep them from using
these canals for transport by boat, and often did not function as they would like them to
keep water in or out their fields. Often these gates had been removed as a result.

Also presently free flowing canals (in both directions) will be transformed into on-way
streams by flap gates, which might give circulation problems when soil water levels drop
in the dry season. Lack of flushing possibilities will result in building up of unacceptable
levels of acid and other effluent from peat and PASS soils.

7.2.3 Weirs

Two weirs are planned for Riau, but no exact data could be obtained about the design and
operation related to the hydrology of the area.

7.3 IMPROVEMENTS TO TRANSPORT AND NAVIGATION SYS'i'HVlS
7.3.1 Roads, Bridges, and Jetties

The upgrading of the road and navigation system will be done by repair of existing earth
roads and paving some of the main transport roads. Though the same physical and
chemical environmentai aspects apply for this project component as for hydrological
earthworks (section 7.2.1) much less volumes of earth will be moved. Also no new road
sections will be dcvcloped The conclusion is that environmental impact if any is small,
and this will be discussed in the detailed analysis per scheme (chapter 9).

7.4 STRENGTHENING OF AGRICULTURAL SUPPORT SYSTEMS - PEST
CONTROL

It should be stated at the outset that agricultural pests are not a problem that is unique to
the transmigrant schemes. Indeed, these agricultural pests are a problem faced by almost
all farmers in Asia and a large amount of research data exists on the various methods of
controlling them. While agricultural pests are indeed a serious inhibiting factor to crop
ylclds in many schemes, it should be-noted that, in general, these pests are of secondary
1mponanoe to the more serious problems of wet season flooding and dry season crop
irrigation.
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In most cases there is a strong correlation between the severity of pest problems and the

- amount of available labour on the schemes able to effect controlling measures.

7.4.1 Pig Co;itrol
On many schemes, pigs are cited as the single most destructive pest species affecting
production. The pig problem usually occurs in areas where there is uncleared forest or
scrub adjacent to or in the central areas of the fields. Another factor is that on many
schemes there is insufficient labour to clear the pig hab:m or effecuvely control pigs by
other means.
The present methods commonly implemented for pig control include:

(0 guarding of affected fields at night;

o hunting of pigs with dogs, spears and occasionally, guns;

-0 poisoning, usually with "Temic";
(4] setting of snare traps;
o’ construction of locally made fentl:es around individual schemes; .and
o construction of perimeter dikes and canals which are said to reduce pig

numbers on some schemes.

The propbscd project would attempt to solve the problem by construction of a pig proof
fence around the perimeter of the schemes. This system may be impractical on some
schemes and this solution would llkely be implemented only on schemes where itisa
realistic option.
Positive impacts of the pig fence would include.

o  possible solution to the pig prof’lcm;

o clear delineation of scheme boundaries; and

0 encouragement of farmers to clear remaining areas of the blocks.

Negative impacts of the pig fence include:

o difficulty of maintenance, particularly as it would be built in areas far away
from farmer’s residences, often in areas where the deepest peat soils occur;

0 disturbance to vegetation and soils in outlying locations;
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(] isolation of populations of nalive wildlife on the schemes. While many
species, such as leopards, bears and monkeys would have little difficulty in
climbing the fence others, including deer, pangolin and porcupine would
have no way of escaping; and

o trapping of large numbers of pigs within the schemes.
10j ative

The most obvious alternative 1o solving the pig problem, and one ofilen suggested by the
farmers, was assistance in clearing the remaining-uncleared land on the schemes and
hence removing the pig habitat. This solution, however is not without problems.

Typically, the uncleared land in which the pigs occur backs on to degraded swamp forest
which, in some cases is included as forest concession. In cffect, the uncleared land is
presently acting as a buffer zone between the forest concession and the transmigrant's
fields. Removal of this area could resuit in conflicts with the forest concessions,
particularly in some cases where the forest concession claims that the area is available for
logging. Secondly, this "buffer zone” effect was emphasised by several farmers who
stated that endangered species, such as Sumatran Tiger were driven into their uncleared
land because of heavy- lo,,ging activities in the adjacent forest. The high population
density of pigs in these areas is also a likely atiraction for tigers. Many of these areas are
currently acting as wildlife refuges because they are not being systematically logged.

Clearing of this Iand is also unlikely to really eliminate the pig problem, but rather, move
it to another location - the newly cleared fields. Further, unless supplementary
transmigration is implemented on these schemes at the same time, there will be
insufficient labour 10 maintain the area in a cleared state, and it will eventually revent to
alang-alang and secondary scrub - prime pig habitat. :

feguard Mitigations

The perimeter pig fence as proposed by the project could be adopted in some small,
sparsely populated schemes where there is clear evidence that it would be viable, and
where it has the support of the local farmers.

Any clearing of land should be uhdertaken by the resident farmers, with assistance from
P3S, and should be intcgrated with a supplemental seitlement program if necessary to
ensure the land can be maintained and cropped.

A co-operative agreement with the neighbouring land users (typically forest concession
holders) should be reached such that the adjacent Iand be managed in a way that will be
environmentally sound and not detrimental to either party. For example, a suitable use of
this land was seen in some schemes where co-op schemes for rubber or oil palm
plantations had been implemented.
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7.4.2 Rat Control

Rats of several species frequent the schemes and are considered to be pests. The most
serious pest species are the Ricefield Rat (Rarius argentiventor) which a pest to rice
crops, the Polynesian Rat (R. exulans) and the Malaysian Wood Rat (R. tiomanicus) both
impacting coconut and palawija crops. Rats are curtently controlled by the following

methods:

o poisoning. An enormous variety of poisons are available in and ncar the
schemes. The most widely used is Klerat. A list of available poisons 1s
presented in Appendix 6.

] hunting with dogs
o  smoking out rat burrows;
o setting snare traps

Rats have a number of natural predators, including snakes (e.g., Black Cobra, Reticulated
Python) and raptors, such as Black-winged Kite (Elanus caeruleus), Barn Owl (Tyro
alba), Shrikes (Laniidae) and some Kingfishers (Alcedinidae). The occurrence of birds
such as owls, cagles and hawks on the schemes is often related to the availability of
nesting habitat, such as large trees. In schemes where all large trees had been cleared,
few raptors were observed and these schemes frequently reported the worst rat problems.

It iv
Altemnative methods of rat control which involve lower usage of poisons could include:

o retention of a significant number of large trees whenever blocks are cleared
so that available raptor breeding habitats are not destroyed;

o artificial introduction of Barn Owls and followed by nestbox program. This
method has met with success in North Sumatra and Malaysia (Lenton 1984,
Toumey 1986);

o co-ordination of rice planting such that all' fields “are -harvested
simultaneously. This method deprives rats of a continuous supply of food
on the fields, so that when the rice is ready to harvest, they do not have the
opportunity to quickly build up in numbers.

7.4.3 Weed, Insect and Plant Disease Control
A serious problem affecting agricultural production is the high level of weed infestation

on the fields. Often these weeds cover more than 40% of the vegetation competing for
light and nutrients with the actual crop species. Although insects and plant diseases don't
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seem to be a serious problem, and the project description is not very clear on what is
going to happen, insecticides and other pesticides are treated here too.

\vailability of Pesticid

In 1991, 535 pesticide formulations were licensed in Indonesia for agriculture and forestry
(PTP 1991). Contrary to conclusions by BCEOM, availability of pesticides docs not scem
a problem in the project areas'. One hundied and one formulations werc found in shops
retailing pesticides in Jambi, Riau and West Kalimantan. At least 5 formulations are not
or no longer permitted for use in Indonesia. Table 10 summarizes commercial availability
of pesticides.

Pesticide usage in the Asia-Pacific region is dominated by insecticides (76%), followed by
herbicides (13%) and fungicides at 8%. Thus it is not surprising to note that insecticides
constitute 53% of the formulations available. For some reason (aggressive marketting,
partmula.r swamp environments ?), the number of fungicides avaxlablc in West Kalimantan
is disproportionately high.

Shops investigated wer= the shops that farmers on the field refered the AWB team to,
mostly in the local commercial centres, i.e., Reteh (Indragini, Riau), the market at
secondary canal 17 of Rantau Rasau, N:pah Panjang and Muara Sabak (Jambi) and
Pontianak (West Kalimantan). In addition, 2 variable number of smaller, to tiny window
*shops’ in hamlets were inspected. Search effort is not comparable between project arcas,
largely explaining the differences in total numbers of formulations found.

Table 10: Type and number of formulations per project area. Dual purpose

formulations are tabulated twice, but counted once in the totals.
(Source: AWB ficld data, Augusi-Scpiember 1992)

Riau Jambi -West Total
Kalimantan

Acaracide 0 1 5 5
Bactericide 0 0 2 2
Fungicide 1 5 19 N
Herbicide 3 7 9 15
Insecticide 8 22 51 54
Nematocide 2 1 3 3
Rodenticide 2 0 2 2

Total 14 35 - 87 101

1 Although pesticides may be under reach of any [armer in the project aress, their purchase power my sill preclude
spplicalion. .
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Appendix 6 gives details on the actual formulations’s agent in Indonesia, full trade names,
active substances, and permitted uses. It should be noted that these data refer o
availabiliry of pesticides in the free marketplace, not actual usage. '
Discrepancies or imbalances noted from the Table and the Appendix include:

1 No rodenticides were found in Jambi.

2 Only one fungicide (Fujiwan 400ec), with only one permitted use (rice),
was available in Riau.

3 One (Vitigran Blue) of the five fungicides found in Jambi is only permitted
on cocao, coffee and tea, which are not major regional crops.

4 Three single use fungicides for minor, or possibly nonexisting, crops
(Tiezene for tobacco; PP Zineb for potato; Nimrod for apple) are
available in West Kalimantan.

5 Rogor LA0 (carbamate) is available, but not licensed and Diran 950
(diuron), Sevidol 4/4G (carbaryl + lindane), Harcos Malathion 50ec
(malathion), and Temik 10g (aldicarb) are available but are no longer
licensed.

6 Another formulation (Physan) that is apparently not registered was found
in West Kalimantan.

Problem Chemicals/Situations

Most pesticides do not present major problems if used correctly by trained personcl.
However, in the project schemes pesticides will be selected, diluted and applied by
individuals who are likely not only to be untrained, but sometimes also illiterate and thus
unable to read directions on the label. These individuals are at risk of poisoning
themselves, their livestock and their environment.

Therefore, there is concern regarding the availability of certain pesticides i.e. those with:

1 extreme toxicity to man and other non-target organisms (e.g., aldicarb);

1)

persistence, or resistance to degradation (e.g., organochlorines);

potential for bioaccumulation in the food chain (e.g., organochlorines);

A P

potential for abuse (e.8., for deliberate poisoning and suicide).
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The WHO has classified pesticides into four hazard classes, based on the likelihood that a
pesticide will cause injury under conditions of use. Of the pesticides available in the free
market in the study sites, only two are categorized as Extremely Hazardous (IA), six are
Highly Hazardous (IB), twelve are Moderately Hazardous (II) and the rest are Slightly
Hazardous, or are unlikely to present acute hazard in normal use (Table 11).

With. respect to the Extremely Hazardous (1A) and Highly Hazardous (IB) pesticides, the
World Bank (1985) has stated: "All these maierials are unsuitable for use by other than
highly trained and skilled operators under strict supervision. In no circumstances should
they be made available for use by small farmers or the general public.” Indonesian
government policy restricts the distribution of these products to liscenced pest control
companies in minimum containers of ten kilogrammes or litres. Government regulations
to restrict the availability of IA and IB pesticides are not entirely effective, since eight of
these were found in west Kalimantan, three in Jambi and three in Riau.

In Jambi, "popularity” of formulations was probed by asking four keepers of the larger or
specialized shops to name the top-three scles products in herbicides and insecticides. Of
six trade names consistently mentioned, only Roundup does not show up in the hazardous
substances Table 11 below (bold-faced, underlined trade names).
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Table 11: Extremely to modcratcly ha.zardous formulanons found in the pro_;ect areas.
Active substances banned for use on rice in Indonesia due to adverse

effects on Brown Planthopper predators, are marked with an asterix 0
(Source: AWB field dawa; ADB 1987)

1A Extremely hazardous

aldicarb ' 1 Temik No longer licensed in Indoncsia,
phospbamidon * 1 Dimecron 50scw  Toxic to fish, bees and wildlife.
IB Highly hazardous
carbofuran 1 Dbharmafur 3g Very loxic to fish, birds and wildlife.
1 Furadan
. I/N Curaterr 3g .

fenthion * 1 Lebacyd 550ec Harmful to fish.
methamidophos® 1 Monitor Toxic to fish and bees.
monocrotophos * I Azodrin 15wsc Toxic to fish, birds and bees.

. I Gusadrin '
oxamyl N Vydate 100as
triazophos I Hostathion 40ec Toxic to bees.

n M tely ha

2,4-D H RilofH Toxic to fish.
H DMA-6
H Indamin 720hc
H Ronstard D83/83ec
BPMC’ I Bavcarb
1 Hopcin 50ec
I Kiltop
1 Bassa 500ec
1 Dhbarmabas 500ec
. 1 Indobas 500ec
carbaryl * 1 Sevidol 4/4 G Toxic to honeybees.
1 Sevin 85s
chlorpyriphos ° I Dursban 20cc Fairly toxic to birds. Toxic to shrimp, crabs and other
’ 1 Petroban 200ec aquatic invertebrates.
diazinon * 1 Basudin 60ec Toxic 1o fish and bees. Highly toxic to birds.
. I Diazinon 60ec
dimethoate I Perfekthion 400ec  Toxic to bees and birds.
endosulfan ° 1 Thiodan }Sec Highly texic to fish. Toxic to some birds.
fenitrothion ® ] Agrothion Toxic {0 bees and fish.
’ 1 Sumithion 50cc
lindane 1 Sevidol 4/4 G No longer licensed in Indonesia.
* paraquat H Para-Col Can cause human death when ingested.
pheutboale ] Dharmasan 60ec Tonxic to fish and bees.
1 Elsan 60ec
tridemorph F Calaxin
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Only one organochlorine, Thiodan (endosulfan), is presently permitted for agricultural
and forestry applications. Although endosulfan is one of the least persistent
organochlorines, residue levels of concern have been reported in Indonesia (Indraningsih
et al. 1990). Sevidol 4/4G, which contains the more persistent organochlorine, lindane,
was recently delisted but remains for sale in West Kalimantan. Residues of other non-
pcrmmed persistent organochlorines, such as aldrin, endrin and DDT have been reponcd
in Indonesian agricultural products (Indraningsih et al. 1988)

The more toxic pesticides, cspecially aldicarb, have potential for abuse, particularly for

deliberate poisoning, for example, of trespassing or nuisance livestock. In addition,
“various formulations have been employed for suicides. .

Conclusion

- The following issues are identified as needing monitoring in project sites:

1 availability (and likely use) of non-compliant (unlicensed, restricted)
’ pesticides;

2 the most popular formulations seem to be more hazardous than average;

3 misuse by untrained personel (need for training); .

4 effects on non-target organisms;

5 human health effects;

6 the emergence of pesticide resistance;

7 _  identify and proﬁ:otc environmentally acceptable pesticedes.
7.5 AQUACULTURE DEVELOPMENT

The major environmental constraint affecting aquacultural development is the exposure of
pyritic soils during construction of ponds, stucturally instable peat soils and the resultant
poor water quality of the pond. Also lack of surface water in the dry season hamper the
proper development of aquaculture. .

The opcration of brackish water fish ponds (Tambak) involves the use of pesticides like
Thiodan to kill off predator fish at preparing new ponds or before stocking with new fish
fry. These pesticides are very harmfull to birds and other wildlife. :

The placement of fish cages in secondary canals could affect water circulation, and lead
to Jocal pollution problems. However, As the proposed project would only be developed
at a demonstration level, these impacts would be minor.
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If future success arising from the demonstrations appears likely, then management and
monitoring of aquacultural projects would need to be implemented in order to: ensure
environmental protection. '

7.6 SUPPLEMENTARY SETTLEMENT SCHEME

The proposal for supplemental scttlement of schemes would be implemented in locations
where there is clear evidence that additional people are required to make the scheme
viable. Settlers would not be placed in arcas of abandoned schemes, or in areas identified
as having marginal agricultural potential.

To ensure that supplementary settlers do not compound existing environmental problcﬁgs.
they should- be kept well informed of the existing problems of the scheme and the
environmental objectives of the project. , .
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8.0 ENVIRONMENTAL ISSUES ARISING FROM EXISTING AND
CONTINUING OFF-SITE ACTIVITIES

8.1 INTRODUCTION

As part of the study, an evaluation of the existing and continuing off-site impacts of the
transmigration sites was made. While these impacts are not directly related to the
proposed project components, the project nust also examine thesc processes and attempt
to reduce any adverse existing impacts through technical design, social and institutional
interaction and implementation of appropriate environmental management and monitoring.
Overall, the project is designed to reduce off-site impacts by improving agricultural
productivity and thersfore creating a more successful on-site economy.

8.2 WILDLIFE EXPLOITATION

A number of native wildlife species are exploited by both transmigrants and local people
living in the schemes. The level of exploitation varies greatly from scheme to scheme
depending on the availability of valuable species and the market demand. The following
wildlife species are exploited to some degree.

8.2.1 Exploited Species
Sumatran Tiger

Tigers occur in the vicinity of many of the schemes, especially in Riau and to a lesser
extent, Jambi. They are not found in West Kalimantan. The level of exploitation of this
species on the schemes is generally low, as the species is somewhat uncommon. Most
transmigrants rarely saw tigers and no evidence was found of any transmigrants actively
engaged in Liger hunting.

At one scheme in the Indragini sub-project area, there is a local non-transmigrant who is a
semi-professional tiger hunter. This person traps tigers using a snare trap made of
bamboo. The line used is made from bicycle brake cable. This person had caught about
five tigers in the Kuala Cinaku area during 1992. One had been caught a few ddys prior
to the survey team arriving and had escaped earlier that day.

Tigers are caught for their valuable skin and bone. They are sometimes sold live,
especially if they are young. In the Indragini area, tigers are sold to a dealer in
Tembilahan, who then sells them in Singapore. In the Sizk area, they are sold in Siak
Sriindrapura. The skin and bones of an adult tiger are worth about Rp 2,000,000. The
bones alone are worth about Rp 800,000 per kilogram. It is likely that Chinese traders are
involved in buying tiger products.

Most tigers sold by transmigrants are caught incidentally in snare traps set for wild pigs.
They are left to die in the trap, and can take three days to do so. Several transmigrants
reported that tigers entered their land because they had been forced off adjacent logging
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concessions because of the level of disturbance to these areas. This opinion, however, is
difficult to substantiate. The uncleared land on these schemes is also attractive to tigers
because of the abundance of pigs, a favoured prey item. Tigers occasnonally enter villages
at night and catch goats and chickens. .

In general, tmnsmlgmnts are not interested in catching tigers, but if onc is accidentally
caught, then it is sold through the widely known trade routes.

Malayan Sunbcar

his species occurs in the Riau and Jambi schemes, but not in West Kalimantan. It is
~ommon enough on some schemes to be regarded as an agricultural pest, as they attack
young coconut crops. This specics is infrequently caught in pig traps. Bears are not
usually sold, but the tiger hunter in Indragiri sometimes sells them. They are worth about
Rp 180,000 each.

Sambar Deer

Sambar deer are Qcmsionally caught in pig traps and are usually either eaten on site, or
the flesh is sold locally in the market. They are hunted on most schemes in West
Kalimantan where thcrc is surrounding forest. The level of deer exploitation is generally-
low.

Lesser Mousedeer

Mousedeer are occasionally caught for food or are sold live. They are worth Rp 4,000-
5,000 each. People sometimes come from outside the areas to catch mousedeer.

Otters

Otters, which are regarded as a pest to aquaculture, were caught by transmigrants in the
Indragiri scheme. The skins were sold in Tembilahan for Rp 50,000 each. The day before
the survey team arrived at this site, seven skins had been sold. A mounted skin was
produced as proof of this. Small-clawed Otter frequently occur on the coastal schemes of
West Kalimantan, but is seldom hunted for. ,

Pythons

The Reticulated Python is 2 very common species on most schemes. They are
occasionally caught for their skins, which fetch about Rp 70,000 for a large snake. There
is a professional snake hunter in Siak Kiri who is a non-transmigrant. - Snake hunters
regularly visit the schemes from outside the area, particularly from Medan. A group of
transmigrants in the Indragiri area sell python skins to a dealer in Tembilahan. Another
species, the Short Python (Python curiis) is also collected sometimes, but this species
usually occurs in the forest and most people had not seen them.
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Monitor lizards (mainly Varanus salvator) are caught on most schemes, and sold for their
skins. At Indragiri, some transmigrants were mounting monitor skins for sale in
Tembilahan. However, in many areas, the skins were not sold, but just kept as curios.

Hunters organised from Pontianak visit the schemes to catch monitor lizards for their
skins. The main catching areas arc around Kubu, Sambas and Ketapang. An inventory
made in 1988 indicated that large numbers of lizards are caught (up to 85,400), but
numbers were about double ten years before this inventory (KPSL UNLAM..1988)~.

E : - : I-l

Transmigrants are generally not involved in crocodile hunting, presumably because the
species is generally uncommon. At Siak Kiri, two crocodiles were trapped in a secondary
canal which had been closed off for the dry season. The transmigrants had -no interest in
catching these animals, even though this would not have been difficult. Local people and
outside hunters were occasionally reported to catch crocodiles. Crocodiles were regarded
on some schemes as having magical powers.

Ealsc Gavials

This species was reported to be caught in the Indragiri area by a collector from
Palembang. They are generally not caught by transmigrants, even though in the Siak
Kecil area they were often seen. '

Birds

Hombills were occasionally hunted with air rifles and sold, dead or alive. They are worth
Rp 30,000 - more for live birds.

A group of transmigrants at Siak Kiri were actively engaged in bird hunnng They hunted
Oriental Pratincole, Watercock, White-breasted Waterhen, Lesser Whistling Duck, Pintail -
Snipe, Gallinule, Javan Pond Heron and Milky Story (Milky Stork were caught on the
coast). One hunter could caich 19kg per day from their fields during the migratory
season.

The bird hunters at Siak Kiri were transmigrants from Indramayu, Java. This area is well
known for bird hunting activities. These hunters had specialist nets and eqmpmenl which
they had brought from Java.

Asian Bonytongue

The Asian Bonytongue is a highly prized and extremely valuable aquarium fish,
particularly amongst the Chinese communities throughout Asian. 1t is said to bnng good
luck to the owner.
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This fish is heavily hunted in the Siak Kecil area, although the evidence obtained suggests
that few transmigrants are engaged in this activity, and it is mostly local Malay fishers or
people from outside the area. .

Asian Bonytongue occurs all along the Siak Kecil river, but the favoured hunting grounds
are upstream of the transmigration schemes, in the lake systems of Siak Kecil Wildlife
Reserve. Fish are usually caught during the wet season. The lakes are more accessible at
this time of year and it is the brecding season. This species is a buccal incubator (eggs
are retaincd in the mouth of the females) and the young tend to stay close lo the mother
after they are bomn. At this time they are vulnerable to capture.

Fish are located by spotlighting at night from 2 boat, and are scooped up in a dip net.

Asian Bonytongue fetch between Rp 50,000 and Rp 200,000 each depending on size and
colour variety. They are usually sold in Pekanbaru or Duri. However, collectors often
come to the lakes by road and buy fish on site. Dealers are otherwise contacted by radio
and then travel to the area to buy the fish. They are not kept in holding ponds, but are
usually just kept in bamboo cage traps until the dealer arrives.

Transmigrants have little involvement in this trade. If a fish is caught, it is usually sold,
but transmigrants rarely visit the lake system and showed little interest in developing this
fishery. Very few people realised that the species is protected, or that the lake system is
within a Wildlife Reserve.

Asian Bonytonque occurs in three color varieties in West Kalimantan, including the
precious *Golden Red’. This fish is caught in the Terentang, Sei Radak and Kapuas
rivers. The common ’Silver’ variety which fetch up to Rp 200,000 is also eaten.

Wildli fi

In the Lambur scheme, Jambi, one former farmer kept a Pig-tailed Macaque Macaca
nemestrina to pick coconut from the tree, for a 20% share in the harvest. In this way the
farmer could obtain a net profit of about 50-100 coconuts per day. The animal, a female,
was trained when the man bought it two months earlier for Rp 120,000 in Muara
Tungkal. '

Wildlife Kept as Pets

Wildlife pets are commonly seen on the transmigrant sites, but there is no evidence of
any organiscd local trade in desirable species. Species observed as pets included various
birds, particularly doves and parrots, Long-tailed and Pig-tailed Macaques, Slow Loris
and Reticulated Python. Appendix 3 details all pet species observed on the sites.

In West Kalimantan, the impression was given that Proboscis Monkey is not hunted; but
local people have often tried to keep this monkey in captivity, always leading to the
immediate death of the animal.
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8.2.2 Mitigations

Many species which are exploited on the schemes are rare, endangered or protected by
Indonesian law. Indeed, the very act of legally classifying a species as such no doubt
increases its value and thus, its likelihood of exploitation. There seems little point in
actively pohcmg the fauna protection laws at a local level because of the tremendous
difficulties in obtaining evidence and maintaining field staff. Further, this is likety to
provide only a temporary solution.

The only real way of stoppmg the tmdc in these species is to attack the problem at the
dealer level and thus stop the market opportunities. This problem is far beyond the scope
of the present study and requires an effort on the part of the relevant law enforcement
authorities.

In general terms, however, it is apparent from the field studies that the transmigrants are
only remotely involved in these activities, and then only on an opportunistic basis. The
transmigrants have a far greater interest in developing a successful agricultural economy
on the schemes than in developing a wildlife trade.

The incidence of accidental capture of potentially valuable wildlife is very low, and can
be further reduced by alternative methods of pig contro! and better management of
adjacent uncleared lands, as proposed in this project.

8.3 OFF-SITE HARVESTING OF FOREST PRODUCTS

Forest resources play an important role in the daily lives of Indonesian people in
agricultural societies, to supplement their income or to provide new agricultural land
(mostly slash and burn). This also accounts for transmigrants who harvest several forest
products from their uncleared lands and forest areas adjacent to the ISDP schemes.

During the first years of the development of the schemes people relied heavily on off-
farm income because their agriculture investments (clearing, planting, drainage system,

etc) had not fully given results. People burned their lands to clear it of vegetation and to

decrease the peat depth. Crop production on these lands appeared to be only successful
for the first one to two years after which production levels dropped strongly. New lands
were opened as a result.

It can be concluded that even today after many years of cropping available labour and
capital input are too restricted to optimally develop the agricultural system at the
schemes. As a result income of the farmers is Jow and the need to find off-farm income
high.

This has led to the situation that on many schemes up to 50% of the families have one or
more members working outside the scheme. Especially the young men, who are invoived
in logging.
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Before and during the establishment of the ISDP schemes, logging companies had ofien
already extracted all valuable timber from the swamp forests on and off-site. However,
still suvitable logs could be extracted on a small scale basis by local people and
transmigrants, who sell these logs to Jocal wood traders and sawmills.

People firstly utilised resources at the schemes itself. On some schemes in Riau,
transmigrants however have been stopped by logging companies from clearing their own
(LU 2) land, claiming that it was covered by forest concession.

A closer look at these swamp forests located around the schemes reveals that most of
these lands have the status of Conversion Forest for West Kalimantan but Production
Forest in Riau and Jambi (see appended Land-use/Forest Status maps, Map 1B-4B).
Nature reserves like Siak Kecil (Riau) and Berbak National Park (Jambi), are located.
further away but still within the potential impact zone of the schemes. These three main
types of forest land status implies that these are managed by the government in line with
their respective status. Spontaneous developments like extraction of logs by inhabitants of
the project schemes, operation of sawmills and extraction of secondary forest products
certainly are not under control and have led in many instances to the degradation of
Production Forest’s. Conversion Forests are planned to be converted to productive types
of land-use which does not include the observed destruction of swamp forests on deep
peat, which leave only unproductive shrublands unsuitable to agriculture. -

In Riau and Jambi this process is still fully going on, but in West Kalimantan wers
exploitation of the forests started earlier these resources are running out of logs.

In West Kalimantan Jelutung (Dryera lowii) is of particular interest because it is one of
the main tree species being extracted as logs from the surrounding peatswamp forests by a
high number of farmers originating from the project schemes.

Also Meranti Batu (Shorea), Mabang (??) and Meranti Bungga (Shorea ieysmannicanay
are processed as logs. However, all wood resources are becoming scarce because of the
long history of exploitation. ' '

- In Riau transmigrants generally do not travel far into the forest to collect timber. Most

people interviewed did not usually travel more than one or two kilometres into the forest,
although they sometimes went further for rattan. There are two principle reasons for this
more restricted travel into the forests than at the West Kalimantan project area.

Firstly, the forests in Riau are still relatively undisturbed, are densely vegetated and the
entrance routes are limited.

Secondly, as most transmigrants are Javanese, often originating from city environments,
they have an inherent fear oi the forest and prefer to stay on their cultivated blocks.

Local people, on the other hand, readily enter the forests to harvest timber. Most Jocal
people interviewed claimed that they never saw transmigrants in the forest.
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9.0 ENVIRONMENTAL ISSUES AND CONSTRAINTS OF INDIVIDUAL
- SCHEMES

9.1 INTRODUCTION

In sections 7 and 8, the impacts of project components and off-site pressures which are
common to all, or most of the project schemes were assessed. This section analyses
significant project components or environmental pressures which are unique to particular
schemes.

9.2 SIAK KIRI (Riau - Siak Sub-project)
9.2.1 Upgrading of Base Camp, Siak Kiri

The project proposes to upgrade the existing Base Camp, located at Buantan to the south
of the Siak Kiri schemes. The Base Camp is currently in a state of disrepair and the
proposed upgrading would be necessary in order to accommodate the workforce needed
for the civil works program.

The base camp is located next to the Siak Besar River. At the site, there are exposed
banks which have been disturbed through works activities. Wave action from passing
ships is presently causing serious erosion to these banks. The vegetation in the area of the
base camp is highly disturbed secondary scrub which has no conservation value other than
protection of the soil. '

There is an historic site located only a few metres from the buildings at the base camp.
This site is a pond and mound built by the first King of Siak, Sultan Abdul Jalil

Rachmatsvah. Five metres from the pond lies the grave of Panglima Emping Barantah.
The Sultan himself is buried at a site about 1km south of the base camp. It is protected by

an elaborate shelter which was built probably by the Ministry of Tourism, Post and
Telecommunication. ) ,

The pond, mound and grave at the base camp are presently in the process of being fenced
off. ' :

Project Alternatives

There are no feasibly alternatives to the location of the Base Camp.' Since this work is an
upgrade to the existing camp, it is more environmentally sound to limit disturbances to an
area that 1s already disturbed.

Safeguards or Mitigations

Erosion of the banks near the base camp should bc.brought under control, through the
. laying of bunds and revegetation of the banks. Destruction of the vegetation cover around
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the base camp should be kept to a minimum, and rehabilitation of disturbed areas be
initiated.

There is likelihood that fuels and other chemicals would be stored at the site, and these
should be maintained in a secure compound area which is located at some distance from
the river. : i _

The historic site at the base camp should be protected by fencing, as is currently being
done. A sign cxplaining the significance of the site should be erected.

9.2.2 Weir and Dike Construction .

The project proposes to construct a 26.2 km long dike surrounding blocks B, C and D -
(see appended Project Activites map, Map 1A). The dike would follow the north bank.of
the Buantan River, cross the back of block D to the Raya River, then to the Siak Besar.
A second dike, 9.4 km long would be built on the opposite side of the Raya River, in
block A. In addition to these dikes, weirs would be built on both the Buantan and Raya
Rivers. These weirs would be used to supply water for a pilot irrigation scheme in the
dry season. The dikes are to prevent flooding in the wet season from the peat swamp to
the west.

Both the Buantan and Raya Rivers are "blackwater® rivers which drain from an extensive
peat swamp. In the vicinity of the schemes, the river banks have been largely cleared of
natural vegetation, but in the upper reaches there is some remaining. The False Gavial (an
Endangered species) is reported to still occur in the Buantan River, but populations are
likely to be very low.

Most of the western parts of block D are uncleared and consist of degraded primary and
secondary forest which covers at least 6 sq km within this scheme, mostly on very peaty

soils. Most of the commoner wildlife species in the area probably live on this site. It was
reporied that tigers occasionally come in to this area. : ’

Potentigl Impacts
The environmental impacts likely 10 occur at this site due to the proposed project include:
o loss of vegetation and bank habitat along the Buantan and Rayz Rivers;

o isolation of a fairly large area of peatswarip forest within the scheme
through construction of the dike;

o inability of aquatic animals such as fish and turtles to move up and down

the Buantan and Raya PRivers during the dry. season, due to the weir
obstructions.
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0 likely lowering of water levels in the two rivers concerned and draining of
the source area which is in peatswamp.
Project Alternatives

Most people interviewed in the Siak Kiri and Sink Kecil schemes felt that the proposed
solution would not solve completely the problem of dry season irrigaticn. The proposed
weir and dike system would be supplemented by pumped irrigation to distribute water to
the fields but even then, some arcas would not be serviced. :

An alternative solution has been proposed by a local consultant which involves digging a
direct connecting canal from the Siak Kecil River at the Pesinsim River junction to the
Siak Besar River near the Langkat River, a distance of about 12 km (Map 1A). From this
canal, a series of secondary and tertiary canals would provide xmganon to blocks in both
Siak Kiri and Siak Kecil.

This project has widespread support in the schemes; almost everyone interviewed in Siak
Kiri and Siak Kecil had heard of it and wanted it to go ahead. There is a popular
misconception about where the canal actually originates. Many persons believed that the
canal would come from a large lake (probably Lake Airhitam) in the Siak Kecil Wildlife
Reserve. This view is also presented in BCEOM (1991- Vol 6; Vol 14). However, this
lake is dry during the dry season and may be at a lower elevation than the schemes. The
most feasible starting position of the canal is at the junction of the Pesinsim and Siak
Kecil rivers, as represented in BCEOM (1991- Vol 7, App 4-1) and in Map 1A

There are several ecological problems associated with this project alternative. Contrary to
BCEOM (Vol 6; Vol 14) the route does not pass through the Siak Kecil Wildlife Reserve.
Nevertheless, the consequences for the Reserve are still alarming. The canal is likely to
significantly increase drainage from the reserve and thus lower the level of the stream and
also of the lakes. Since the lakes are already quite shallow (<2m gencra]ly), the canal
could cause many of the lakes to dry completely. This would have serious consequences
for the populations of aquatic species living there, especially the rare False Gavial and
Asian Bonytongue.

It should also be remembered that the proposed deepening an widening of the Siak Kecil
navigation canal is also designed to decrease water levels in the Siak Kecil River and thus
would compound the problem. . -

The proposed route of the canal crosses a large peat dome. The peat depths in this arca
are not known, but may be in excess of 10 metres. The canal will have an effect of
draining and slowly killing this peat swamp forest (and subsequent subsidence of peat)
and therefore threatening the wildlife species which live there, including Tiger and
Clouded Leopard. The canal would also create a fragmentation of habitat and open up the
area to possible exploitation.
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While ;hc proposed "Pesinsim Canal” is not a part of the currently proposed project, it -

has widespread support in the local community and at the District level and may be built
mdependent.ly

This czna] cannot be justified on environmental grounds. If it is built, the proposed 1SDP
project for this arca will have to be modified or abandoned, as it may be unneccessary. As
such the project should take up thls matter wnh the provincial authorities, including the
Decpartment of Forestry.

Since there is-some question as to the effectiveness of the proposed scheme, there seems
little point in constructing the northerly portion of the dike through an area of uncleared
peat swamp, particularly as the soils in this area are likely to be very marginal for
agriculture. Integration of the dike with the proposed new road along the centre of the
scheme may be more effective, although this would mean continued and perhaps
increased flooding of areas outside the dike. These areas are at present sparsely
populated, and the people on this part of the scheme may have to move inside the dike
system if this alternative is realised.

9.3 SIAK KECIL (Riau - Siak Sub-project)
' 9.3.1 Upgrading of Navigation Canal

In 1687, in order to alleviate a series of severe flooding events in the Siak Kecil area, a
canal was constructed which links the Siak Kecil to the Siak Besar rivers. The canal has
also greatly improved water access to the Siak Kecil area.

The existing canal is 4,600 metres long, with an average width of 20 metres (26 metres at
the surface) and an average depth of 5 metres. In order to further improve flood
mitigation, and also to solve serious problems of erosion due to turbulent flows in the
canal, the project proposes to deepen the canal to an average 8 metres and widen it to 30
_ metres average and 40 metres at surface. Details of the modelling for this project are
" contained in BCEOM (TR no 7). :

 The construction of the navigation canal has created an unusual aquatic environment.
During the dry season, the tide flows up the canal and into the Siak Kecil River before it
flows up from the Siak Kecil mouth. This has led to reported salinity problems in block
" A’ from upstream. Through most of the dry season, salinity intrudes part way into the
navigation canal from the Siak Besar River.

Two endangered species live in the canal, the Estuarine Crocodile, which reportedly
comes up from the Siak Besar River during the dry season, and the False Gavial, which
enters the canal from the Siak Kecil end. The survey team observed a False Gavial about
- 500 m down the canal from the Siak Kecil in September, 1992. Another rare aquatic
species which occurs in the Siak Kecil River is the Asian Bonytongue fish. .

Potential Impacts
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The widening and deepening of the canal will double the current daily discharge of the
Siak Kecil into the Siak Besar and increase flows by 20% (TR 1991 no 7). There is a
predicted change in the water levels of the Siak Kecil River of plus 3cm at high tide and
minys 60cm at Jow tide. Another consideration during the dry season is that salt intrusion
into the Siak Kecil is likely to be greater due to the higher volumes of water entering the
system from the Siak Besar.

The effects of the general lowering of water lcvels in the Slak Kecil River during the dry
scason could include:

o changes in the bank habxtats along the river, and thus possible changes in
fish populations.

o reduction in navigability of the river and access to jetties and landings.

o premature dry season draining of lakes in the Siak Kecil Wildlife Reserve

and thus a reduction in available habitat for aquatic species.

o widening of the canal will involve loss of land and crops in some villages
which are close to the canal.

temnativ

Most persons interviewed in the Siak area were pleased with the operation of the existing
canal. Nobody spoken to had heard of the proposal to widen and deepen the canal and the
general opinion was that it was currently functioning well.

There has been no serious flooding in the area since the canal was constructed and the
river rechanneled. Further, most of the Siak Kecil blocks in the flood prone upstream
areas are now abandoned and this area is planned for a buffer zone (Section 9.3.2). Those
blocks that are still populated are included in other flood mitigation proposals.

It is suggested that very few schemes would really benefit from this project component.
The ecological consequences of such a change in hydrology are unclear, but it is possible
- that populations of rare aquatic species in the Siak Kecil River may be affected. It is also
possible that the protected lake system of Sxak Kecil Wildlife Reserve could be adversely
affected.

This component should therefore be excluded from the project until it can be justified in
tenns of agricultural benefits and ecological safeguards.

The proposed "Pesinsim Canal™ discussed in Section 10.2.2.2 would likely have a similar
effect in lowering water levels in the Siak Kecil River and if this canal is built, t.en the
navigation canal upgrade would be superfluous.
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9.3.2 Buffer Zone for Siak Kecil Wildlife Reserve

The Giam - Siak Kecil Wildlife Reserve, gazetted on 6 June, 1986, covers an area of
approximately 100,000 ha of swamp forest, peat swamp forest and floodplain lakes
(called "tasiks™). In the south western part of the Reserve, dryland forest occurs.
According to Mackinnon (1982) the reason for protection of the reserve is to ensure
protection of breeding habitat for the False Gavial, as well as protection of endangered
_species such as Tiger and Elephant.

The main features of the Reserve are a series of dystrophic lakes covering an area of
about 8,000 ha, which drain into the Siak Kecil River. Forests in the area are very
degraded due to past logging practices. Giesen & van Balen (1991a) report that the
Reserve is currently subjected to a considerable amount of illegal logging.

Few transmigrants interviewed in the Siak Kecil schemes were aware of the existence of
the Reserve, and none had actually been there. Local people use the Reserve extensively
for fishing, especially during the wet season when access to the lakes is better. Local
fishers interviewed inside the Reserve reported never seeing transmigrants in the area,

The principles of buffer zone management are well established, and usually involve a low
intensity type of land usage, such as plantation estate which has minimal impact on the
adjacent conservation area while allowing limited production capabilities.

The project proposes to utilise 5,000 ha of abandoned schemes in Siak Kecil as a buffer
zone to protect the Siak Kecil Wildlife Reserve, which is located about Skm to the west
of these schemes (9km by river). .

These schemes were abandoned after a serious flood in 1984. There has been no major
flooding in the area since then, and the water flow has been improved through
rechannelisation of 8km of the Siak Kecil River and the construction of a canal linking the
Siak Kecil and Siak Besar Rivers. These works were undertaken in 1987.

The present situation is that almost all schemes on the north bank of the river (blocks F°,
E, D, C, A, and B’) are abandoned. The remaining inhabited schemes are blocks B, A’,
and C'. Most of the abandoned blocks occur in the western part of the scheme, nearest to
the Wildlife Reserve. The buildings on these blocks have been pulled down and taken
away for construction material elsewhere and the area is now. a vast.expanse of alang-
alang grass. A few Malay fishers have established houses and small transient villages
along the river in this area.

The suggestion for the area to be a buffer zone is presented in TR14 but no detail has
been provided. Giesen & van Balen (1991) also suggest the area be used for this purpose.
The establishment of a buffer zone would require a cooperative effort with all parties
concemed including transmigrants, local people, forest concessions, PHPA and Caltex.
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In the strictest sense, this area cannot really be called a "buffer zone” since it does not
directly abutt the conservation reserve and ‘the intervening land is forest concession.
However, a less intensive usage of the land is nevertheless desirable, parucularly since it
would appear unsultable for intensive agriculture. -

A suitable, low intensity form of land use for the area would need to be agreed upon.
Already, the villagers at block B have formed a co-op with a logging concession which
plans to use part of the land for rubber plantation, and possibly also coconuts.

9.3.3 Supplementér;y Settlement
The projéct proposes to resettle approxima‘tcly 600 households in the Siak Kecil schemes.

This part of the project would have a very positive impact on the economy of the
remaining schemes, since the lack of manpower was often cited as a major problem on
these schemes.

Since the abandoned schemes on the north bank of the Siak Kecil River are destined to
become part of a buffer zone development (Section 9.3.2) there i little sense in resettling
these areas.

It is therefore proposed that the resettlement scheme be concentrated on reinforcing the
population of existing schemes, particularly blocks F°, I, B, and A°.

As an example, in Blocks /H only 76 families are present, and half of these are locals.
Originally, 415 families were settled there but most moved out after the 1984 flood. The
main problems facing these people are the limited workforce to clear land and control the
pig problem. If these schemes were resettled, particularly in conjunction with the
proposed hydraulic system upgrades, they would very likely be successful.

94 . KUALA CINAKU I (RIAU - INDRAGIRI SUB-PROJECT)
9.4.1 Canals and Dikes

The project proposes the installation of 20.7 km of new dikes on the Kuala Cinaku ]
scheme. In Blocks CO and Cl, the dikes would completely surround the southern
boundary, including about 3 km along the north bank of the Cinaku River and 1 km of
the Ampat River.

In Block D, on the north bank of the Indragiri River, about 6 km of new dike is
proposed, chiefly along the Indragiri River. Overall, the project would also include 42 km

. of new secondary and 25 km of new tertiary canal construction. There is also a proposed

upgrading of the main road between Blocks C and D, on the north bank of the Indragiri.
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The new provincial road (asphalt) dissects the southern bank section of this scheme. The
road is on a raised section and thus acts as an additional dike. The new road is reported
to have caused flooding in the area near the Indragiri River.

. Potentja] Impacts

The main environmental issues at this scheme are the reported occurrence of several
species of rare wildlife in the arca, mcludmg White-winged Wood Duck, False Gavial,
_ Estuarine Crocodile and Sumatran Tiger.

- Most of the land in the southern parts of Blocks C1 and CO is uncleared secondary and
primary forest which is in good condition and supports a variety of wildlife. The

- construction of a dike along the southern boundary would isolate about 2-3 sq km of
forest on the block if it remains uncleared.

The Cinaku River was reported to contain nesting habitat for Estuarine- Crocodile and a
" small tributary, the Ampat River was reported to be a significant area for False Gavial.
. The construction of a dike along the banks of these rivers may cause disturbance to these

habitats or affect nesting sites. More importantly, it would open access to these areas
~which at present is difficult. :

White-winged Wood Ducks were reported from fields in Block Cl. These birds may
_come from the forested area in the upper Cinaku River. They were also reported to ﬂy
_across from the north bank of the Indragiri.

Project Alternatives

_ A local consultant has proposed dikes along both banks of the lndmgm River, but this
may not be a feasible option because of the instability of the banks.

An altemative which would relieve pressure on the upper Cinaku River area would be to
construct the dike along the boundary of the currently cropped ficlds, rather than along
the Cinaku and Ampat rivers. If this is not feasible, then location of the dike at least 100
m away from the river banks would reduce impacts on this potentially sensitive area.

This would involve the loss of some land on the schemes, but this land is currently
uncleared and may be less suitable for agriculture, and thus unlikely 1o be cleared .in the
near future. This alternative is also likely to relieve the current pig problem on the
scheme, and offer protection to the wildlife of the area.

Safeguards and Mitigations

This scheme has the greatest amount of civil works proposed in the entire Riau project
area. Therefore, considerable attention should be given to proper environmental
management and monitoring.
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There is a need to verify the reported occurrence of White-winged Wood Duck and False
Gavial in the Cinaku River area. A fauna survey of this and the Ampat River should be
conducted in order to assess the conservation value of the site, and to determine the
impact of the proposed project. Particular attention should also be paid to potential -
crocodile nesting sites. A survey team currently investigating the status of the White-
winged Wood Duck in Riau has been informed of these observations and may be able to
verify the conservation value of this area. '

There appear to be no sigrﬁﬁcant areas of PASS soil on this scheme.

Materials for dike construction would come from the sandy bed of the Indragiri River.
This would ensure minimal disturbance to peat soils, and would also provide a sounder
" base than the on-site materials, which are often very peaty. Removal of this volume of
sand from the river is unlikely to have a significant impact, but this part of the operation
should be monitored. In addition, the survey team heard several independent reports of
young False Gavials being dug up from the river during these sand excavations. These
reports seem strange, since the Indragiri River appears to be an unsuitable habitat for this
species. If this is the case, then care needs to be taken during these excavation activities.

9.5 KUALA CINAKU I (RIAU - INDRAGIRI SUB-PROJECT)
Most of the infrastructure for the Kuala Cinaku II scheme involves installation of stop
logs, gates, etc. on the existing tertiary canals. There is 0.8 km of new secondary canal

proposed. There are some areas of PASS soil on this scheme, and thus control measures
would need to be taken where earthworks occur.

There is 2 5.8 km long dike proposed for the north bank of the lndrag,;iri River.
Potential Impacts

There are no significant local impacts on this scheme other than disturbance to bank
vegetation which is already badly degraded or cleared.

9.6 TELUK KIAMBANG (RIAU - INDRAGIR]I SUB-PROJECT)

The project proposes a 10 km long dike along the Indragiri and Pengalian Rivers in order
to control flooding - which occurs between the river and the main road. Additional
rehabilitation and upgrading of gates, etc is also proposed. The system of canals in this
scheme has been duplicated, such that some canals run alongside others and are separated
only by a shouider. It is proposed that these canals be joined.

Most of the land on this scheme is cleared, or in the process of being cleared.

Potential lmnag[s.
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There are areas of PASS soil on this scheme which may be exposed during canal

upgrading and subsequently oxidate to pollute water with sulphate acid. The proposed

dike would have little localised impacts since most of the site has already been cleared of
vegetation. Along the Pengalian River, there are some fringing mangrove areas. .

The combined effects of dike constructicns along the Indragiri River may cause off-site
flooding in new areas, partictilarly the small local town of Teluk Kiambang which is
locatcd on the northern side of the river from the scheme of that name,

Dikes are proposed for about 10 km along the north bank upstream of this area and a dike
is proposed to completely surround the Tempuling scheme which would redirect water
into Teluk Kiambang town area along “Parit 8". In addition, the new road on the southemn
side of the river effectively acts as 2 dike and has already caused some flooding. With all
these factors combined, there would be few places left along the river where floodwaters
could disperse. Examination of Map 2C shows that the area in the vicinity of Teluk
Kiambang township is the most likely location where this event would occur. See also
under the Simpang Puding scheme in Jambi (section 9.1) for a similar problem.

afepuards and Mutigation

The proposed dike for this scheme would probably be unnecessary had coordination with
the provincial road construction been established; the main road should have becn built
along the proposed dike route.

Similarly, the construction of duplicate canals is perplexing. This has also meant that for
every crossing along the main road, two bridges have been built. This apparent
duplication of projects should not continue. :

The combined .effects of multiplc dikes along. the Indragiri River on local towns and
settlements should be assessed and monitored. If flooding occurs in these areas, then
some form of compensation.or redesign of the project might have to be implemented.

9.7 TEMPULlNG (RIAU - lNDRAGIRI SUB-PROJECT)

The project proposed 10 km of dike surroundmg the northern part of the scheme in order
to protect it from flooding which comes in from the peat swamp to the north. There is
also some rechannelisation of the Simpang Kisi River.

Road construction at this site includes 5§ km of connecling roads within the scheme and
the reconstruciion of the connecting road betwec: Teluk Kiambang and Tembilahan,

including the construction of several new bridges. The scheme is presently serviced by a -

network of narrow asphalt roads.
Most of the land in the northern part of this scheme is uncleared peatswamp forest. Soil

surveys for the area report the occurance of PASS soils, including those of the Sulfic
Fluraquents type (average pyrite: 2.8 %). Field observations by the survey team indicated
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also deep peats in this area. There is a lot of logging currently going on to the north of
the scheme and the uncleared land within the scheme has also been logged (against the
protests of the U'ansmxgrants)

The entire Tcmpulmg schcme is rcported to have been built on a srgmﬁcam Estuarine
Crocodile nesting site, and the species has become rare in the region since. It still occurs
{and perhaps breeds) in a swampy area to the north of the scheme. False Gavials are zlso
reported to occur in the area, as are bears and occasionally tigers.

Potential Impacts

Clearing of the forest for dike : construction along thc northern boundary will cause
disturbance to wildlife and also create a fmgmentcd environment.

Rechanneling of rivers will adverse]y affect aquatic wildlife, including Estuarine
Crocodile and False Gavial. This impact would be temporary.

PASS soils uncovered during earthworks could cause crop damage and present problems
for aquaculture development.
Iternativ

Two alternative routes have been proposed for the road; one which follows the existing
road along the Indragiri River, with replacements for unsafe bridges, and the other
connecting the upper Mumpa River to the existing road to the west of the scheme (see
Map 2A).

During the field survey, however, it was noticed that the fi rst option, that of upgrading
the existing road along the river, had been already completed except for one remaining
bridge, where work appmred to be at an advanced stage.
9.8 RETEH (RIAU - INDRAGIRI SUB-PROJECT)
The only civil works activities proposed for Reteh scheme are the rechannelisation of a
deadlock along the Enok River (in order to improve wet season drainage), and a series of
stop logs and gates on the existing-canals 1o improve irrigation.
These activities are unlikely to have a significant impact on the environment. Almost all
of the Reteh schcme has been cleared and any remaining natural vegetation is very
degraded.

9.9 SIMPANG PANDAN and LAGAN HULU (JAMBI)

Simpang Pandan Block A.
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The project activities focus on flood protection and drainage of the northem Block A of
Simpang Pandan, which is completely isolated from the remainder of the scheme. The
existing perimeter dike, built in 1982, is too low'” and the project proposes to raise the
perimeter dike (6 km rehabilitation). The project also proposes to restore the original
course of the small Mendahara River, i.e. through the Block. To that end, the current
secondary canal SK6'" should be impounded on both banks (5.8 km of new dike),
effectively dividing Block A in two separate protected areas. The (improved and new)
impoundment wiil require 32,200 m’ earthwork, all of local origin. Four new waier

control works in the dikes regulate water level and flow. .

To improve drainage of the restored Mendahara River, the secondary canal SK6 of Block
A, would be rechannelized (6 km) and connected to an unspecified parir to the east,
which would be rechannelized until the Lagan River (5.8 km). Also, 2 km of the Simpang
Pandan river would be rechannelized to upgrade drainage of Block A (and C and D).
Rechannelization will produce over 183,000 m? of soil material, predominantly peat, to be
disposed off locally.

It should be noted that the largest part of Block A is still uncleared, under-developed or

abandoned and bears extensive stands of disturbed primary peatswamp forest. These

remaining forest stands are contiguous with the forest that surrounds the Block. Uncleared

and abandoned land largely coincides with very decp peats. In fact only the southern 30-

40% (up to secondary canal SK7) is still inhabited and marginally cultivated. The

northern protected area would consist almost entirely of deep to very deep peats. All

dikes and the vast majority of rechannelization work will be in very deep peats or in soils

with moderate to high pyrite risk (Hemic sulfihemists, Sapric tropofibrists, Terric
troposaprists, with 3.9-12.5% pyrite in the first 120 cm). .

The majority of the original transmigrants have abandoned the Block and many of those
who persevere complained “f0 do the same within the coming two years unless the
Government will help us with the floods® The Block definitely gives the poorest
impression of all schemes visited and reportedly off-farm, off-scheme activities are
indispensable to subsist. Indeed more than half a dozen chainsaws were active.in the
surrounding peatswamp forest when the AWB team visited the Block. There are no
problems with pigs, rats or wildlife, “because there is nothing for them to get because of

the flood.”

Simpang Pandan Blocks B-D, and Lagan Hulu.

17 sudging from the difference between the 3il mrface and the two existiag flap gates® surfaces, the dike subsided about 30-40
cm in 10 years, aggravating the situstion. F complsined 1o the AWB leam that in fact the dike extended the period
that their land was flooded, becsuse the dike hindered drainage after the wet season. For this reason, the existing flap gates
ol both ends of the primary canal (where new onex are proposed by the project) had been cleared of their flaps and are
essentially non-functionsl.

1 Note that secondary cansl SK6 of Block A is close to Mendahara®s original course, but is a0t the ssme. °
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Floodmg of Blocks C and D of Sxmpang Pandan would be caused by water weeds
" clogging the Lagan River'®. Therefore, the project proposes to rechannel the Lagan River
(agam') over 8 km, and improve drainage o the river by rechannelization of the

. pavigation canal® (6 km between Blocks B, C and D) and secondary canal SK6 (5.8 km

between Blocks C and D). This rechannelization exercise will produce a total of 684,000
m® earthwork (78% from the Lagan River), and to be disposed of locally.

Al rechannelization work will be in deep peats or in soils with moderate 1o high pyrite

risk (see above), particulaily the rechannelization of the Lagan River.

_Finally, the important navigation canal between the Lagan and Sabak Rivers, would be

deepened by at least 1 meter over the central 3.5 km, producing c. 46,500 m? earthwork,

"to be locally disposed of. There are no details on the soil around this canal.

1 - Impacts (very) likely to occur in or around Simpang Pandan Block A:

o further isolation of fairly large stands of (partly degraded) peatswamp forest
within Block A, particularly the northern protected area, because of the
raised perimeter dike;’

o~ water tightness and stability of the perimeter dike will be low, and flooding
risk remain high, because locally available soil material is only peat;

o  considerable amounts of excavated soil of moderate to high pyrite risk will
release toxic exudates in the newly impounded SK6 and on to the
unspecified parir in the east. Agricultural (non-ISDP) land downstream,
along the Lagan River, may be affected;

) unless instant dramatic improvements in the living conditions of the current
inhabitants are achieved, off-farm, off-scheme income from iliegal logging
will remain the main source of income. (Partly degraded) primary
peatswamp forest in and around Block will be (further) degraded.

The effect of the normalization/rechannelization of the Lagan River on its discharge has
not been studied in the hydraulic report. Presumably it is hoped that increased discharge
will purge the river from the water weeds. Earthwork on the Lagan River almost
completely coincides with extremely acid Sulphic tropaquept soils with pyrite between 50
and 100 cm (and more?). It seems unavoidable that:
o a large volume (maximum 540,000 m*) of potential acid sulphate soils will
be exposed and subsequently oxidate to produce toxic exudates.

”» Though the Lagan River is indeed heavily clogged with an unidentificd floating grass specics, this obstruction is complelely
upstream of the scheme, wiz. upstream of Zone I or Block H of the Lagan Hulu scheme. Weeds in this section probably
cause drainage problems 10 the Lagan Hulu scheme.

o Whole or pert of the navigaiion canal between Blocks B. € and D of the Simpang Pandan scheme has been improved this
yuar. & is oot knowa whether the improvemsat fulfils the specification proposed by the ISD Project.
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The impact of rechannelization of the navigation canal (Blocks B, C and D) and SK6
(Block C and D) is not further discussed, because they have been implemented already.

N . ) mitieati

The two alternatives for Simpang Pandan Block A are: :

o much higher investments to import mineral soil from outside the scheme to
' built the perimeter dike (this would leave the problem of subsidence, and
add the problem of mass transportation); unrealistic high amounts of liming

of excavated material and farm land.
0 completely abandon the Block, persuade the few remaining inhabitants to
re-settle in other schemes under the resettiement component of ISDP, and
- -restore the natural environment around the kemels of remaining primary
peatswamp forest, blending the former scheme into the surrounding forest.
This would require some investments to create gaps in the exiting perimeter

dike and control restoration.

If the main objective of the normalization/rechannelization of the Lagan River is
improved drainage through riddance of water weeds, then:

. O initial mechanical clearing of the water course and subsequent weed
management, should be considered as an zalternative to
normalization/rechannelization. This section of the Lagan River has been
subjected to normalization twice before, and is now about 40 meter wide.

If nevertheless it is decided to continue as proposed, then:
o transportation of excavated soil over the Lagan River to the sea? should be
considered, to prevent acid sulphate problems on the banks and schemes.

9.10 DENDANG I and DENDANG II (JAMBI)

Annual floods inundate 6,140 hectares or 90%, more likely ¢. 64%% of the twin-schemes
Dendang 1 (eastern part) and Dendang II (western part). Maximum floods in the past ten
years inundated no less than 7,380 ha (114%-77%). Therefore, in these schemes the
project focus is on flood protection, and drainage. Although the schemes are completely
isolated from the rest of the province the project also proposes roads for within-scheme °
transportation. : '

2l Sen water biffers the cffect of acid sulphate soils.

z “Tousl area of the two schemes presumed to be 6,500 or 9.600 ha. References 10 the combined area of the two schemes vary
Detwaen 4,500 and 10,115 ha {respectively Technical Report 14, Table 3.3, p.23, and ibid Table 2.1, p.12) with 8 different
walses inbetween.
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The project proposes a dike along the Batanghari, and Dendang Rivers and parts of the

navigation canal (40.3 km new dike). No new primary canals are proposed®. An-

unspecified number of unspecified™ secondary canals would be connected to each other
(tota] 2 km of new secondary canal). The project further proposes 38.6 km
rechannelization of primary canals (location not specified) and 153,7 km of secondary
canals (location not specified). Impoundments and work on (new) canals involves
1,609,000 m® of earthwork. A large number of water control works, mostly stop-logs,
supports the proposed design. :

The schemes have 1,434 ha (22%) of very deep peat soil, all lo;:ated in Dendang 1. The
two schemes share 3,562 ha (55%) of Terric tropofibrists and Terric troposaprists with
moderate acid sulphate risk (upper 120 cm) and shallow peats. The two soil sub-groups

contain on average 3-3.4% pyrite in the top 120 cm, but occasionally up to 3.7% It is .

unavoidable that pyrite will be exposed during excavation work, as earthwork will go
{much) deeper than 120 cm. .

o increased flooding of the not or little ‘disturbed primary peatswamp forest
on the left bank of the Dendang River. .

o exposure of pyrite to oxidation and subsequent release of toxic exudates
and acidification of soil.

itication ativi

o A hydraulic simulation model should investigate water displacement effects
due to the dike on the right bank of the Dendang River. The dike should be
located as far inland as feasible, to reduce discharge displacement,
particularly in the wet season. '

o excavation work (dikes, (re)channelization) should start just after the
beginning of the rain season and be completed before the last rains, to slow
oxidation and release of toxic sxudates and wash exudates from the land.

9.11 DENDANG III JAMBD

Annual floods cover 2,046 hectares or 71% (up to 105% depending on the total surface
that ranges from 1,940 to 2,900 ha). Maximum floods affect 2,513 ha 87%¢-130%). The
project proposes 2 new perimeter dike of 19.7 kilometre and to rechannel 7.8 km of
primary and 38.05 km of sccondary canals. New dikes and rechannelization involves

2 Technical Report 6 Volume 1 Review of Exising Detsiled Design Appendix 1.3 p 3 explicitly mentions that no primary
canals are proposed. Yet Technical Report 14 Swudi Anolisis Dampak Lingkungan Table 2.2 mentions 11.7 km of pew
excavalion on primary canals.

» Technical Report 6 Volume 1, Appendix 1.3 does not specify number, total Jength or location (in Figure 1-3-6 of the repon)

of any eanthwork on primary or secondary canals (new or rechannelization). Lengths snd volumes have been be calculated
ﬁuﬁemmubmhné‘lmm. :
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346,700 m’ of earthwork, all from local origin or to be disposed off locally. The
proposed water management improvements will be complemented by three sluice/flap

gates.

Like Dendang I and II, Dcndané 111 is completely isolated from the road network of the
-province. Contrary to Dendang I and II, Dendang III lacks within scheme tarmac roads.
“The project proposes to construct/upgrade 6 km of road with tarmac cover?,

The scheme is plagued by a score of chstacles to a decent living and development, lhough
ﬂoods rank as the single most disastrous of the problems.

“The original scheme included two more primary canals (M and Q), which were

abandoned before settlement of transmigrants because of predominantly (very) deep peats.- . :

Of the remaining three primary canals (from north to south: N, O, and P), only some
"40% around the first three to five secondary canals (of in total twelve) are marginally
" useful for agriculture because of (vely) deep peats. The last three to five secondary canals
"of the primaries are in fact located in the peat swamp forest and have never been cleared
.or settled.

-The scheme is located on the fringe of the same large peat dome as Dendang I and II.
-The un-used canals drain the peat dome and peats seem to dry. In 1991, a large and long-
-lasting sub-soil fire destructed -much of the tree crops (rice and palawija are hardly
grown) west of the first two secondaries.

Since 1988, not a single rice harvest and very little palawija could be grown largely
because of inundations. Yet, floods seem not to have been a problem before, according to
‘local farmers. Several noted the coincidence of the start of the floods with the
.construction of a perimeter dike along the right bank of the Batanghari around the
"Simpang Puding scheme, and some explicitly blamed that dike for thexr problems. This
seems not oompletcly impossible.

Pigs, rats and Purple Swamphen (Porphyrio porphyrio) can be a problem, when there isa
harvest on the land. Most of the original transmigrants have left, leaving less than one-
‘third of the families. Farmers explained that they could easily handle pigs, rats and
Swamphens "if I have neighbours 10 work together with™ and no assistance was requested.

- Potential Impacts
0 the northern and westemn parts of the perimeter dike will go through (very)

deep peat. Dike material will be predominantly peat, and the dike therefore
permeable because of the large horizontal permeability of peat contrasted
to its low vertical permeability.

= Note that if all waler mansgemeni improvements are cancelled. the construction/upgrading of roads in this scheme makes
Litile sense, 89 they will be flooded yearly.

103



Qe Acwe Al s W 1

¥

. ?-,

.-
i

.
e
L3
a3
r. -
.

Second drafl; primed § November 1992

o thc sections of thc perimeter dike along the left bank of the Batanghari
River may contribute of an important bottleneck between the Dendang Il
and Simpang Pandan dikes (and the dike of Rantau Rasau), which may
divert river water (and floods) to the land between Dendang I and III and
to the Kandis village on the right bank of the Batanghari, and possibly even
the pumped irrigation pilot project in Pamusiran.

Mitigation and Altemives

The only feasible alternative seems to abandon the scheme as a resettlement target, and
persuade most of the remaining farmers to resettie: to other schemes under the
resettlement component of the; project (see also under Simpang Pandan, Block A).
Contrary to Block A of Simpang Pandan, this scheme seems not suitable to be restored to
a more or less natural condition. In contrast some form of land use more compatible with’
the peat soils seems more feasible, e.g:, pineapple, or jelutung latex.

When it is decided not to invest in improved water management, the roads would become
less viable without protection from recurrent floods.

9.12 MUARA SABAK (JAMBI)

The project has not proposed any water management infrastructural measures in Muara
Sabak. The only planned activities, 30 kilometre of pig fence and increased use of agro-
chemicals, are discussed there.

9.13 LAMBUR (JAMBI)

In Lambur, the first of the five 'deltaic island’ schemes to be discussed, floods inundate
2,852 hectares yearly (44 %) but maximum floods can inundate up to 96% of the scheme.
Floods are particularly rampant during the rain season in Block E in the north-east of the
schemie, but absent or insignificant in Blocks A and B (southemn third of the scheme).

Floods in Block E would be caused by the backwater effect of the Batanghari River in the
central navigation canal during floods in the river.

It should be noted that the central navigation canal was originally dead-ended, and open to
the Batanghari only. At some time, local people have connected the dead-end of the
canal, with the head waters of a small, black water river that had its source just north of
the canal: the Simbur Naik River. The AWB team could not find out the motivation
(presumably drainage and/or navigation). It is this part of the. waterway that poses
problems: it is narrow, shallow and virtually clogged with water weeds (Waler Hydcmth
and an unidentified floating grass species), while the upper part of the nawgatxon canal is
shallow.

Nypah vegetation along the Simbur Naik River reaches the namrow, shallow, and clogged
stretch that connects to the navigation canal. Therefore, salt water from the sea reaches
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this part, despite the distance to the shore (c. ten kilometres). Yet salt intrusion is not
(yet) reported from the scheme.

Most of the scheme consists of Terric troposaprist (4, 470 hectares or 69%) and Typic-

. Sulfaquent soils, containing up to 5.1% pyntc in the upper 120 cm, rcndcnng excavation

moderately nsky

The project proposes to rechannel (mainly dredgce) a part of the navigation canal and the
adjacent clogged reach of the Simbur Naik 'river’ (5 kilometres) to improve drainage. A

'_ flap/sluice gate™ is planned across the Simbur Naik River to prevent inflow from the sea
. during floods, yet allow regular one-way flushing of the deadlock to avoid sed:menrat:on

- According to a simulation run of a hydrauhc model, the proposed desngn would reduce
" flood level by 35 centimetres, improve water circulation in the scheme, and increase daily

discharge through the Simbur Naik River rwenty-fold, from the current 10,000 m*/day to

200,000 m®/day

. In addition, two (or eight?’) kilometres of new secondary ‘canals and ten kilometres® of

new tertiary canals are proposed, presumably in Blocks A and F. Finally, thirteen other
water control works would complete the proposed xmprovcmcnt Total earthwork involved

- would be 90,000 m?, all local material.

. Potential Impacts

o The sluice/flap gate across the Simbur Naik River will prevent navigation
between the scheme and the coast, which would have to be diverted via the
Batanghari, or the proposed new primary canal in Pamusiran (the
navigation canal in Rantau Rasau has recently been closed with a sluice
gate), either way a considerable detour.

o Salt water from the sea may reach the scheme, if: .

- the sluice/flap gate is not operated properly or when force-opened
for flushing to prevent sedimentation;

- there is insufficient water pressure/discharge from the Batanghan
River through the navigation canal. The latter largely depends on an
intricate interplay of the delay of tides. :

L “The accompanying map shows a singular watcr control work, vz » sluice gate.

27 R 14, Tab.2.2, p.16. mentions gight kilometres of new secondary canals but secondary canals are not mentioned in TR 6
Vol 1, App- 1.2 (p-5), though unspecified lengths (c. 14 km when measured from the map) are sh in the panying
Fig 1.2.2 However, most of the dary is sh in that figure are Jocsied in Block A fof which it is proposed 1o
lesve the conals unchanged (p.5).

In contrast, TR 6 Vol 11, App. 7. mentions two kilomeires of 8 o (= lswom‘orum«k)mlbemcmmubk-

L Tertiary canals are not shown on map of TRE Vol L, Append. 1.2, Fig 1.2.2, and not (explicitly) mentioned in text on p.5.
TR 14, Tsb. 2.2, p.16 and TR 6 Vol 11, App. 7, mention ten kilometres of 2.4 n? (= 24,000 m® earthwork).
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() If daily discharge through the Simbur Naik River would indeed increase
twenty-fold, it seems that river banks, the vegetation thereon, (marginal)
subsistence fishery in and along the river and the small vxllacc Simbur near
the coast may need extra protection. .

o Excavation of secondary, and possibly tertiary canals will probably expose
pyrite to oxidation.

o The sluice/flap gate probably will be necessary to prevent salt intrusion
after the navigation canal and the upper reaches of the Simbur Naik River
have been rechanneled. There seems no mitigation poss:blc or altcmanvc
feasible, unless at very high investments (a ship lock).

. 0 Extra care must be taken constructing and operating this sluice. The

’ construction site must be careful selected to prevent seepage, etc. The floor
and sides/wings must be long enough. The operator should be well-trained
and motivated.

o It seems advisable to re-run the hydraulic simulation model, and check
carefully whether the increased discharge can be handled by the lower
reaches of the Simbur Naik River.

(o} All excavation should be done in the beginning and during the rain season
to prevent excessive accumulation of toxic exudates frorn exposed pynte
soils.

9.14 PAMUSIRAN (JAMBD)

No significant flooding problem or salt intrusion have been reported in this scheme to
either BCEOM or AWB teams. Tidal irrigation seems acceptable: 15% of the land is
irrigated in the dry season (second to no other scheme in Jambi) and 61% in the wet
season (second only to Simpang Puding). Only 29% of the land has shallow peats (no
deeper peats) and the AWB team has not found signs of a PASS problem.

The project proposes a pumped irrigation pilot project in the southem half of Block A,
‘closest to the Batanghani River. The irmrigated area is not specified but the AWB team
estimates the surface to be no more than 650 hectares. This pilot project requires a large,
15.8 Xilometres long new canal in the former Green Belt (long since cleared) between the
Lambur and Pamusiran schemes. The new canal is necessary to supply sufficient water to
the primary canals to pump into the new secondary canals. Part of the pilot project are
8.8 km of new secondary” supply canals and three kilometres of ncw lertiary® canals. In

» “This length is quoled from TR 14, Tab. 2.2, p.16, bul is not mentioned when e proposal is discussed in TR6 Vol. I, App.
1.1, though unspecified lengths show up in the accompanying Figeres 1-1-4 and 1-1-5 (c. 9.5 km when measured form the
map). TR6 Vol. I, App. 7, mentions a toual of 8,800 ¥ earthwork, but does not specify cross section and Jength. The
quoted volume of earthwork secms a little low, considering that 3 ke of tertiary canal would produce 42,000 a? earthwork.

» The Coasulaat’s proposal in TR6 Vol. 1, App. 1.1 does not mention tentiary canals, nor do they show on accompanying :
maps (Figures 1-1-4 and |-1-5). Only TR 6 Vol 5, App. 7. mentions threr: tilometres. :
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addition the pilot schemes requires eleven pumps and forty-four off-take structures for
gravitational distribution of irrigation water on a rotation base at the tertiary level, and
twenty-six other water control works. The new canals will produce a total of 500,800 m?
of earthwork, all to be disposed of locally.

i-‘easibility of the pilot project depends on soil permeability and peaty soils should be
avoided. The new large canal requires further soil studies before a detailed design can be
attempted. '

The new large canal would increase the daily discharge through the Pamusiran River
downstream from the canal eleven-foid, from the current 50,000 m*/day to 550,000
m®/day, according to a simulation run with a hydraulic model.

Potential Impacts
o The new large canal would create a navigable connection to replace the
connection through Lambur and the Simbur Naik River that wxll be blocked
for navigation by a sluice/flap gate.
o If daily discharge through the Pamusiran River downstream of the canal
would indeed increase eleven-fold, it seems that river banks, the vegetation

thereon, (marginal) subsistence fishery in and along the river and the small
village Pamusiran near the coast may need extra protection. .

o Oil and kerosine from the pumps may leak into irrigation water and affect
crops.
Mitigation and Alternatives
o It seems advisable to re-run the hydraulic simulation model, and check

carefully whether the increased discharge.can be handled by the lower
reaches of the Pamusiran River. The effects of the proposed dikes along the
Batanghari River (Dendang III, Simpang Puding, Rantau Rasau) that may
" create extra water flow after the bottleneck there should be incorporated

into the model.

o Soil studies should be detailed enough to spot small ’peat leaks’, since

' success is dependent on soil permeability.

o Pump operators should be carefully trained and motivated.

9.15 RANTAU RASAU (JAMBI])

In this scheme, by far the largest and seemingly the most ‘prosperous’ in the Jambi
project area, flooding is localized to an area close to the Batanghari River. Maximum
flooding in the last ten years has been insignificant, and annual flooding affects only 399
hectares (4%), while 36% is tidally irrigated in the wet season (1% in the dry season).
The project proposes 14.6 kilometres of new dike along the Batanghari, and along the
boundary canal between Rantau Rasau and Simpang Puding. The dike is the only form of
carthwork in this scheme, requiring 171,800 m’ of material, all of local origin. In
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addition fifty-three water control works are proposed to retain sufficient water circulation,
yet improve flood protection and water retention in the dry scason.

There are significant areas with shallow to deep peat, or with moderate pyrite risk, but
not where the dike is planned. .

" Potential Impacts

. There are no significant potential impacts anticipated in this scheme, but see also under
-+ Dendang III and Simpang Puding.

9.16 SIMPANG PUDING (JAMBI)

Situated between the Batanghari and Berbak Rivers, flooding is an important problem in
Simpang Puding, where yearly 2,300 hectares (83-100%) is affected. The project
proposes a perimeter dike of 22.6 kilometres. Canals have been recently improved, so no
improvements of canals are proposed. Total earthwork required in this scheme is 191,700
m?, all of local origin. In addition, forty-two water control works are proposed to rcoulatc
the direction of the water flow in the scheme.

Simpang Puding has a large area of active acid sulphate soils (no data but roughly
estimated at 30-40%), and shallow peats over about half the area. In fact, due to recent
work on the canals in this scheme, oxidation of exposed PASS could be observed ‘in
action’ on a large scale.

The situation is complicated, because most of a perimeter dike had been constructed prior
to the AWB team’s field visit. The dike largely follows the proposed location for the
’ISDP dike’, but deviates in the south-east along the Berbak River. There, the secondary
canal SK12 is impounded, contrary to the proposal. Construction of the section along the
small rivers Teluk Sopan and Kemawa in the east has not started. The (collector?) drain

_ inside the dike between the small Kuala Pelita (north) and the Teluk Sopan (east) Rivers
" still connects to secondary canal SK1, where a large gap remains in the new dike. It
~ could not be established whether the dike was build according to specifications proposed
- under the ISDP project.

With the new dike, large, sluice/flap gates had been build across the primary canals,

possibly of the design that was considered “nor realistic in a swamp scheme such as
Simpang Puding with very soft soils".

' Potential Impacts

Since 90% of the proposed perimeter dike exists, no further impacts are anticipated.

3 Totsl surface varics between 2,300 and 5,555 hectares, but here the most ofien quoled sres, 2,760 ha end the ol area in
the inundation tsble (TRI, Tab.6.2, p.91) are used as a base.
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It should be noted that farmers at the Dendang III scheme across the Batanghari River
explicitly blamed the new dike for their flooding problems. Several farmers stated that
floods only became a problem after thc dike around Simpang Puding had been
constructed.

The AWB has not directly spoken with *non-ISDP farmers® living outside the proposed
impoundments along the Batanghari and Berbak. It seems that those farmers requested the

new dike to be constructed directly along the rivers (rather than on the scheme
boundaries) such that their land would be protected 100, but renegated when told that they
would not be compensated for land lost to the dike.

It should further be noted that the constellation of .proposed dikes along the Batanghari at
Dendang III, Simpang Puding and Rantau Rasau creates a bottleneck just after the Berbak |
splits from the Batanghari. The proposed configuration seems to reduce the overflow area
and storage capacity during floods, in fact essentially attempts 10 do so. As a result of the
dikes, river water normally inundating most of Dendang IIl and Simpang Puding and
parts of Rantau Rasau, somchow needs to find a way through, particularly in the wet
season.

A simulation run of a hydraulic model has looked into this problem, to assess the water
level upstream of Dendang III and Simpang Puding, and the flow distribution between the
Berbak and Batanghari (and Pamusiran) Rivers. It was concluded that impoundment of
Dendang III and Simpang Puding will “have little impact on the flood behaviour” and
only “results in an increase of the maximum water level of 10 cm a1 Puding, 6 cm ar the
Berbak confluence, and 4 cm at the BAT-4 gauging station® (BAT-4 station is located
near Rantau Panjang, some twenty kilometres upstream of Puding). _

The “figures need to be handled with cauiion: they result from a rough modelling of the
system with little accurate [reliable topographical] data [on river bank levels].”

Mitigation and alternatives

o the hydraulic model simulation needs to be re-run with more accurate and
reliable topographic data. This will probably require 2 separate study.

9.17 KAPUAS II & III (W KALIMANTAN - WESTERN SUB-PRdJECD
The project proposes the increase of the crest height of thc:perimeter dike with an
average of 1.4 m, lo protect this tidal scheme from inundation from the sea. This work

will stretich over a total length of 13,050 m and 16,500 m for Kapuas III and II
respectively.

Potential Impacts

Although none of the 20 Technical Reports give details about the exact locations of the
upgrading of the perimeter dike on Kapuas III (total length about 30 km), all potential
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sections cover PASS soils with low levels of pyrite (composite of all soil horizons up to
1.2 m depth). However, pyrite concentrations higher than 2. 4% are to be expected if
materials are taken from soil depths deeper than % m.

Kapuas II has more PASS soils with higher pyrite levels; but composite lcvels are still
well below 2.4%. Locally, in particular along the Sungai Berembang (primary Jeruju
Besar), Sungai Kakap/Sungai Jawi and Sungai Jeruju sub-soil layers have composite pyrite
concentrations of over 3.3%, which after oxidation will release toxic levels of effluent.

However, ncgative impacts from the release of high amounts of acid and toxic minerals
like iron and aluminum are not expected to further degrade the aquatic environment or
terrestrial vegetation.' Most fish species recorded during the field visit of the team are
those adapted to a wide range of habitats; and no natural vegetation or wildlife will likely
be affected by temporarily changes in the water quality. Experiences i~ other PASS soil -
development areas leamn that if any fish kill occur, the effects on fisheries are only
temporary due to quick influx of new fish from adjoining waters. Also, due to proximity
to the sea, effluent rc]msed will be buffered by brackish water if sufficient flushing will
be guaranteed.

The proposed improvements in the water control structures is expected to have a positive
impact on the agricultural lands which now show high levels of salt in the soil matrix. A
decrease in the salinity levels of the canals on the schemes might change the aquatic’
habitat, rich in brackish water fish and prawn. As several families make a modest living
from captive fisheries in the canals, mainly catching Freshwater Prawn.’ ’

Major project impact anticipated is of a socio-economic nature. The 29 km of earthwork
will cut through residential and agricultural land. People interviewed supported the idea of
hydrological improvements but had not yet been fully consulted about the actual
carthworks on their land. This could lead to resentments considering the project.

feguard Miti

All carthworks should be preceded by consultation with the inhabitants of the scheme
about the unpacts to their agricultural land or settiements. Compensation costs should
only be made in case of disproportional destruction of their crops.

During and at least three months afier major earthwork have been done, all adjoining
canals should be regularly flushed to avoid a build-up of effluent from the exposed PASS
soil materials. The best season for this would be the rainy season when sufficient
quantities of surface water are available. More details are discussed in section 7.2.1.

The perimeter dikes along the Kapuas river and sea are separated from these waters by a
zone of swampy land, broad about 100-200 meters. This area has a very degraded
mangrove vegelation, with human occupation spread along it length. For several reasons
this land should be left and managed as a greenbelt. Protection of the dike against coastal
erosion should be guaranteed by removal of all settlements and agricultural activity at the
4 seaward side. People could be provided compensation for losses of agncultural land
g} clsewhere at the schcmw.
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9.18 JAWI AND KALIMAS (W KALIMANTAN - WESTERN SUB-PROJECT)

A total of about 23,350 m of perimeter dike for flood protection will be raised in crest
height, in Jawi I, II and III, and Kalimas block P, B, C and DE This work will involve
digging of about 105,670 m® of earth.

Existing dikes along the coast and the Punggur Kecil are bordcred on the seaward side by
degraded Nipah riparian vegetation backed by mangroves.- Most other sections of the
perimeler dikes run through awncultutal land, with a collector drain on the inland side of
the dike.

Of particular interest is the location of the coastal dikes in Jawi I and II were degradation
of mangroves has led to erosion and finally breaking of the penmcter dike at Jawi III.

Potential Impact

The main environmental issue to deal with is the occurrence of PASS soils along the route
of the perimeter dikes.

Soil analysis show that "Typic Sulfaquents soils with pyrite concentrations up to 3.2%
(composite of first 120 cm) occur in Jawi and Kalimas. About 20% of the earthworks on
the perimeter dikes cover this type of soil. See for exact locations the appended
Environmental Issues map (Map 4C). This calls for special attention during and after the
rehabilitation of the dikes. To make things worse: this type of soil is composed of soil
horizons (25-50 cm) with pyrite concentrations up to 7.5%, able to release excessive
amounts of acid and toxic metals like iron and aluminum after oxidation. Earthworks will
also include soils of the "Haplic Sulfaquents® type with pyrite up to 4.3% at 25-50 cm
depth.

Similar to the other coastal sites discussed above no serious negative impact is anticipated
to fish and wildlife. Acidity and other effluent, however, will reach toxic levels locally
during and after the earthworks take place.

A clear example of the effect of PASS soils is found in Kalimas Block P, were dikes
were rehabilitated in 1990 because of subsidence due to peaty underground. Today these
dike are still devoid of any vegetation regrowth. But, water-quality in most collector
drains and canals did not show lugh acid levels (pH 5-6) as expressed in a varied aquatic
plant and fish life. Prcsumably this is because the buffering effect of tidal brackish water
from the Punggur Kecil river flushing these canals daily. _

afeguards and Mitigati

Negative impacts to water quality locally caused by PASS soils can be strongly reduced
by regular flushing of the collector drains and canals during and after (up to three
months) the earth works take place. The best water to use for this is the tidal brackish
inflow which should be drained on the other side of the schemes. It is up to a hydrologist
to design a system for effective flushing.

The ongoing degradation of the coastal mangroves of Jawi I and 111, and of the riparian
vegetation along the waterways on the schemes, like the Punggur Kecil river gives doubt
about the sustainability of the proposed dike improvements. Increased consultation with
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the local population about function and maintenance of dikes, including protective
greenbelts has to improve the awareness and social control regardmg infringements.
Proper mapping and delineation of greenbelt boundaries should also assist in this.

Public Works as the main beneficiary should take more responsibility in managmo these
greenbelts, which means more manpower and capital investments. )

9.19 BETUTU (W KALIMANTAN - WESTERN SUB-PROJECT)

Also for the Betutu scheme it is proposed to increase the crest height of the perimcter
" dikes of both blocks (north and south). The work will be done over thc total length of the
12,000 m long dikes, with a volume of about 58,800 m® soil to be worked.

Wildlife habitat is restricted to the riparian vegetation along the main water .courses and
" supports smaller mammals like Small-clawed Otter, squirrels and birds. Former existing
populations of Proboscis Monkey have already disappeared. In particular this was said to
be related to the recent clearing of forest at the scheme Selat Kering (non-ISDP), south of
Betutu.

Potential Impacts

About 80% of the route of the dikes in the northern and southern blocks have soils with a
composite pyrite content (up to 120 cm depth) of 2.9 - 3.4%, which classifies these soils
a moderate PASS soils. Earthworks at this scheme will probably lead to lower
concentrations of effluent release (per volume) ‘than at Kalimas and Jawi, but the
significantly larger extent of PASS soils will result in much larger total voltimes of acid
" and toxic metals released to the surface waters.

The less developed drainage system at the scheme might hamper sufficient water flow to
flush the canals during and after the earthwork takes place. Especially the collector drains
along the dikes will build up unacceptable levels of effluent if not regularly flushed,
which will make this water unsuitable for agricultural and houschold use. The already low
production levels of rice paddy will be further decreased if effluent enter these lands via
surface water. Much less problems with water qualily are anticipated in the larger rivers
along the perimeter of the scheme, like Punggur Kecil, Sungai Nyirih, and the Sclat
Kering river.

. Safeguards and Mitigation

No possibilities exist at Betutu to use nearby soils with a lower pyrite content as
alternative dike material. Also flushing possibilities of the collector drains are restricted.
It is therefore advised that in addition to the regular flushing of surface waters at the
scheme during and after (up to at least three months) the rehabilitation of dikes, work will
be done during the rainy season, when sufficient amounts of freshwater are-available to
avoid intrusion inland. :

The same applies for the riparian forests as explained in the section on Jawi and Kalimas,
in order to improve the protection and management of the greenbelts.
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9.20 RASAUJAYA I, I & II (W KALIMANTAN - EASTERN SUB-PROJECT)

Proposed project activities at these schemes will be restricted to the upgrading of water
control structures, potable water supply and the upgrading of the road system. No new
road routes will be developed, but existing earth-roads will be paved or otherwise
improved. On the Environmental Issues map (Map 4C) can be seen that road development
will not cross any PASS soils of importance to ari environmental evaluation. Technical
problems will occur at some stretches with peat soils.

Potential Impacts

Of more importance is the present degradation of the peat swamp forests east and north of
Rasau Jaya I. Years of extraction of logs by transmigrants have degraded these forests to
such extent that present tree crown coverage is less than 30%. Plans for extra
transmigration settlements in these forests have been cancelled because of too deep peat
Jayers (up to 3 m). However, recent initiatives of local people has led to the demarcation
and opening up of extra land for agricultixre in these forests.

Forests along the Punggur Besar river towards the next scheme Sei Bulan, including the
above mentioned lands, are classified as Production Forest (see appended Land
Use/Forest Status map, Map 4B). RePPProT (1987) proposed to extend this status to
include all forest land between the Kapuas and Punggur rivers, in order to conserve forest
resources and to avoid negative impacts from development of deep peat areas.

Present developments have (and still are) led to the. total destruction of the peat swamp
forests. Deep peat soils in the Rasau Jaya schemes has forced transmigrants to search for
off-farm income due to failing agriculture (interviews with inhabitants of R.J.I}. Formerly.
agriculture on Rasau Jaya was more successful than at Rasau Jaya II, but this has
radically changed today now peaty-clay top soils are disappearing and much less fertile
silicate sands and PASS -soils come to the surface. This process will be repeated by the
farmers who open-up the forests off-site of Rasau Jaya I and eventually will force them to
leave the area.

fe ds and Mm ation

No direct mitigation is required related to impacts of proposed project activities.
However, off-side forest resources should be better managed. All schemes in West.
Kalimantan will get problems with the supply of firewood-and construction wood in the
near future. Rasau Jaya is no exception to this, in particular in relation to the high
population density of these schemes.

The ISDP project could look into possibilities to establish multipurpose tree plantations
around the margins of the schemes. Trees are best suited as a crop to the extremes"
conditions of peat land. The design of these plantings and the proposed establishment of a
perimeter pig fence should be integrated in such way that they maximize the effect of pest
management. More details about mitigation of the pig problem are given in section 7.4.1.

921 SEI RADAK (W KALIMANTAN - EASTERN SUB-PROJECT)
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Main problems hampering agricultural development at this site are the deep yearly floods,
insufficient water circulation in the primary canal and deep peat and PASS soils. The
project proposes to build a total of 16,150 m flood protection dikes, rechannelizing 9,800
m of tertiary canals, and the installation of 104 water control structurcs in tertiary canals.
The total earth work will have an estimated volume of 296,700 m® soil. Exact details
about project components and locations of potennal 1mpacts are given on the Project
Activities map (Map 4A and Map 4C respectively).

This scheme is one of the least successful schemes, with dniy 40% of the available land
under cultivation. Annual change in population amounts up to -7%/year since the first

.. settlements were. started. in 1984. Sei Radak Unit II, situated east of the primary canal

was settled in 1986. Serious soil problems have kept the transmigrants from opening any
LU2 land. This area is now completely overgrown with shrubs, like Macaranga and the
fern Steanochlea palusms Because of the large areas of overgrown unproductive land
wild pig are a serious pest problem.

The scheme is at close proximity to forest land, with a very large area of logged-over
peat swamp forest at the east, and with the margins of tidal swamp forests along the Sei
Radak to the south. It was reported however, that at least 50% of the available work
force at the site is being employed working for sawmill and logging operations.

The forests directly bordering the scheme are officially classified 2s Unclassified Land.
The Regional Physical Planning Programma for Transmigration (RePPProT, 1987)
however strongly recommended to include these valuable forest resources under
Production Forest and Protection Forest Status (tidal swamp land along the S. Radak). In
particular this latter habitat with a transition between freshwater and brackish water
swamps is expected to harbour precious populatmns of the Storm s Stork (Ciconia stormi)
which is endangered worldwide.

Potentjal Impacts

No negative environmental effects are predicted related to PASS soils with criticat
concentrations of pymc

A bigger problem is the large amount of uncleared land at both units which at Sei Radak
Unit 11 has led to serious pig problems. About 85% of these lands have peat with depths
up to 2.5 m, which is keeping the farmers from clearing (a second time) these lands for
agriculture. Clearly the project should pay’ attention to pest management to assist the
farmers. However, even with a successful programma the farmers are left with less
optimal soil conditions and lack of manpower and capital for technical investments to
make agniculture successful.

Also swamp forest adjoining the scheme on the south and east are negatively impacted by
inhabitants of the scheme, who collect logs and other forest products at unsustainable
levels. Though large forest reserves remain the fauna is surprisingly poor in species, with
most abundant Bearded Pig, Wild Pig and Sambar Deer. Hunting and habitat degradation
is accounted for this.
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cuar itigati

The management of the forest adjoining the scheme should be improved to the benefit of
the population and the forestry objectives set by the Ministry of Forestry.. Firstly, forest
land status indicated as "Unclassified’ would have to be changed into Production Forest
status to allow for more sustainable types of forest management. The inhabitants at the

scheme need more alternatives for off-farm income, in particular now forest resources
(logs) are running out of stock. Sei Radak is nearly devoid of any larger tres vegetation

around the agricultural and settlement areas (LU1), giving serious doubts about the future

wood supply. Wetland forests along the upper watershed of the Sei Radak river need to

be protected as proposed by the Regional. Physical Planning Programma for

Transmigration (RePPProT, 1987).

"~ A possible option to stabilize land-use around the scheme, to raisc income for the -
inhabitants and to improve the forestry sector including conservation is the development

of community forestry activities on-site on the deep peat lands and to establish tree

plantations as a buffer-zone along the scheme. Design and location of the proposed pig

fence could be adapted to these forestry activities.

9.22 SEI NIPAH (W KAIJMANTAN; EASTERN SUB-PRGJECT)

Sei Nipah is a scheme with serious flooding problems throughcut the year. To upgrade
this site a total of 74,550 m of dikes and 15,400 m collector drains will be build. The
project will also rechannel 33,000 m of existing canals. Total earthworks will move an
estimated 592,950 m? soil, which rznks this site as number one for West Kalimantan.

The natural peat swamp forests south-cast of the scheme have been logged twice in the
past and only wild pig, Sambar Deer, Long-tailed Macaque and Silvery Leaf-monkey do
still occur here in low numbers. The area was reported to be rich in Small-clawed Otter
which often in large groups visit the blocks along the Punggur Besar river. Pigs were not

identified as a pest problem by the farmers.

Potential _Imxag S

Clearly local soil conditions have to be evaluated for potential environmental problems
during the project. However, no chemical analysis have been made of the PASS soils
occurring on the scheme to assess the amount of pyrite (TR 4, vol. II). Instead soil data
have been used from feasibility studies done in 1975 (UGM). This report indicates the
following types of PASS soil as extremely acid: Typic Sulfihemist and Typic Sulfihemist.
These soils cover about 1000 ha (40% of the scheme). -Most problems due to the exposure
of pyrite arc anticipated for the earthwork 2long the primary canal in the northern block
(along the Punggur Bcsar) and along the dike planned along the samie main river (northern
block).

The area has a brack:sh watcr environment which to a certain level will buffer any toxic
levels of the effluent released by the PASS soils. However, study of the drainage system
show that not much possibilitics exist (by tide) to flush the scheme because only one
connection exists with the tidal Punggur Besar river.
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The physical impact of earthworks to the vegetation is low as most of the scheme is
devoid of any natural vegetation. Only some coconut and banana groves will be effected
by the proposed work. The value of the greenbelt along the Punggur Besar river will not
be lmpacted as the penmeter dike will is planned to be located at least 200 rh inland from

the river.
o itioat n

To avoid the build-up of toxic levels of effluent in the collector drains sufficient flushing
should be guaranteed. With the present design of drainage this can only be achieved by
openmg the (new) ferrocement flap gates along the secondary canals during low tide in
the rainy season, when sufficient precipitation is available. Machinery can easily be
brought in during the rainy season on pontoons via the canals.

9.23 ARUS DERAS (W KALIMANT AN, EASTERN SUB-PROJECT)

Project activities in this scheme will be restricted to raising the crest height of the existing
dike along the primary canal, provision of drinking water via a pressed water pipeline
from the Ambawang Mountains and building of flap gates in all secondary canals. This
scheme will be discussed also in relation to the forest resources south of the site and the
water catchment area in the Ambawang Mountains.

The area has been unsuccessful with a low annual production of rice due to floods and
possibly due to the effects of exposed PASS soils (50% of the area). Pigs originating
from the surrounding degraded swamp lands and adjoining forests constitute a serious pest
for crops like maize, young coconut, tuber-crops, peanuts, etc. As a result more than
14% of the families have left the scheme yearly, since the first establishment in 1983.
Many of the male population has found off-farm income in logging. In addition large
areas of swamp forests have been cleared for agriculture in the area south of the scheme
along the Arus Deras river (Sei Kiri and Sei Kanan). The cleared area stretches until the
foothills of the Ambawang Mountains where farmers from former unsuccessful
transmigrant projects (1950's) south of Pontianak have successfuily started a new village
with rice paddy cultivation.

tential Jm

Although soil maps indicate large areas of PASS, no negative impacts are anticipated
related to earthworks due to the restricted scale of this and the general Jow concentrations
of pyrite.

Of more importance are the developments off-site were large areas of new agricultural
land are being developed and :remaining peat swamp forests are stripped of any
marketable logs. These forest are rich in fauna like Proboscis Monkey (protected by law),.
Pig-tailed Macaque, Sambar Deer, Kantjil, Bearded Pig and Wild Pig. Clearing of this
forest has advanced up to the first hills of the Ambawang Mountains, which is the only
location in the ISDP project area with potable white water resources. Ironically all these
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lowland and hill-forests of the Arus Deras catchment area are classxﬁed as Conversion
Forest and Unclasmﬁed Land.

The original Detailed Design of this project plans to build two prcssed-watcr pipeline

systems from the source of the Arus Deras and Air Putih rivers to the schemes Sei Nipah,

Arus Deras, Pinang Luar, Pmang Dalam and Air Putih. Additional road are planned from
the schemes along these two rivers up to the first hills.

Records were made during fieldwork about the extraction of large trecs from the hill

forests of these mountains. These steep faced mountains consist of intrusive granitic rock

on which shallow soils.have developed. It is anticipated that any further dchadauon of

these water catchment forests will inevitable lead to drying up of the two rivers planned

to be exploited for potable water.

The project also proposcs the support to the additional settlement of 125 houscholds at thé
scheme. Present developments on and around the scheme however indicate that this very
likely would add to the negative impacts transmigrants have on the remaining forest
resources. It should first be proven that the scheme with its present population will
improve in its success of agnculture and that further clearing of forests and extraction of
logs will stop.

SE l III-. -

Uncontrolled clearing of land and logging off-ste of the scheme should be stopped
immediately, in particular around the catchment area of the Arus Deras and Air Putih
rivers in the Ambawang Mountains. Developments induced by the construction of the
road along the Arus Deras river towards source of the Arus Deras river in thc mountains
should be strictly monitored. :

In addition to the proposed flood protection measures possibilities could be evaluated to
stabilize land-use by officially allocating *new land’ to those farmers of the scheme who
still remain with unproductive land after project implementation. Ideally this new land’
should be located on already cleared sités close to the scheme (outside the flooding zone).

For the moment, no extra settlements should be allowed at the Arus Deras scheme.

A clear zoning of land-use has to be developed, detailing areas to be strictly protected,
including all forests of the Ambawang Mountains, areas for rice paddy, and areas for
sustainable types of forest exploitation. A project like ISDP should much more than-
present assist the farmers in non-agricultural types of income, like community forestry
and the establishment of tree crop plantations. The proposed opticons for stabilizing land-
use and to stop further misuse of the forests have to be preceded by including the
Ambawang Mountains under Protection Forest status by the Department of Forestry.

924 AIR PUTIH .(W KALIMANTAN, EASTERN SUB-PROJECT)

Not much projéct activities are proposed for the Air Putih scheme. Of environmental
significance is the development of a pressed-water pipeline system, with potable water to

117




Second draft; prinied ) Novambar 1992

be extracted at the source of the Air Putih river in the Ambawang Mountains. Also here a
road is planned to be built along this pipeline up to the mountains. Potable water will be
collected in a concrete tank in the mountains at 40 m altitude. The Department of Public
Works is also repairing a weir at the same location, which is planned to divert water for
irrigation of rice paddy cast of the scheme. The debit of the spring to be tapped for
drinking water has been estimated to vary between 2 and 25 I/s. No mentioning is made
to what extent the extraction of irrigation ‘water (planned welr) and potable water (ISDP)
do influence each other in water discharge. . '

All criginal forests bordering the Ambawang Mountains on the south have been cleared
for agriculture by the local people (Dayak, Chinese and Malayu). However, these
communities have much more problems with floods and pigs than the neighboring the
ISDP scheme, resulting in large areas of unproductive "wasteland’. Local people reported -
the steep decline in wildlife numbers after the establishment of the transmigration scheme.
During fieldwork records were made of logging of the forests on the Ambawang
Mountains. This operation (at least the onc we found) is organized by locals living in the
village at the foot of the mountains (outside the scheme). )

Potential Impacts

No direct environmental impacts are anticipated related to project activities. However,
road development and present off-scheme exploitation of the surrounding forests, could
lead to the degradation of the catchment of the Arus Deras river. .

Saf { and Mitigati

Developments induced by the construction of the road from the scheme to the mountains
should be monitored. In particular water supply for consumption:and irrigation should be
gu~ranteed by strict protection of the catchment of the Air Putih and Arus Deras rivers.
Upgrading of the hill ‘forests of the Ambawang mountains to Protection Forest should be
discussed by the project with the Ministry of Forestry.

The existing pest problems with pigs will be dealt with as discussed in section 7.4.1.

9.25 PINANG LUAR (W KALIMANT AN, EASTERN SUB-PROJECT)

Part of the existing detailed design has almdy been lmplcmented The present project
proposes further improvements to the water. protection system, including the impoundment -
of the southern secondary canal. Also a mew collector drain will be made along the
perimeter dike along the Punggur Besar River. Total carthworks will move about 126,000
m? soil.

The area consists of Block A (western) and block B (eastern). Block A falls short in
agricultural success compared to Block B because of deep peat occurring. Large areas of
unproductive degraded peat land occur on the margin of Block B. The scheme is bordered
on the south by a large area of degraded logged-over peat swamp forest. Pigs are a pest
problem to the farmers operating south of the primary canal. A large area planted with
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hybrid coconut palms was destroyed by wild pigs, even with the wooden fence built

around the site. Some people hunt pigs regularly and sell these on Pontianak markets.

Due to constant crop failure the original transmigrants of Block A left their Jand and have
been replaced later by local (spontaneous) settlers. It was reported that large numbers of

" young people did work outside the scheme in jobs such as on sawmills, logging and even

find did so in Malaysia.
_Extra scitlements (150 hLouscholds) are planned to be’ supported by this project.

Potential Impacts
No direct negative impacts will develop from the proposed project activities. PA_SS soils

do only occur at a restricted scale, and pyrite concentrations are low. The pig problem is

serious and should be tackled immediately. The proposed design of this component is
further discussed under section 7.4.1. '

Off-site impacts related to remaining forest resources are similar to those dxscussed for
the other sites.

"The extra settlements are planned for Block A, lands which are now only marginally
suitable for permanent cultivation, like treecrops. With the present environmental situation
it seems wise to wait with these scttlement until-it _has been fully proven that -available
lands are suitable for rice cultivation, and moreover that land is still available for this.

fepu and Mitigatj

Forest resources south of the scheme are classified as Conversion Forest (close to
Ambawang Mountain) and as Unclassified. This however does not mean that these
resources would be allowed to be misused for any purpose. In particular Conversion
- Forests, if converted to other types of land-use, should remain productive in the sense of
economies. It is generally known that the most optimal type of land-use on peat lands is
to keep a forest vegetation. This could be natural types of forest or plantations of
treecrops. Marginal suitable land with moderate to decp peat are -found at the margin of
this scheme, which could be developed into more productive types of land-use. Also
inhabitants need to diversify crop production to sustain their income in times of excessive
drought, floods, plant diseases or other natural impacts. The present conditions prove this
point. This is why possibilities should be evaluated by the local government, supponed by
the ISDP project to develop forestry activities on and along this scheme.

9.26 PINANG DALAM (W KALIMANTAN, EASTERN SUB—PROJECT)
This scheme has some flood problems in Block A and B for which the project proposes to
build a total of 3700 m impoundments along the primary and secondary canals (for exact

position see Map 4A, Project Activities). This includes the upgrading. of the canal system
up to a total of 48,740 m® earthworks.

Only about 42 % of the scheme is presently under cultivation with large areas under
unproductive fem or shrub peat land. See Map 4B (Land Use/Forest Status) for more
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details. In particular Block A and the abandoned Iand north of this block are 100%
covered with this type of vegetation. Main reasons for this are the deep peats, yearly bush
fires and the pig pest problems. As a result a population decline at an average of 8% a
- year has occurred since the establishment of the first transmigration settlements. Very
progressed plans exist (which will continue independent of the ISDP project) to settle 120
extra houscholds on thesec problem lands. Ironically the design places settlements at the
alluvial soils closes to the river and allocates agricullure for the deep peat lands along the
* primary canal.

Bszlsmial_l_mnaﬁs '

Earthwork will hit PASS soils of the Sulfic Fluvaguents type, which widely occurs along
the riverside of Block B. Although composite levels (first 120 cm soil profile) give only
2.2% pyrite, concentrations are found up to 7% for soil horizons deeper than 50 cm. .
Given the restricted scale of operations no impact of significance is expected.

Vegetation- along the Xubu river is well developed and relatively less disturbed then
elsewhere with some populations of Proboscis Monkey (protected) and Silvered Leaf-
monkey, using this vegetation as feeding and resting habitat. Building of the dike along
the river and the extra planned settlements might lead to a further decrease in suitable
habitat for these monkcy populations. Consxdcrmg the overall degradation of riparian
forest along the major rivers at the ISDP project area, every additional impact by the
project should be avoided to support wildlife and to protect against erosion.

Problems observed with the management of the remaining forest resources west of the

scheme are similar to those discussed for Pinang Luar, Air Putih, Sei Nipah and Arus
Deras.

Safeguard and Mitigation

The planned flood protection dike along the Kubu river should be located at least 100 m
inland from the river. This is in accordance with the Presidential Degree No. 32/1990,
Article 16, concerning the establishment of a protective greenbelt along all rivers in
Indonesia. -

The existing pig problem and proposed establishment of a fence will is discussed in
section 7.4.1.

" Inhabitants of this scheme have and certainly still do benefitted from the extraction of
forest producrs off-sitc. However, times have come that these are running short because
of serious misuse of the forests. The issue raised related to the management of the forest
resources off-site should be handled similar to the above discussed schemes situated along
the Ambawang Mountairs.

9.27 .- JANGKANG I (W KALIMANTAN, EASTERN SUB-PROJECT)
Planned earthworks in this scheme are restricted to the recanalization of 4650 m of

primary and tertiary canals to improve the water circulation. The scheme is only for 51%
cultivated, has more than 700 ha of deep peat and 668 ha of PASS soils. The large extent
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of shrub peat land and the adjoining peat swamp forests (degraded) to the east of the site
support a large population of pigs who regularly raid the farmland for food.

This year (1992) 100 and 200 new u-ansmigrant families have been settled in Jangkang III
and Jangkang ‘Il respenuvcly. Which is considerably more than the planned 50 families
under ISDP. .

. Potential Impact

Earthworks at the canals will hardly have any environmental xmpacts other than the
physical destruction of border vegetation. This however is acccptab]c in th:s disturbed
agricultural environment.

Of more concern are the extra settlements which will add to the pressure on the remammo
forest resources. Reports were received from the scheme that people extract logs from
these forests, which are classified as Unclassified Land. However, nothing can be said
about the scale of these exploitations.

Safesuards and Mitigation

No particular safeguards are needed for project implementation. The forestry sector
however should be studied 1o idcntify present and future needs for construction and
firewood on the scheme. Given the increase in peat depth going east of the scheme, best
land-use options for the riear future are those with a permanent tree cover.. The ISDP
project should discuss this matter with the local authorities for follow-up.

The activities related to the pig problem are detailed in section 7.4.1.

'9.28 OLAK-OLAK KUBU (W KALIMANTAN, EASTERN SUB-PROJECT)

Main environmental aspects to consider for this scheme is the construction of. 6950 m of
flood protection dikes and 3500 m-recanalization of terfiary canals to improve the
draining of these lands. This involves a total of 147,300 m® soil work.

Although contradictionary to the information :extracted from the Technical Reports the

scheme appeared to be quite successful in agriculture. But pig and rats were reported to -

impact crop production. Today more than 75%, of the area is under cultivation, even with
the identified 764 ha of pyritic soils and deep peat in the north-east of this scheme.

Forest resources north of the scheme are restricted to.a small degraded zone dlmctly
bordered to the north by the Jangkang II and I1I schemes..

A bridge and a connecting road have been built by the Mmistry of Transmigration at the
castern border, connecting this scheme with the Terentang II and IIl schemes (non-ISDP,
east of the scheme). It was reported that additional settlements (250 households) would be

located along this new road. Study of the soil map as well-as field visits reveal the -

occurtence of peat soils up to 1.50 m depth at these same lands.

Potential Impacts
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Although the soil studies of the Technical reports do not provide analytical data on pyrite
content of the PASS soils occurring, several sections of the earthworks are planned in
PASS soils identified as extremely acid. These include Typic Sulfihemist soils. As a result
toxic effluent will be released during and after the building of dikes in the eastern section
of the scheme. However, aquatic environments like the Terentang River (Arowana fish !)
are not expected to be impacted by these earthworks because of the existing rate of
‘disturbance and small scale of earthworks planned.

" Safeguards and Mitigation
~No mitigation is needed.

9.29 DESA KUBU (W KALIMANTAN, EASTERN SUB-PROJECT)

Main problem of this scheme is the salt water intrusion in the northern section (witﬁ a _:

. perimeter dike) because of repeated dike breach at three locations.

The project proposes to repair this dike and to rechannel 2500 m of existing tertiary
‘canals and to make a collector drain along the eastern perimeter dike. This will involve a
total of 185,100 m* earthworks. The project also proposes to support the extra sett]ement
of 75 families.

After the establishment of the original drainage system by Public Works (before 1983) it
appeared that at least 1/3 of the area drained could not be successfully reclaimed from the
mangroves, which today have been regenerating to a healthy forest, intersected by the
former amals.

“The existing perimeter dike off the three locations of dike breach is located on swampy
land in the middle of mangrove vegetation. This area is daily inundated by the tidal
movement of the nearby sea, which apparently is of sufficient force to repeatedly destroy
the dike. It was also found that the planned perimeter collector drain has already been
implemented and appeared to be a broad and deep canal closely Jocated to the dike. This
design might also add to undermining the structure of the flood protection dike.

Of particular interest in this scheme are the mangroves which border the site on the south
and the remaining peat swamp forests (logged-over) north-east of the settiements. The
scheme ‘itself was measured to be cultivated for a maximum of 50%, with agriculture
hampered by saline intrusion and the occurrence of PASS soils south of the Sungai Terus
river. ’ T

The mangrove and Nipah swamps along the Sei Radek Runtung river are part of the
largest remaining tidal swamp forest of West Kalimantan. These forests large 108,000 ha
(Selat Pandang Tikar) are of high importance to typical wildlife of Kalimantan swamps
like Proboscis Monkey and Storm’s Stork (both protected by law), and as nursery and
breeding side for fish and prawn species, including many of commercial value. These
forest have been proposed to be included under Protection Forest status by the Regional
Physical Planning Programma for Transmigration (RePPProT), 1989). For more details
see the appended Land Use/Forest Status map (Map 4B) and section 5.2.1.
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No high pyritic PASS soils will be crossed during earthworks. However, serious doubt is
expressed concerning the sustainability of dike repairs. The location of some parts of the
dike and the tidal action have proven in the past to repeatedly undermine the dike due to
abrasion. Also part of the scheme within the perimeter dike has a healthy mangrove
vegetation which better would be protected to support local fisheries. Further technical
studics should dctcrnriinc if the dike could be relocated more inland on less swampy land.

Many local settlements are found along the Kubu and Teremang rivers and including the
swamp development settlements appear to be rapidly expanding in area (see the appcndcd
Land ‘Use/Forest Status map, Map 4B). Nearly all greenbelts along these rivers are .
degraded, including those in the estuary of the Kubu river. Mangrove forest in the
estuarine swamps of Selat Padang.Tikar were found to have been logged at large scale,
even with large parts already included under Protection Forest status. Given the high
importance of these swamps for captive fisheries steps should be taken by the local
government to protect these forests from further spontaneous developments.

Saf { and Mitigati

To avoid continued breach of the perimeter dike, resulting in serious saline intrusion of
agricultural land, possibilities- should be studied to rclomtc the southern section of the
dike more inland.

Responsibility should be taken by the ISDP project in developmg management of the
forest resources off-site, as a large area of mangroves is located in or close to the
scheme. A project aimed at poverty alleviation of swamp development sites should look
into the benefits and possibilities for protecnon or sustainable exploitation of natural
swamp Jands like mangroves.

9.30 SEI BULAN (W KALIMANTAN - EASTERN SUB-PROJECT)

The development of this area is seriously hampered by the seasonal flooding from the
Punggur Besar river and the Sei Bulan river and its upstream catchment area. Water also
enters the fields along the primary canals in Block A and B. In addition wild pig raids
along the forested boundaries are a big problem. About half of Blocks A and B, and the
whole of Block C have not been cleared from the peat swamp forest, .and vegetation is
contiguous with the forests extending north up to the Kapuas river (+ 15 km away). Very
deep peat (up to 7 m) is found at Block C and the uncleared part of Block B.

The scheme is characterized by the high number of p=ople which are forced to find a
living in off-farm work, in particular logging. '

The project proposes to build 20.2 km of dike along the primary canals and as perimeter
dike starting in Block C, along the Punggur Besar, along the Sei Bulan river and up to the
end of the eastem canal no 12 in Block A. Estimated volumes of earthwork give a total
of 155,400 m3. It is not clear from the Technical Reports if the tertiaries no 11 (west)
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and no 12 (east) will be rehabilitated 1o function as collector drain along the perimeter
dike.

Most larger logs have been extracled from the forests north of the scheme and new
agricultural land is being opened along the Sei Bulan river north of Block A. Forest
degradation in the catchment of the Sei Bulan river has decreased the buffer function of
these peat swamps, resulting in higher peak flows and flooding dowristream.

Though degraded, these forest are still worth to be protected from further exploitation,
also in relation to the wildlife occurring. Four species of monkey live here, including
Prohoscis Monkey (protected by Indonesian law), Long-tailed Mamquc Pig-tailed
Macaque and Silvered Leaf-monkey. ;

Potential Impacts

All earthwork will take place on the scheme itself without touching any peat swamp
forests. Composite pyrite levels classify the soils as low risk PASS soils. However,
locally along the planned dikes, Typic Sulfohemist PASS soils occur with 5.3% pyrite at
the top soil layer. In particular the impounding of the primary canal and along the
Punggur Besar river, both in Block B will expose these PASS soils to oxidation. The
overall environmental impact to agriculture and the water quallty of the canals is
estimated to be low.

‘Of higher importance is the negative impact of logging on the surrounding forest reserves.
With present rates of degradation no productive forest will remain as required by its
official status (Production Forest).

Agricultural land development along the Sei Bulan river degrades the existing green belt
along its borders, which will increase the danger that the planned dike will be eroded
away in the near future.

If floods can be contained after the proposed hydrological improvements, agriculture will
be more succesfull, which on its turn might attract more people from abroad or the return
of former transmigrants. Extra settlement if ever planned should however never be
situated on the uncleared parts of the scheme because of the very deep peat layers, which
will Jead to crop failure after a few years.

The only safeguards deemed necessary are to avoid build-up of toxic levels of acid and
other effluent from the expossd PASS soils, in the teriiary canals. This can be best
guaranteed during the rainy season when flushing is aided by excessive amounts of .
precipitation.

At a more regional level are the need to protect the existing green belts along the Punggur
Besar and Sei Bulan rivers. Presently no programs exist for the soind management of
forest resources, to safeguard future needs for forest products and environmental stability.
Possibilities should be evaluated by the project to stimulate the development of forestry
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tants of the schemes on the uncleared lands on block A, B and C.
i i i d-use around the scheme,

bl » l'.'
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10.0 IMPACT ASSESSMENT SUMMARY TABLE

This section presents a summary table of the overall impacts of the project on various
aspects of the environment. Each major element-of the environment is treated seperately,
with the positive and negative aspects of the project components summarised, along with
management and monitoring options, and the likely ovcrall c_ffocts after implcmcntation.

In this manner, the relative importance of the pro_;ect components on the environmental
components can be identified. Further information on the management and monitoring
options proposed is comamed in the Management and Momtonng report.

The followmg table is divided into two secuonS' summansmo impacts on the socno-
economic cnvxronmcnt and on the natural environment.
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nvironmental Component Sau;;:;m}_atn——m
Alfected. on Environmental

Negative knpacts of Management Options Monitoring Oplions Likely Effecls after
Project on Environmental implementation
Companant Component
On-scheme agricullural New and upgraded dikes,  [Reduced wel season fooding[Exposure of PASS soils Identify areas of significant  [Mondlating of soll acidity Reduced flooding of fields
production canals and water control of flelds creales risk of acld suiphale {PASS sofls in relation to improves chances of
slructures : _ [contamination of flelds construction Monltor flood levels and successful wel season
improved dry season . hydeological change cfopping
Irrigation Substantlal eathworks on  |Woven bamboo fences kald
agricuRural fands required  Jon dikes to contain pyri Proper mainlenance of dkes Jimproved dry season
* |improved waler circufation | : solls T & canals - * |inigation enables additional
reduces ackiity problems Local disturbance during , cropping
: construction Uiming of affected dikes, Compensation (o 2dversely
Improved control of sak . alfected farmers Better controt of sakt intrusion
intrusion Léss of land Ensure {ree movement of " Jand water circutation
waler via colleclor dralns, . .
: ) Ackdty problesrs reduced
. [over time,
New or upgraded transport  |impraved lransport within Easler access for unwanied [Identify areas of significant  JRegular maintenance of Improved capabiity Lo market
and navigalion components Ischemes of unauthorised viskors PASS soils in relation fo lransport syslems agricultural prachucls
construction
i Improved transport between JLoss of soma agriculural
schemes and markels lands Compensalion for land
disruptions
Possiblity of attracting new  [Risk of PASS 208 axposure
seitiers -
' Local disturbances and
disruptions during
consiruction
Strangthening of agricuursl [Improved educalion, -  [None * |None required Ensure project nents aduction
support services Including:  Jorganisation, technology and * meet mp'lqm::mpo l i:'n:;:a;‘n i:‘:oved education
support for agricullwre I echnology
Agricutural exdension; |production. equremants andt
Improved water use
management;
Tertlary Demonstration Uniis; -
Land development; training &
workshops;

resssich and extension,
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nviranmental Component Source of impact [Famm Impacts ol.l'ao[oclﬂ ﬁugallvo Impacts ;:l . Management Oplions Monitoting Options ‘ Likely Effects after
Affected. on Environmental | Project on Enviconmental mplemantation
Component Component
- (On-scheme agricullural Slrangthening of agricutural |Reduction of pig problem on |Difficuly of maintenance Maintenance of fence Reduction in pig numbers on
produciion, contnued support: schemes - schemes Increases cropping
Ukellhood of thelt or damage success
Perimeter pig fence Clasr delinisation of schama ’ :
| Jboundaries
Strengthening of agricultural [Reduction of ral pest problem|Potentlal deaths of farm Ensure comrect dosages of . |Monforing of peslicide use  |improved crop production
support: on schemes animals ihrough ingestion of [polsons administered
polson Monltoring of success of
Rat control Reguiation of supply of - - - lprogram e
poisons on schemes
Education program '
Strengthening of agricultural [Increased crop yelds Noce
suppori:
Improved seed production . . - .
Estate crop develupment Betler utitisation of currently |Dilficulties in adjusting to erldenllﬂcallon of land suilabllty
unused lands melhods and technologles
Ensure appropropriale estale
Diversification of agriculture crops are planted
On-scheme pubiic heath Instaliation of Individual Improved quﬁy and None Ensure effeclive Installation [MonMorlag of public hea'th  |Improvad health in
clsterns for driniing water  lavallability of drinking water and malnlenance of systems
. supply
On-scheme soclal selting  [Suppont for agre-indusires, |impraved opportunitiesfor | None improved social setting
pliot eredit scheme and soclallfinancing of projects
development components
Improved education and
development of women's role,
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Avironmantal Comp SstreasT impact Potliive Impacis of Froject]  Negalive Impacis of Managemant Oplions Monitaling Oplions Ulkaly Effects allar
Alected. * on Envirormental Project on Environmantal implemantation
Component Component
New and upgraded dikes and | Reduction of flooding in some|increased flooding of tdentification of PASS soils  |Reguiar asséssment of Retention of social harmorny
canals areas nelghbouring flelds in some (locations Hlmpu(s on peighbouring fand
stess users
Identification of local :
Risk of erop damage in Nooding/irigation preblems
adjacent fileds through
consiruction activilies, Compensation of affecled
especially exposure of PASS [communiiies
solls '
Reduced water avialadle for
dry season imigation
Perceplion of transmigrants
|receiving prefetentlal
treatment
Clearing of peripheral blocks [None Cenflicts with logging Identification of land slalus  [Co-ordinated mansgement of |Retention of social harmony
cancessions cver ownership nelghbouring lands .
. of valuable limbers
Perimeler pig fence Clear delinealion of schame |Mavemenl of pigs onto None None
boundarias adjacent properiles
New of upgraded lransport  [improved reglonal transport  [None Maintenance of lransport Nene Better Integration of schemes
snd navigation comporients  {syslems systems In wider community
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- nviranmanta Source of inpact
Componaent

ekt b irane

O YIrSTYrItS I - _—
Positive impacts of Project on | Negalive impacts of Project on Management Options Monitoring Oplions Likely Effects alter
Envitonmental Componeht Environmantal Componant implementation
Terreslrial Fsuna Wildlife exploitalion Reduced opporluntly for exploftation | Success of schemes may leadlo  [Active prometion of safer pest  [Regular fauna surveys. Improved basefine data on
thtough more afficlent pest (plg)  |increased popufation and passible  [control atematives, local fauna provides befter
control greater Rkelihood of exploltation MonRoring transmigrant capabiity lo monitor
. - . Environmental education wildiife collecting activilies, [problems,
Increased farm productivty reduces program,
incentives for exploltation of wiidtife
Accidental dealh of rare  [Reduced Incldence of caplures Unilkaly to complelely solve —[Aciive promalion of safer pest [Monoring of captre of rare [Reducad capture of fare
{species {hwough more efficlent pest control  [problem, control atemalives, specles. . [species.
Environmental education : Greater awareness through
program, education.
Removal of on-scheme  [None Animals killed during clearing of Care taken during fand clearing [MonRoring of adjacent lands, [Wikiife retreals to adacent
wildfite habitals due to Lhnd operalions. forest,
[fand clearing . Co-operaton with
Reduction in avallable habiat Proper managemaent of adjacent Jnolghbouﬁng landholders.  [WSditfe remaing secixre in
forest. adjacent lorests.
Reduction In blodiversity on . . .
schemes T 7 7 77 |Retenlion of "green bels®,
Relention of larget rees for brd
habHtal,
[Perimeter pig fence Reduced opportunity for other Fragmantation of wildiife hablats. {Use of pig fence only on small  |None required. Wildife less Rkely to visd
wildlife to enter schemes schemes schemes
Wildlile trapped within schemes.
Shing of fence around cropped Some species trapped
areas rather than around within schemes uniikely lo
uncleared land survive
Petimeter dikes and None Fragmeniation of wiidlife habftals | Siting of new dikes and canals Wikdirfe retreals fo less
canals sround cropped areas rather disturbed adjacent foresl.
Access routes o off-sie foresls than uncleared forest
Dralnage of swamps reduces
habitat quality
Construclion of dikes and[Nohe Reduction, (ragmentation and Minimal disturbance to natural  [None required. Reduced wildife
canals wilhin schemes. degradation of habitals. vegelation during conslruclion wihin schemes,
|phasa.
Use of pesticides None Poisoning of non larget specles Feleclion and use of appropriate
{hrough ditect ingestion, or threugh |pesticides
leeding on poisoned animals .
Education In use of pesticides
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b Wﬁpﬁﬁ%ﬁx! on | Negallve inpacla of Projeci on TManagement Options WMonfioring Options Likely Effacts aftar
Component Environmental Component Environmental Component Implementation
Adjacent forests Olf-sie mber harvesting [Improved agricultural success may |Unlikely lo completely stop Identification of imber needs  [Regular checks on wood Reduciion in ulilisation of
reduce need for forest products,  [harvesting of imber products off  {within schemes. usage In community, off-sie foresls.
shte.
Passible setting up of woodiols [MonRoring of productivity of |improved supply of timber I
Success of schemes may open arealon abondoned o disused lands {woodiols of on schema fores§management of woodiols,
ror more explotation. 1o meel needs on-ske. plols. elc. successidl.
Perimeter dikes and None Expasure of PASS solls may cause |Sking of new dikes and canals Forest remains, bl h 2
canals . vegelation death. around cropped areas rather more degraded condition.
|than uncleared forest.
Loss of vegetation during .
consiruction, -
. Opening of lotest to weeds
Draining of forest creates water
strass for plants,
On-sie forasts and falow |Removal of on-scheme  |Removal of weed species, Removal of natural vegetalion, Supervision during clearing. Ensure cleared land is On slte foresls removed.
land, habltats due to clearing cropped.
for agricullure, Unless land Is cropped, weed :
wpecies will lnvade, Regular maintenence of
uncropped fand. .
Consfruction of dikes and|None B Reduction or degradation of on-sie |Minimal dislurbance {o natural  [Reguiar maintenance of Reduced on-scheme
canals wihin schemes. vegelation, vegelation during construction [canals. forests.
’ ' ‘ : ’ : ."|phase. - .. - -
Drakning of swamps causes
vegelation stress, PASS sol areas well drained.
' g Exposure of PASS soils leads to
vegetation death,
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nvironmental Source of impact Poshive impacis of Project on ﬁeqallvc Impacts of Project on Management Options Monltoring Optlions Likely Effects afler
Component Environmental Companent Environmental Component Implementation
On-scheme squatic Use of hesblcides and  [Clearance of weeds from canals.  [Poliution of waters. . |Strict regutation of use of Waler quaty monitoring  [Malnlenance of good waler
environment pesticides, chemicals. program, quality trough reduction in
ues of polsons and Srough
Education In use of chemicals, raguiar monkoring.
i * {Use of mechanical means of __
aquatle weed removal.
. Impeoved pest control means
ilower usage of poisons, '
Construction of new or  |improved waler circulation. Destruction of exisling aquatic Identify arsas where PASS soil  [Waler quaXy morutoring M problems fkely lo be
ﬂupgnded dikes and [habRats in some areas. Umay be a problem, {program. short term, -
canals within schemas,  (Additional aquatk: habltats svailable. -
High acidity In canals if PASS soll  |Censlruction of collector drains Colonisation of new canals
exposed.. <+ ... .JinPASS scollareas. : - by squaBe ptants and
arimaia, .
TurbldRy Increase. Ensure free movermient of water
in PASS areas.
Aquatic fauna accidentally kited
{during excavations.
Construclion and None, Restriction of water movement Closure of gales regulatedto  [Reguiar mondoring of water |Establshment of balanced
oparation of water gates, crestes stagnant conditions. ensure good water flow, qually, weed growth and aqualic ecology in carals,
aquatic fauna diversity In
Restricted movements of squalie canals.
animals,
Possible bulld up of ackiity.
Ideal condRions for weed growth,
Rechannelisation of on- |improved siream flow, Tﬂnponry destruction or change lo | Supervision during Regular monitoring of waler JRecolonisation of aqualic
schame rivers and Whablm. rechannelisation projecis to Qualty, weed growth and environments.
removal of deadlocks. . nsure safety of irgesquatic  Jaqualic fauna diversity In
Increased turbidiy and possible animals (eg Crocodites, turtles). lcanals,
eroson,
. [Netting of areas known lo
Aquatic fauna accidenlally kifed  |contain targe aquatic fauns
during excavatlons. before excavation wacks
proceed.
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nvironmenta Sau:cc o lmp:::lm acis of Project on Negative impacts of Projecion Managemant Oplona Monitaring Optlans \
Component Environmental Component Environmental Component —‘ : ‘
Ofl-site and peripheral Construction of dikes  {None Removal of bankside vegetation.  [identificalion of areas of PASS. {MonRor erosion problems | Temporary distrbances lo
siream aquatio adjacent (o Hiver banks. and success of revegetation. |aquatic envikonment.
anvironments r Increased siMation of rivers. Disturbance ta river banks kept
|te minimum.
Possible increase in scidity due to
exposure of PASS. . Eroslon cintrol where necessary.
v . |Oisturbance lo stream bed. " |Revegetation of banks,
" {Changés In iiverine habital,
Rechannefisation of None. Disturbanca (o slieam beds. Disturbances kepl {o minilmum. [None Temporary changes lo
ves. ) |squatic habiats.
. . D e Disturbance to bankside .
environment.
Change in river Now. }k .
Use of herbicides and  [None Pollution of local river sysiems. Strict regulation of uss of Menioring of water qualdy. | Poliution fevels in rivers not
pesiicides, i B T : : “Jchemicals. : - oxpecled lo Increase,
' Education In use of chemicals.
Use of mechanical means of
aquatic weed removal.
! Improved pest conlrol means
lower ysage of polsons.
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| Appendix 1: Basic Information Jambi Schemcs

SCHEMES _

DESCRIPTICN : -

Surface (In ha), lotal 6,500 | 4,030 1,950 6,440 4140| 9,110 2,76Q 4,500 2,000 1,040 43,370
Rice land (monoculture) [(ha) 1,275 1,300 0 2,950 4,145 620 ? 10,290
Rice + 12.5 % Coconut  |(ha) 1,435 | 495] 1,030 2,750 2,345 1,796 ? .9,851
Rice + 40% Coconut (ha) 0 90 450 2,065 3,523 877 ? 7,005
“Tolal mixed Rice + 12.5-40% Coconut (ha) 1.435| 585 1,480 4815 5,868 2,673 ? 16,856

Coconut (+ Frult) (ha) 0 0 0 400 0 7 400
Tolal cropped land {ha) 2,710 1,885 1,480 8,165 10,013 3,293 ? 27,546

Total cropped land (%) 42%| 47%] 76% 77% 84% 51% ? 64%

Farm households (housaholds) 1270 927| 750 3,482 5,217 1.830 ? 13,577
Mean area cropped (ha/mh) 2131 203]| 197 2.34 2.01 1.71 ? 24

Rice Intensity (Rice + <12.5% coconut on 65%| 91%| S4% §5% 13% $9% ? ?
sullbale soils) .
Cropping Inlensity (%) 13%| 33%| 74% 95% 90% 69% ? ?

Less developed land (ha) 806 | 1,000 175 250 1,100 ? 3,331
Cropped+Less developed (ha) 3,516 | 2,885 | 1,655 8,415 10,013 4,393 ? 30,877
Cropped+Less developed (%) 54%| 72%| 85% 80% 84% 68% ? 71%

Fish ponds, existing [total area per scheme (ha) 0.10| 0.10| 165 0.25 3591 1.50 2.00 3.10 1.88 0.20 14.37
Fish farmers (malin & side) (househo'ds) 10 10 5 10 70 100 12§ 250 50 15 665
_ F;Sh poncs/household (hamh))  0.01] 0.00] 0.33]  0.03 00| 002 002 o001 o004 o001 0.02

Appendix 1, Page |
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Second dnn' pnnled otz
Appendix 1: Baslc Information Jambi Schemes | __ SCHEMES '
: ) AUSITAN C, RANCAVL SImp "‘-"Dondilih'ED gdang ISDP-JAMBI
i tasaut. Put A
CONSTRAINTSIPROBI EMS -
Inundation (in ha) “Imaximum (last 10 years) §372 | 20121 ? 6,204 | Nolsignificart [Hatsgrscan] 2,300 . 7,380 2,513 26,681
Inundation (in ha) annually 3,887 1,180 * 2,852 | Notsignificant 399 2,300 6,140 - 2,048 18,804
inundatlon (in ha) wet season (spring tide) 0 ol ? 1,178 2,543 3270 2,068 2,612 244 11,911
inundation (In ha) dry season (spring fide) a o) 7 51 614 125 125 230 0 1,145
Inundation (in % of total) Imaximum (last 10 years) 83%] 72%} 7 96% ? ? 83% 114% 130% 62%
inundatlon (In % of total) |annually 680%|. 29%| 7 44% ? 4% . 83% 94% ? 43%
Inundation (In % of total) (wet season (spring lide) 0%!.. 0%} * 18% 81% 36% 75% 40% 13% 27%
Inundation (in % of tolal) |dry season (spring lide) 0% 0%{ 7 1% 15% 1% 5% 4% 0% as,
Solls, mineral (in ha) pyrile soils/PASS a8 75 87 178 210 ] 0 100 | 0 1,940 12,676
Solls, mineral + shallow |(sullable for rice +<12.5% |- - 4,167 1,963 | 1,807 10,316 8,934 4,122 ? 31,409
peal . coconut ) '
Solls, peals (In ha) shallow (<100cm) 2,426 0]1336] 4,858 1,192 7,088 1,050 2,084 1,446 865 22,355
Solls, peals (In ha) medium (100-200cm) 1.525 0 0 0 37 0 : : 400 2,662
Solls, peals (In ha) deep (>200cm) " 1,620] 145 0 28 0 0 0 1,434 o 675 3,902
Solls, ali peats total 4,056 | 1670 1, 336 4,886 1,192 ] 7,825 1,050 3,518 1,448 1,940 28,919
* JAqua-cufture potential, tidal ponds (ha) -0 0 15 -0 200 - 35 10} - - 22{- 0 8 110
Aqua-cullure polential, non-tidal ponds (ha) 25 20 0 15 0 0 0 0 0 10 70
Aqua-culture potential, rica-field demo plots (ha) 0 ) 20 .0 100 160 50 60 0 5 395
Aqua-cuiture potential, canals/ditches (ha) 0 0 0 25 25 2.5 25 0 0 0 10
Agua-culture potential, cages (ha) 0 0 0 2 2 2 2 0 0 0 8
Pigs major major nol . not main major -
Rals _ ) -
Other pests " [weeds birds olters .
Disease(s) None specifically mentioned, or solutions planned . .
Forest nearby/adjacent Yes | Yes | No | No [ N [ No [ No | Ves [ Yes _l Yes "
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Appendix 12 Basie Information Jambi Schemes SCHEMES -
f9iran: R FESImpal D) ‘danq ISDP-JAMBI
B TSl
PROJECT ACTWI‘I‘IESIA‘SPECTS
Dikes (in km), new 5.8 of 7 0 of 148 228 403 19.7 103.0
Dikes (in km), rehabilitation :] o 72 0 0 0} 0] - 0 0 0 6.0
-|New canal(s) (in km), navigation 0 o] 7. 0 15.8 0 0 0 0 o] 15.8
. [New canali(s) (in km), primary 0 ol ? 0 0 0 0 117 0 117
New canal(s) (In km), secondary 0 o] 7 8 8.8 0 0 2 0 188
New canal(s) (in km), tertiary 0 ol 7 10 3 0 0}, 0 0 0 13.0
Rechannelization (in km), [river(s) 2] - 8| 7 0| of .o o~ . o 0 0 10.0
Rechanr alizatlon (in km), [navigation canals 6] 3.5 7 5 0 0 0 0 0 0 145
Rechannelization (in km), [primary canals 5.8 of 7 0 0 0 0 386 7.8 52.2
Rechannelization (In km), [secondary canals 10 of 7 0 0 0 0 A51.7 38.05 199.8
Rachannelization (In km), [terllary canals 0 o] 7 0 0 0 0 o} 0 0 0.0
Earth work (new & rehab), [gikes (1,000 m3) 322] 0.0 7 0.0 0.0] 171.8 191.7 260.5 1684 824.5
Earth work (new & rehab), |rver (1,000 m3) 40.0} 586.5 7 50.0 0.0 0.0 0.0 0.0 0.0 676.5
Earth work (new & rehab), |primary canal (1,000 m3) 125.0 00| 7 0.0 450.0 0.0 0.0 752.1 121.2 1,448.3
Earth work (new & rehab), |secondary canal (1,000 m3) 1620] . 0.0 ? 16.0 8.8 0.0 0.0 596.5 57.1 840.3
Earth work (ne\y_ & rehab), {tertiary canal (1,000 m3) 00} ..00{ 0. 24.0 420 0.0 0.0 0.0 0.0 66.0
Total earth work (new & rehab; 1,000 m3) 359.2| 586.5 0.0 80.0 5008 1718 191.7 1609.1 34 3,855.7
Water control works, stop-log 127 of ? 118 4 26 10 161 0 . 448
Water conirol works, sluice gate - - 0 0 ? 1 9 17 26 0 0 0 53
Water control works, flap gate 1 o ? 9 10 3 0 4 2 0 29
Water conlrol works, stulce/ilap gate 3 0] ? 0 0 4 5 3 4 3 22
Water conirol works, permanent.earth ¢lasures . 0. .0 7 4 3 3| 1 ol - 0 0 11
Waler conlrol works, pumps 0 o 7 0 11 0 0 0 0 0 11
Waler conlrol works, off-take slructures . . ... 0 0 0 0 44 0 0 0 0 0 44
Roads new/upgrading (lo tarmac) 0" 0" 0] . 0 0 0 0 15.1 6 211
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Appendix 1: Basic Information Jambi Schemes
Simpang: \g 'D‘éﬁdanﬁ ISDP-JAMBI
$iPanddniif il cott b TR

Bridges 0 0 , 0 0 0 0 0

Jetlles new/reconstruclrepair 1 0 o 1 1 0 ‘0 3

Pig fence ' (km) C 41 22 25 17 35 0 246
- {Pig fence (m/ha) 6.3 5.3 2.7 6.2 7.8 0.0 0.0 60

Orinking water, cistern units 1,270 611 4,470 47 1,942 267 11,359

Agro-chemlcals, urea, HYV's only (kg/ha) 40 increasing to 100

Agro-chemicals, TSP, HYV's only (kg/ha) : 20

Agro-chemicals, KCL | [ | [ ] . L | |

Agro-chemicals, insecticlde (I/ha) 0.8 increasing to 2.0

Agro-chemlcals, rodenticide (kg/ha) 0 increasing to 2.5 and down {0 0.5

Agro-chemicals, herbicide (kg/ha) 0 increasing 10 2.5

Aqua-culilure, hatchery centre 0 0 0 0 0 1l 0 0 0 0 1

Aqua-culture, demonstr.  |tidal ponds ? ? ? ? ? ? ? ? ? 7 7

Aqua-cullure, demonsir. |non-tidal ponds ? ? ? ? ? ? ? ? ? 7 3

Aqua-culture, demonstr, |[rice-field culture 7 ? ? ? ? ? ? ? ? ? 2

Aqua-culture, demonstr, |ditch cullure ? ? ? ? ? 4 ? ? ? ? 4

Aqua-culture, demonstr. |cage cullure ? 7 ? ? ? ? ? 7 7 ? 4

Socio-sconomic Multi-Purpose Center ? ? ? ? ? ? ? ? ? ? 3

Soclo-economic . +

Research, field stations ) : ? ? ? ? ? ? ? ? ?

Research, Technical Demanstration ? ? ? ? ? 9

Units (TDUs) — "

Appendix 1, Page 4
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DATABASE ISDP SITES WEST KALIMANTAN

Total Area (ha) 3430 3259 2000 1300 | 9000 | 2600] 7520 | 635 | 2100 19001 1390 |1660] 2420 | 2350 1750 | 2500] 48114
Cultivated (ha) 3500 1350 1380 950 | 6750 | 2225] 4975 | 550 | 1875] 800 | 250 | 1000] 2000 | 1775 ars 1000 | 31255
Ratio Cultivated/Total arca 100% 41% 689% 73% | 75% [86% | 66% | 87% | 89% | 42% | 18% | 51% ] 83% | 75% | 50% | 40% | 68%
Peat >150cm(ha) 775 | 0 | 1950 59 551 | 383 {peat|700]| 19 | 187 peat | 4633
Pyrite within 100cm 2467 3259 1884. | 1208 | 1475 | 1634| 468 205 | 48 | 145 ) 371 | 668 764 651 608 | 15942
Flooded, max, (ha) X X I X 2380} 2350 250 X X 760 | x X 700 | 4440
Salt Intrusion X X X X X
Houscholds (Hh.), 1990 ? ? 7 7 1646 | 026 | 2726 | 143 | 454 183- 311 | 248 | 391 | 645 259 746
Anual Change in Hh.(%) ? ? ?. ? ? ? 6.29 |-13.72| -4.32 | -8.22|-557]| 0 |-0.88]-9.02 6.55 -7.18
Income on-farm x1.000 Rp 824 824 | 783 | 603 | 620 941 594 | 618 | 234 |1008] 463 | 348 502 1214 | 684
Income off-farm x1.000 Rp . ' 406 ‘454. 207_ 334 315 177 | 403 | 435 | 142 1397 96 | 245 551 255 | 316
Rice production, tonvha 1.4 0.8 0.8 08| 12| 0.83 1.1 ]083) 1.1] 1.1 | 1.4 1.01
Extra Seulemenl.s ISDPI . -1 175 Hh| 125 Hh]150Hh| 120Kh SOHh 175Hh| - . 75Hh :
Wild Pig Pest : TRJ.I] yes | yes [ yes | yes | yes| yes [ yes 7 yes
Rat Problems X X X- X x . X X x |.x X
[Remaining Scc. Forest on . : T -1
Scheme (ha) 60 130 585 | 305 | 335 185 | 10 o y135) 215 | 75 490 2525
; logs & | logs & e

Logging Nearby Forest mangrove : ag?icul. ag?icul. logs | yes | togs | logs ] logs | yes |mangrove| logs
Detailed Design . ] N
Hydrological Infra.. yes yes yes yes no | no ? no yes | yes | no | no | no no no no

, L Semi-Open|Seml-Open .
Hydrological System Tidal Tidal Polder | Polder{ Parits
Lack Potable Water X ‘ 'c X X x |-« X X X X -X X X X x x |
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FAUNA ON OR NEAR ISDP SITES, AUG-SEP 1992

QBSERVATIONS STATUS UTILISATION
O = Observed by AWB tsams Aug-Sep 1992 P = Protected ln Indonesia F = Ussd for food by humans
C = jdentification by call, AWB teams . Appl = Appendix | CITES " S uSold for skin
R = Rellably reporied to AWB teams Aug&op 1992 Appli = Appendix il CITES A= Agriculural (labour,
? = Uncertain identification E = Endangered (RDB) traction, meat, eic) ’
* » Occurs in cultivated arsas/canals - . V = Vulnerabie (RDB) . K = KepUsold as & pet
in hlroduc.d . R = Rare (RDB) P = Pest species
, i = indaterminale mna) '

K = Unknown (RDB)

Family Thallassinidae . .

Mudiobster Udang Getah Thalassine anomala ojo

Family Palaemonidae ' )

Freshwater Prawn : Udang Galah Macrobrachiym spp, : olo} o}j0 F

Scyls serraes . o]
Total fish species/significant fish species:| 3212 i |

Famlly Dasyaﬁdac {R:ys)

Sling Ray . Pasi ? R

Sting Ray . pad Himanturs sigrifer : “lo F

Family Carcharinidae (Sharks) . _

Shark Hiu Carcharinidae R

Family Pristidae (Sawfishes) _ ) L : .

Wide Swordfish lkan Gergajl Prists prists o P F'
! Family Ostecglossidae (Bonytongues) :

Asian Bonytongue Arvana/¥ayangan/Keiesa  Scsropages formosus R|R R | R [KAppliP SF

Family Notopteridae (Featherbacks) ' . R 1 : .

Featherback Belida Notopterus chitsla R{R P F

Featherback Belida . Noftoplerys borneensis 11 ' RlD F !

Family Cyprinidae {Carp-Jike Fishes) . :

Rasbora Pantau/Seluang Rasbora vakant ORI R | .O )

‘Rasbora Seluang Rasbora argyrotaenia oto FS
:Carp llan putih .. Osteochius schiegek o o F .
Carp KelemakMelemn Osleochius hasselti o} F
Tap » Dangis sp. o . . F
'cu'p Seluang Oxygaster anomahsra o :
-Barp Seluang Puniius fascistus . o F
Jumily Bagridae (Catfishes) .o )
Tagrid Catfish - Lundu Mystus pisniceps o F
TFreshwater Catfish Baung/tian durf Mystus nemurus OR]OR . F

Appeadix 3, Page 1 !
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Family Clarlidae (Walking c.tﬂs.hn)

Common Walking Catfish Limbat/l.ele/Kel

Family Pangasiidae {Glant Catlishes) _
Pangasius Palin

Family Siluridae {Eei-tailed Catfishes)

Eelltalled Catfish Lals/Selaly/
Serendang

Glant Catfish Topeh
_Lals/Tabirin

Family Hemirsmphidae (Hallbeaks)

Family Sciaenidas (Drums, Croakers)

Jewfish Kursw, Gulamah
Family Eleotridae {Gudgeons)
Marled Goby Betutuk
Family Gobildae (Gobies)
{Mudskipper
Muaskipper Gilodok
Gobies Gelang gendis
Mudskipper Selonlok
;Famiiy Teiracdontide (Pulfers)
:Pulierfish Ikar: Buntel
{
;Family Cynoglosside (Tonguefish)
iTw lkan Sebelah
!ramny Channidae (Snakeheads)
ifm Snakehead
‘Sant Snakehesd Toman
Lommon Snakehead GshusLompong/
‘ Selendang
Snakehead Gabus/Runtuk

Halfbeak Puput, Julung-julung
Halfbeak Julung-julung
Family Syngnathidae {Pipefishes)

Pipefish Kitu buaya

Famity Datnioididas (Triple-tails)

Four-banded Tigerfish

Family Chandidae (Glass Perches)

Glass Perch Serinding

Glass Perchiet Serinding

Clariss batrachus
Pangasius polyuranadon
Kryploplerus sp. ,
Walago sp,

Hemirhamphodon sp.
Holm'f_umpnadon - A pMIo.wMI

Doryichthys deokhatoides
Datnioides quadifasciatus

Parambassis wol§
Parambassis maciolepis

Johnius of dussumierd
Oxywieotris marmoraius

Periopthalmus spp.
Pariopthaimus minutus
Brachygobius dosias
’ '

Tetraodon nigroviiidis

Cynoglossus waandersi

‘IoR] R

OR| R

OR] O

OR| R
OR| R
OR|OR

R N
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Family Anabantidas (Climbing Parches)

Fightinp Fish

Family Osphronemidae {(Glant Gouramles)
Giant Gouramy Gouraml

Family Synbranchidas (One-gilied Eels)

Family Bufonidae (True Toads)

Commoen Toad Kodok
Family Ranidae (Bulifrogs)

Ground Frog Katak hijau
Ground Frog Katak
Ground Frog

Famlly Rhacophoridae (Tree Frogs)

Tree Frog

Family Crocodylidae (Crocodiles)
Faize Gavial Buaya sungai
Estuarine Crocodile Buaya katsk

Family Testudinidae (Freshwater Turtles)
Freshvrater Turlle Vura-bura
; Matasian Gianl Turtle Kura-kuta

i Family Trionychidae {Soft-shelled Turtles)

isﬂn-lhell!drllﬂe Labi-Labi
Family Geckonidae (Gecko Lizards)
Common House Gecko Cicak
Fiat-tailed House Gecko
Wutitate Gecko
Tolay Gecko Toke

’ meme-gonu:mh)

Cimbing Perch Batol/BativOsong
Famlly Belontidaa (Gouramies)
Snake-skin Gouramy Sepat Sism
Two-Spot Gouramy Tabakarv/Sepat
’ Sepat
Tempela

Swamp Eel Bet

Famlly Mastacemnbalidae (Spiny Eels)

Spiny Eel Tilan

Family Cichiidae {Cichlids)

Common THapla Mujalr

Nile Tilapia Niia

Family Pristolspidas (Mud Perches)

Mud Perch Beterung/Biawan

Trchogasiar pectorals
Trichogastar trichoplerus
Trichogaalar jeeri

Betta sp.

Osphronsmus goyramy
Monoplsrus albus
Mastacernbalus erythrotaanie

Ormsochromis mossambics
Oreochromss niot,

Pristolepis groot

Total smphiblan species/significart amphibian species:

Buto melarastictus

Rana kmnocharis
Rana erythass

Rans cancrivors
Rhacophorys sp.
Total reptile species/significant reptile species:

Tomistoms schisgel <
.Clncodyhspumws

Befa crassicols
Orkliy borneensis

Tdonyx cartiagineus

Memidactyss freaatus
Cosymbotus plsturus
Gokko gecko

oRrioR
Rl
orlor
R
OR|OR
o
R
R}
s0
ol|lo
olo.
ojo
olo
c
s
OR| R ]
Rlr
]
or{ o
OR| R
R? | R?
o|lo
1o
o
olec
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Common Green Drapon . Calolss cristatelus o
family Varanidae (Monitor Lizards) , .
Forest Monior . . Varanus dumerll o O?FR? [Appll S '
Asian Water Monltor Blawak o Varanus sg!valor - ) ORIOR} OR | R | R |Appll S
Farly Locertidag (Locertid Lizards) ' i ' A |
Sbrdined Lacertid . ‘Tachydromus sexinestus o
Family Sclncldn (Skink Lizards) =~ - ' v | !
Sidnk : Lygosoma sp. ) o]
Sun Skink . Kadasl Co. Mabule multifasciata D] O o}0]
. ‘ _ r
Family Typhlopidae {(Bind Snakes) : . -
8ind Snake Ramphotyphlops sp. - R
family Boidas {Pythons and Boas) '
Short Pythen : Python curtis R?| R Applt
Reticulated Python Ular sawsh Python rebculatus R.|O.R R R jAppil S.K
Famsly Aniliidae (Pipe Snakes) . : |
Two-headed Snake. . Ular Kspala Dua Cylindrophis nitus ; o’
1 family Acrochordidae (Waler Snakes) - _. ) . 1
Javan File Snake ~ . Acrochordus favenicus . RIR s
: L
Family Colubridae (Non-vmolmus and Rnr-langtd Colubrine Snakes) ‘
Racer Elaphe melanuru:. o]
Painted Bronzeback . ) Dencdrelaphis pictus |, -0
Jlmfmeed Snake : . Pssudorhabdion longiceps o?
,hg-(aud Water Snake - - Cerderus mynchops (] -
Wangrove Snake - Boige dendrophia rR|r R t
-Flmily Elapidae [Front-langed Venomous Snakes) : . . *
landed Krait : Bungarus fascistus RIR
:hcksmngcobrl uursu-gdok Najanajfa R[R R
‘King Cobra Uparimansw . Ophophagus hannah RIR -
Jamnlly Viperidae (Vipers) N
!&mllnn Pit Viper Co : . Trimeresurys sumatranus RIR ‘
iﬂw:PitV-ur ) .. o Trmerssurus wagleri ] "J to

R R S : * Total bird speciesivignificant bird species: 9928 | 10926 | 32110
{ : i '

family Phalacrocoracidae {Cormorants and Darters)
5rien:al Darter Pecuk ular Arhirga melsnogaster (e} oP

. hnuy Ardeidae (Herons, Egms. lem-herons. Bitterns) .
. ey Heron Cangak abu Ardes cinsres

]

‘rple Heron - Cangak mersh . Andes purpures o |lojo

i Kuntil perak Egreta intermedia ole _

Man Pond-heron . Bleiwok Ardecis specioss iR FS
. Inmam : Kokokan laut Butorides stristus v O

i'nlmmalum : Kokokan eobrychus cnnamormeus ojo o

q,sm " Buwok . Mycteria cineres o o v.p K
- .
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Second draft; printed 01/11/92

* ‘Lesser Adjutant Bangau tontong Leploplios javanicus OlR (=] olojvp - 8§
Family Threskiomithidae (Ibisas, Spoonblils) .
Black-headed ibis Ibis kepala hitam Thraskiomis melanocephalus (o) P
Family Accipitridae {Buzzards, Kites, Eagles, Harriers, Hawks) )
: Black-winged Kite Elang tikus Elsnus caerulous o} o o Appll P
. Brahminy Kite Elang bondol Halastur indus o|lo] © |o}.olappup
White-Bellled Sea-eagle Elsng tautpenut putih Halsestus ucogaster o |o Appll,P
" Gmy-hasded Fish-eagie Elang Baan kepala kelabu  [chiyophage ichtyastus ojo] o o [apphtp ..
Crasted Serpent Eagle Elang ular Spiomis chesls ojlo]'o AppllP P
Crasted Goshawic Accipiter trivirgatus () AppllP P
Black Eagle Elang hitsm ictinaetus malayensis ol o AppllP P
Rufous-bellied Esgle Elang pent karat Misraaetus kisnerf o?| o Appll,P
Cangeable Hawk-sagie Elang brontok Spizestus cimhatus o Appll,P
Family Falconidae (Falcons, Kestrels, Hohbles) : : .
Black-thighed Falconet Alap-alap capung Microhierax ringlarius .0 ] Appll,P
Family Anatidas {Swans, Geese, Ducks) .
1 Wandering Whisting-duck Belbis kembang . Dendrocygns arcusts : : )
Lesser Whistling-duck Balibis Dendrocygna javanica RO ' .
White-winged Duck . Serat Cairina scutulsts R]| - VApp,P P
Pacific Black Duck Rtik gunung Anas supercioss o? ’
Family Phaslanidae (Quails, Partridges, Junglefowis, Pheasants, Pealowl)
Blue-breasied Quall Puyuh pepeioh Cotumix chinensis - o . . F.S.K
! Family Turnicidae (Button-Quails) .
Barred Bution-quad _ Puyuh tegalan loreng Tumix suscicator ojo] o ) F.5K
Family Rallidae (Rails, Crakes, Moorhens, Cools)
Slaty-braasted Crake Mandar padi Galiralus stristus ‘0
Ruddy-breasted Crake Mata merah Porzana tusca («]
White-breasied Waterhen Kareo Amauromis phosnicurus o o o FS
Watercock Ayam-syaman Gailicrex cinares R F.S
Common Moorhen Mandar batu Galinuls chioropus R| F.S
Purple Swamphen . Mandar/Cengger/ _ Porphyrio porphyrio (o] . .
Kerdut/Senter-api
Family Charadriidae {Lapwings, Plovers, Dotlerels) t
Pacific Golden Plover Trulek kit Pluvialks tuiva .0
Lesser Sand-piover Cerek Charadrius mongohis o]
Family Scolopacidae {Curlews, Godwits, Snipes, Woodcocks, Sandpipers) . g
Whimbrel Gajahan Numenius phasopus o [-]
; Biack-tailed Godwit : Biru laut ekor hitam Limose frross o
i Marsh Sandpiper Trini awa Tringa stagnatiks 0. A
Common Greenshank Trinil betis hjau Tringa nebularia [e]
Tersk Sandpiper Trind terik Xenus cinereus o
Common Sandpiper Trinil pantai ’ Actts hypolsucos ‘"lJojo] .o Jojo
Ruddy Tumnstone Pembakk batu Arenaria interpres -]o
Asian Dowitcher Blekek Asia Limnodromus semipsimatus ) o R.P .
Pirtall Snipe Senip ekor idl Galinago stenura R F.s n
Rufous-necked Stint Kecii Caldris ruicolis o .
Family Glsreolidae {Pratincolas) ) D ‘
Oriental Pratincole Terk Glarsols maidivarum . R e . FS
Appendix 3, Page 5




family Columbidae (Green Pigeons, Frult-doves, imperial Pigeons, Doves)
% ... Y mickebliled Gresn Pigeon Punal pansh tebel Treron curvirostra
. |tle Green Pigevn . Punal keclt Treron olax
pink-necked Green Pigeon - Punai leher merah Treron vemans
) Green Impertal Pigeon Pergam hijau Ducula senss -
pountain Imzenal Flaeo - Pergam gunung Ducufs badte
spotted Dove Teluiur Streplopela chinensis
ebra Dove ; Periatut Gecpels striata
Emarald Dove _ Delimuian Chalcophaps indics
fFamily Pshtacidae {Lories, Lorikests, Parrols, Cockatoos, Hanging-parrots)
Long-tailed Parakeet Betet elcor panjang Psittacuia longicauds
plus-crowned Hanging Pamot Serindit Loniculus galguius
Family Cuculidae (Hawk-cuckoos, Cuckoos, Koals, Malkohas, Coucals)
indian Cuckoo | Belanda mabok Cucuius microptenis
Banded Bay Cuckeo Wiwik lurih Cacomants sonnerati
4 psintive Cuckoo Wiwik kelsbu Cacomantis mervinus
Chestnut-bellied Malkoha $26 Rhopodytss sumutranus
Ruffles’s Malkohs 528 Rhinortha chiorophass -
 Chestmut-breasted Malkoha Kadalan Rhamphococcyx curvirostns
. Lssser Coucal Bubut alang-alang - Centropus bengalensis
Family Tytonidae ]Ms. Grass-owls)
Sam OWl - . Sirak Tyto alde
Family Strigidae (Scopsowis, Owlets, Owls, Boobooks, Wood-owis)
Collared Scopsowi - Calapuk Ots lempij (=0.bakamoena)
Barred Eangle-oM - Hingldk Bubo sumatranus
PMﬁMM Bloketupu Kotupa Ketupu
*familly Caprimulgidae (Nightjars)
Malaysian Eared Nightjar - 602 Eurostopodus temmincki
iarge-tailed Nightjar Cabak maling Caprimulgus macrirus
}savanna Nightjar Cabak maling kota Caprimuigus affinis
| ) . .
iFamily Apodidae {Swils, Swiftiets, Needlatails, Palm-swifts)
Glossy Switfist - © Waletsapl . Colocalis esculenia
| Uttle Swit Kepinis rumah Apus atlinis
;h‘an Paim-swilt - Burung kendall Cypsiorus balasiensis
H . : -
,Family Hemiprocnidae (Tree-swifts)
IGrey-nlnped Tree-swilt Kepinis pohon . Hemiprocne longipennis
:Whiskered Tree-swit . 633 Hemiprocne comata
Family Alcedinidas (ingfishers, Kookaburras)
Common Kingfisher Burung udang Alcedo althis
Blue-eared Kingfisher Menintin Alcedo maninting
Oriental Dwarf Kingfisher Burung udsng mersh Ceyx srithacus
Stork-billed KGngfisher Raja udang paruh bangau  Peiscgopsis capensis
White-throsted Kingfisher Celcakak cada puth Haicyon smymensis
,Colured Kingfisher Celkalak Halcyon chioris
i
"Family Maropidae (Bee-eaiers)
Biue-tsiled Bee-aater . Merops phiippinus
Appendix 3, Page 6
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Second draft; printed 01/11/92

‘Family Coraclidas (nolnr;. Dollarbirds)

common Dotlarbira Tiong lsmpu. Eurystomus onenlals (= = o
fFamily Bucerotidae {Hornbills) : :
whitecrowned Homblll Keke Berenicomis coma’is B | ’ ofp
1 pushy-crested Hornbill 697 Annorhinus Gs'smus : o} o [ P
Wrinkled Hombill 653 Rhytceros ccnugatus . o] R.P s
Wreathed Hombil Juiang Rhyticeros undidatus : olo ' ‘I,P
Asian Pled HombiB . . 705 Anthracocercs albiostis ! o] o App!,P
Rhinoceros Hombill . Rangkong Buceros rhinoceros . o] (o] AppllP
Gres! Hombill 708 Buceros bicomis - ) o) O AppllP S
Family Capionidas (Barbets) . 7 _ i
Rad-crowned Barbel 714 Megelsirma rafflesi of o
Yellow-crowned Barbet 719 Mapgaisims henrici oo (o]
Bleu-eared Barbet Tengeret Magaisirna austraks . o (o)
Brown Barbet 724 Calorhamphus tulginosus o L
Barbel . Meagalsima sp. (o}

Family Picidae (Piculets, Woodpeckers)

_Rufous Woodpecker Pelatuk loreng Celeus brachyurus . o
: Checker-throaled Yellownipe Peiatuk gunung kumis abu  Picus mentals (o] . . .
i Crimson-winged Yellownape Pelatuk gunung kumis merah Picus puniceus . o o

Common Goldenback Petatuk besi jari tiga Dinopium javanense o 0.

White-bellied Woodpecker Pelatuk besar hitam Dryocopus javensis - . - o
{ Fulvous-breasted Woodpecker Pelatuk ulam Dendrocopos macel oo o

Brown-capped Woodpecker 745 Dendrocopos molucesnsis - (o]
PASSERIFORMES (Songbirds) ' '

Family Hirundinidae (Martins, Swallows) .
Bam Swallow ] Layang-lsyang Asiz X Hnundo rustca (o]

o] o o
Pacific Swallow Layang-layang biasa’ Hirundo tahiics . - o]o . (o] .
Family Motacillidae (Wagtails, Pipits) . . : [
Grey Wagtail Entod leuncang Motacils cinersa : ' 0
Richard’s Piptt ) Apung Antws cf. novaesselandase o] (o]
Family Campephagidae {Cuckoo-ghrikes, Cicadabirds, Trillers, Minivats) ) . {
! Pied Triller Kapasan Lalage.nigra : ’ (o] o)
; Minivet Sepah utan Percrocolussp. ~ 1 . v . (o]
; Family Pycnonotidae (Bulbulr) ) : .
- Sooty-headed Bulbul Kutilang Pycronetus sungesisr o (o] Feral
" Yeitow-venied Bulbul Cervksuk Pyznonclus goiavier . [o 0 B «] o o]
f Family irenidae (loras, Leafbirds, Faity Bluebirds)
Common lora Cipoh . Aeghthinia tipis ojo o
Biue-winged Leafbird Burung daun saysp biru Chioropsis cochinchinensis oj]o o
. Golden-fronted Leatbird : 870 Chioropsis aurifrons o
] ’ B
| Family Laniidae (Shrikes)
o

- Long-tailed Shrike Bentet Lanius schach
[}
i

. Family Turdidae (Shortwings, Forktails, Cochoas, Geomakia, Thrushes)

' Appendix 3, Page 7
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et o Vit
griental Magple-robin . Kucica - - Copsydwa saulsris
family Thullldu {Babblers, Wnn-babbhn. Lnughlng-thmshu. Fumun)
(Horsfieid's) Babbler Kancilan Sunda . Trichastorna cl. sepiarium
striped Tit-babbler Ciong - Mncmnm gularis
‘ farily Syivildae (Teslas, Stublails, Warblers, Cluicolas, Plinlas, Tmlorblrds)
‘aced—mrb!ef Kerak basl Acrocephaius sp. '
Zting Clsticols . Cicl padkt Cisticols juncidis
Golden-headed Cisticola Cicl merah : " Cisticola exiis
par-winged Prinia Prinjak sayap paris Prinis famsris
YeSlow-bellied Prinia Prinjak penst kuning - . Prinia flaviventis
park-nacked Tallorbird 1014 Orthotomus atrogudaris
Ashy Tailorbird ’ - 1016 omwms ruficeps .
Family Aunlhlzldu {Mouse-warblers, Scrub.wrens, mmhllls. Gefygones)
Flysater Burung remetuk Gerygone suiphurea -
Family Monarchidas (Fiycatchers, Monarchs, Boatbilis, Fantails)
Pied Flntai Iﬁpuan Rhipidura javanics
Famnily Pachycephalidae (Ploughbills, Whistiers, Shnkt-lhmshel. Pitohuis) .
Vangrove Whistier 1188 Pachycephala prisola
Family Sittidae {Nuthaiches, Sittellas) B .
Velvet-fronted Nuthaich Galatik munguk - Sitts frontaks
'! Family Dicaeidae (Berrypeckers, Flowerpeckers) :
Flowerpecker ) Burung cabe - .Prionochius sp.
Scariet-backed Flowerpecker 1245 Dicasum crusnlatum
Flowerpecker ’ Burung cabe Dicaeumn s3p.
Famnily Nectarinildae {Sunbirds, Spideshuniers) '
*Diive-backed Sunbird Bunng madu kuning Noum‘ﬂapﬂm's

——m

_Family Zosteropidae (White-eyss, Blackeyes) 3

Oriental Whils-eye Bunng Xacamasta biasa Zosterops paipebrosus
Jamity Estrildidae (Firetails, Parrotfinches, Muniag, Sparrm)

Whn.-n.mpod Munis ) - 1393 tonchura striats :
Javan Munia Emprit . Lonchurs leucogastroides
Dusky Munia : ’ . : 1395 Lonchura fuscens
Saly-brusled Munia Peking. i Lonchura punctiata
“White-beliied Munia . Bondol perut putih Lonchura feucogastra
Chestnut Munia Bondc! hitam Lonchura malacca
‘White-headed Munia Bondol heji : Lonchura maja
i H .

Family Ploceidae (Sparrows, Weavers)

Tree Sparrow . Burung gereja Passer montanus

laya Weaver Manyar Pilipina Ploceus phiippinus
Family Stumidae (sucllngs. Mynas)

"Common Mym : 1432 Acridotheres tristis
Whh-nmudw- : Jatak ungu Acrigotheres javanicus
a Myna Beo Graculs raligiosa .

’ Appmdix 3, Page 8

0O ©0O0oO0O

00 0000

000

0oooo"

o 00 O

o0

0 (!

00

0000 OO

00

o0

0000

00

00

o0

Faral

Vv v9YV

SK

SXK



TACIR L .

b [XR i
:i:&"

¥

l!"-
’

. Second draft; printed 01/11/92

»

jshy Drongo . ' ' 1460 Dicrurus laucophasus . o 7 . ) S .

|esser Raquet- hlied Pongo Saeran bendera pasir " Dicrurus rermifer . (o] :

Glealer Raquel-ui!cd Drongo Saeran bendera batu Dicrurus paradiseus . o|lo

family Artamidae (Wood-swallows) L ' ' N ,

White-breasted Wood-swallow Burung buah o Artamus leucorynchus - 1010 (o] ol o

r-ni_ly Corvidas (lel. Magpies, Treeples, Crowl) .

Slener-billed Crow ' Gagak Corvus cfenca o

Large-billed Crow Gaok ) Corvus mecromhynchos o o s

Total mammal species/significant spocks:| 3515 | 17710 | 2810 |

Family Erinaceidae (Gymnures) !

Moonrat : Tikus Butan Echinosorex gymnurus R

Family Soricidas (Shraws) : .

House Shrew . Suncus murinus R? . : .

Cerunit _ » : : R|R

Family Tupaiidae . .. ) : 2

Lesser Treeshrew Tupai Tupaia minor _ l lo . .

Family Cynocephalldu (Flyii'lg Lemurs) .

Fying Lemur Tando . Cynocephalus vanisgatus - R ’ Jr

family Pleropodidae (Frult Bats) ' j |

uge Flying Fox Kalong Pteropus vampyrus ‘R o | F

Famity Embalionuridae (smnmamu) . _ e | . .

Lesser Sheathtail-bat Embalonura monticola . o .
FlmilyLorisldn(Lorls) . ) .

Slow Loris Kukang ) Nycticsus coucang N AppllP *

Family Cercopithecidae (Monkeys) - . n _ .

Sivered Leaf Monkey Lutung : Trachypithecus cristata O]JO] OR |R]O{Apph :

Long-tailed Macaque Kera-kera Macacas lasciculars - OR|OR].OR [R]O|Appli. : KP

Pig-tailed Macaque Beru . Macaca nemestrina 4OR{OoR{ OR { {R|AppH :KPA"

Proboscis Monkey . . Belanten Nasaks larvatus O [V:ApplP: (1

Red o Banded Leal-Monkey . . Prasbytis sp. R E

Fan!:y Hylobatidae (Glbbons) .
]Ag'le Gibbon - " Nyamang Hylobalss agiis . RCIRC Appi.P

Shamang . Symphslangus syndactylus c -

Family Canidse (Dogs) , '

Domestic Deg Anging Canis famisris . o}o ojo .
|Famity Ursidae (Bears) - _ ’
Ihhym Sunb- Berusng - Helarctos malaysnus R|R R ApptP  PS .
aflnlly Mustelidae (Otters and Weasels) ) . .

ICommon Otter - - Berang-berang Lutra utrs R|O JAppl P

]
Appeadix 3, Page 9
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smali-clawed Otier Berang-berang
fmlly Vivarridas (Clvets) - . )
¢ommon Paim Clvet . Musang
P . .
:family Felidae (Cats) )
ls‘m\almn Tiger ' Hnﬂmau
Macan -~
. Macan Alar
family Deiphinidas (Dolphins)
Babl Hutan
- Babl
lamily Tragulidae (Mouss-deer)
Napu
Kancll
- lanlly Cervidae (Deer) ’
Rusa
lomesn Ysillow Muntjac Kjang Mas
¢ y Bovidae (Cattle and Goats) .
Banteng Cattis
ic Water Bufialo
y Manidae {Antealers)
Trenggiling
fanily Sciuridas (Squirvels)
o » Tuw
Ground Squirrel Bajing
: Tupai
Giart Flying Squirre! Tupai terbang
Muridae {Rats and Mice) .
2320 Wood Ral | Tikus Relukar
. Sty Hysiricidas (m_umpl_nei) .

-« PR Porcupine

Pansdoxurus honmphru&m:

Panthera bgris
Naofals nsbuloss

Fels bengalensis
Felis cattus

Delphinidse

Sus barbalus
Sus scrofs

Traguius napis
Tragulus javanicus

Cervus unicalor .
Muntiacus atherodes

Bos favanicus .
Bubaks bubalus

~ Capra hircus

Manis favanics

Calosciurus nolatus
Calostiurys prevosts
Lariscus insignis
Sundastiurus lowi
Pataurista pelaunsts
Rheithrosciurus macrol's

Rattus argentventor
Raitus sxulans
Ratus raftus

Raltus Somanicus

Mystrix brachyura
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APPENDIX 4 -
POPULATION STATISTICS FOR THE ISDP SCHEMES AND KABUPATEN. WEST KAI.IMANTAN
~ = .:;::- ST e e
. : L e SR g - WFONJI.A‘HON
K.e-n-.l.lnuu . Arse 2 - Sensuy 1990 !AMDAL-M 1950} -
ITELUK PAKEDA| -
PAKEDA . _ »
Sei Nibung n 1.241 ' as
Serust | - [ ] 821 1.4
Kusle kerung . ] 2,717 0.3
Tanjung Bunge N 2,009 . 1.8 |
Teluk Gelam 4 723 | 0.6
Selat Remie - 47 4,721 H . ]
Teluk Pakedal Hulu 49 3,449 - : . 1.4
Teluk Pakadsi )l 7 1,839 : Sm . 0.4
Toluk Pakedal | as 2,192 - . 1.a
Pasir Putih . 4 1,302 : 1,145 1.1
Madurs . Py : o8 . - T 08
Sel Doren i A 47 ‘e 1.817 : 188 2.0
Ravay Jeys V ° w . 1,088 4. B2} I ™ |
Towd 294 20317 [, 5230 1.2
L ANG : B :
3 Tenjung Dukus 20 303 - a8
E Teluk Empening F o] . 503 . ) 44
Teluk Bavor . . 48 1,087 - . . ) . 4.1
Permata { 40 50 ) : - 10
Parmate B 3 1,355 . 29
Tarentang Hikir as 1,075 . . A3
Terentang Tengsh an 2,097 1.7
Terentang Hhabu ! 41 923 M 4.4
Terentang Hulu B 37 904 4.1
2 Betuah 100 252 39.2 : -
3 Mersaloys . 33 248 13.5
UPT Sei Redak - - _3.388
Tewd - R ast 9.029 3388 3
. . . L
i 3% 4.630 .. . - . 5.1
178 . a.852 . . . 45
281 19722 - |- 208
110 - 2,849 . . . . s
80 1,452 . as |
L [ I a9s . 1.4
.18 - ass c . - am
. 780 2534 5.0
. 8% 1.781 i an
3 1,491 - R 2.8
22 2.28¢ . 9t8 ’
L 2,018 1,084 - 1.2
T3 EX 74 293 . 0.8 .
. e . 1383 1.083 1.5
1] : | 77 ) . 1% 1.9
20 : L . - 2184 7 .
[} . : N :
1,213 e H 8,604 - 4
b . ae 6.000 . 0.3
s . 330 : 2 .02
n . 4,435 - 4,005 . ' 0.5
% . - 2052 ) T 1,780 - 1.2
42 : 5155 . 5.701 0.0
47 . 8,000 : 0,598 X )
L . 2,920 1813 0.0
48 7928 - 5.004 Y
48 9123 9.478 0.5 -
0 © . 9408 7517 0.8 .
4 5158 . - o®
49 2,367 21
! 20" 3.409 1.088 0.8
“- . 4095 4157 0.3 -
15 3.278 3,258 - o5 L J
N 3.102 2,940 07 :
3 1,248 1,238 - 22
. 504 82344 83,457 %] i
. -
» .
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n

Sel Bulan | ¢+ & 1,479

Sol Bulen fil

Towd - - o2 1.479

TOTAL 2,522 143,981 62,200 .7
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Fabler : PASS Solls and Its Risks Related 0 Earthworks

PASS SdlL RISK CLASSES WITH POTENTIAL E!' JIRONMENTAL IMPACT

roup i

A
-q- [ 3 :"!.
W M : ) .
Jawi/Kalimas Typic Sulfaquents 2.7-3_.2 7.5%; 25-50 cm |moderate
Sei Betutu © . [|Terric Sulfihemists | - 29 4.8%; 25-50 cm  |moderate
o Typic Sulfohemists . 3.4 ‘ 4.7°%,; 25-50 cm  [moderate
Pinang Dalam . Typic Sulfohernists 34 7.4%; 0-25 cm moderate
|m ° . ) . -
Pamusiran - Sulfic Fluvaguenets ; 2.9 5,3%:; 25-50 ecm |[moderate
Lambur . Terric Troposaprists . 3.1 5.1%; 0-25 cm moderate
) N Typic Sulfaquents 3.2 4.9%; 25-50 cm |moderate
Dendangl . - Terric Tropofibrists 3 3.4%; 50-75 ecm [moderate
"|Dendang 1l Terric Troposaprist 34 2.7-3.7%; 75-100 cmmoderate
Smp Pandan Hermnic Troposaprists 0.2-3.1 3.9%; 0-25 cm low -moderate }
. Sapric Tropofibrists 6.1 : 5.7%: 25-50 cm |high
Terric Troposaprists 3.0-5.9 12.5%; 75-100 cm |moderate-high
{
Ripy . :
Delta Reteh Terric Sulfihemists 1.4-25 3.8%; 100-200 cm |moderate
; Haplic Sulfaquents 2.7 .3.8%; 25-50 cm  |moderate
Typic Sulfibemists 1.5-1.7 -] 3.8%; 100-200 cm |low #1
Tempuling . Sulfic Fluvaquents . 2.8 3.9%; 25-50 cm [moderate
. Typic Troposaprists 0.6-0.7 2.5%; 140-200 cm |low #1
Hemic-Terric : }
Troposaprists 0.6 2.7%: 170-200 cm "[iow #1
'Ri'-k' Classes Determined on -Av-r-.'-o Pyrite Content of 0-120 cm Soll: i
-Pyrits € 24%  :low
- Pyrite 2.4-4.5% : Moderate .
- Pyrita > 45%  : High ’
21: included bac-uslo ralotive high pyrite content below pes? conr

Soil dste extracted fromTR 4, Vol il; *Risk’ classes derived from Pons, 1975
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80 TYPE e PERMILTED USESSEE:
1 ? NiN]Y ?
2| A [PTIC|Pestisida Omite 570 ec Propargite 570 oAl J Y{N]Y]Chill pepper, Tea, Apple
3] A [Mobay Chemical, USA Alsyslin 25 wp Triflumoron 25% N{N{Y[Onlons, Chili pepper, Snake beans..SOybean.
: ' Oitpalm _
4| A/F_|PT Bayer ' Morestan 25wp ____ |Oxythloquinox 25% NIN{Y[Apple, Tea
5] A/l |PT Pelrakimia Kayaku Mitac 200 ec Amitraz 200 g/l N|N{Y|Chili pepper, Soybean, Tea
8] al ? Rogor L40 Dimethy!l-S-(N-Methyl-carbamate) NIN|Y|None (not permitted)
71 ‘B8 {PT Plizer Agrimycin 15/1.5wp [Streptomycin sulfale 15% N{N|Y|Potato, Tomato -
' Oxylelracyclin 1.5% :
8f B {CV Jasa Agro Mandiri Agrept 25 wp Streptomyelin sulfate 25% N|N|Y|Tomato .
9( F_|PT Buml Delta Kimiatama Benlate T Benomil 20%, Tiram 20% NiNjY|Peanul, Soybean, Rice, Beans
10| F [PT Bumi Delta Kimialama Benlate Benomil 50% . N{N]|Y]Apple, Clove, Orange, Beans, Peanut, Rubber,
. ' Coffee, Potato, Pepper, Rice, Tomato,
. ' : Sugarcane
111 _F_ [Rhane-Poulenc Agrocarb Zincolol 68 wp Captafol 5§0%, Copper 12%, Zinc 6% |[N|{N]Y]Onion, Polalo, Tomalo
12] F ' |PT Indagro . Onhocide 50wp Captan 50% ‘ Y |N|N{Soybean, Tea, Tobacco, Onion, Chili pepper
13| F [PT Buml Della Kimiatama Delsene MX-200 Carbendazim 6.2% N|N| Y [Chill pepper, Clove, Peanul, Rubber, Potalo,
. Mancozeb 73.8% ‘|Rice, Tobacco, Tomato
14| _F__|PT Sarana Agropralama__ |Derosal B0wp - - |Carbendazim 60% N|N|Y[Apple, Rubber, Sugarcana
18] F__|PT Exindo Raharja Pratama Dacohil 75 wp Chlorothalonit NIN|Y [Onlan, Peanut, Coconut, Polato, Tea, Tomalo
18] F | gKﬂkras Cabox Copper oxychlaride §0% NIN|Y|Clave, Cacod, Orange, Vanilla, Tea, Tobacco
17{ F _|PT Sarana Agropralama Viligran blue Copper oxychloride 60% Y{N]|Nj|Cacoa, Coffee, Tea
18] F_ |Rhone-Poulenc Agracarb ..|Aliette . ... . [Fosely! aluminum . NN} Y|Coconut, Pepper -
18] F I:T :ndagro Fujiwan 400ec isopratiolan 400 g/ N]Y{N|Rice
20] F_|PT indagro Kasumin 20 AS Kasugamycin 20 g/l N{N!Y{Rlce, Chill pepper
21} . F |PT Kumia Dian Peimal Dithané M-45 ~ Mancozeb 80%: N|N|Y[Onlon, CIo\?:?gocoa,'Peanul. Coconut, Polato,
: Coffee, Cinchona, Vanilla, Tea, Tobacco,
: ‘ Tomalo, Petsal, Rosella
22} F |PT Bumi Delta Kimlatama Manzate Mancozeb 83% _{N|N]Y{Rubber, Pofato, Tobacco, Tomalo
23| F |PT Harina Chemicals Velimek 80 wp Maneb 72%, Zineb 8% Y [N|N|Chili pepper, Clove, Potato, Tomato
24| F |PT Cilraguna Saranatama Ridomit 35 sd Metalaxyl 35% Y|N|N|Com '
25] F _IPT Indagro Ingropasla PCNB, Quinlozéne 20% ' ° N|N]Y[Rubber "~ °
28] F_|PTICl Pestisida Fomac 2 PCNP, Quintozene 20% N[N|Y|Rubber

Appendix 6, Page 1
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PT Bayer Antracol 70 wp Propineb 70% N{Y [Onlon, Chlll pepper, Clove, Orange, Peanut,
‘ Potato. Cinchona, Pepper, Tea, Tobacco,
. ’ Tomato
28] F _|PT Bayer Bayleton 250 ec _ [Triadimefon 250 g/l N{N|Y[Rubber, Soybezn, Coffee, Tea Tobacco
29| F_ |PT Krikras Calixin Tridemorph NIN|Y{Rubber, Tea
30{ F _|[PTICI| Pestisida PP Zineb 80wp . [2ineb 80% N]N]Y|Potalo
- 31). F. |CV Standard . - |Tiezene 80 wp Zineb 80% N{N|Y|Tobacco -
32| . H_|PT Citraguna Saranalama . ___|Rilof H 2,4-D, Piperophos NIN]Y[Rice
33] _H__|Pacific Chemicals Indenesia - [DMA-6 24-D 72091 Y| Y|N|Rubber, Rice, Sugarcane, Tea
34] H _|PT Indagro Indamin 720 he . {2,4.D 720971 - { Y| N{NIRubber, Rice, Sugarcane, Tea _
35| H _|PT Monagro Kimla Lasso Alachlor 480 g/l NIN}Y Soybean, Peanut, Rubber
| 36] H |PT ICl Pestisida Diran 850 Dluron 80% YIN|NJ? '
37) H |Hoechst, Germany Dlran 950 Diuron 82.45% {J[N[N{None {g_glonger pennmed)
38| H [PT Sarana Agropratama Basta Glufosinate 200gA Y|N|Y|Cocoa, Rubber, Ollpalm Coffee, Tea, Clove,
. ' [Sugarcane
39 H |PT Sriwljaya Pakuan Sejall- Scout Glyphosate 180 gN NIN|Y Iﬁn%ber
Picloram 22 g/l
40] H |PT Mitra Kreaslidharmma Spark 160 AS Glyphosate, isopropylamine 160.4 gn |N|N|Y Rubber, Oilpalm
41] H |PT Sriwijaya Pakuan Sciali Eagle IPA Glyphosate, isopropylamine 480 g1 |NIN|Y[Rubber, Oilpalm, Tea, Fallow land
42 H [Rhone-Paulenc Agrocarb Roundup Glyphosale, isopropylamine 480 g/l | Y| Y|Y|Clove, Cocoa, Rubber, cOconul Oilpalm,
Coffee, Tea, Acacia
43] H |PT Cilragung Saranalama Dual 500ec Melolachlor 500 g/l N|N|Y|Onion, Chill peppe:, Com, Rubber, SOybean.
- Cabbage, Cassava )
44] H [Rhone-Poulenc Agrocarb . |Ronstard 083/83ec |Oxadiazon 83 g, 24-D 83 gN N{YIN|[Rice
45| H |PTICI Peslisida Para-Col Paraquat 200 g/, Dluron 200 g/l Y|N|N]Clove, Cacoa, Cotton, Rubber, Coconit,
‘ ) L Sugarcane, Oilpalm, Coffee, Pepper, Rice, Tea,
- . Cassava -
48] H |PTICI Pestisida . Agroxone 4 Potassium MCPA 400 g Y|N}Y|Rice, Com, Rubber, Tea
471 | |PT Indggro. Onhene 75 sp Acephate 75% Y|N|N(Clove, Orange, Cocoz, Collon, Soybean,
_ ‘ . goconut » Qilpalm, Potato, Cabbage, Coffee,
epper, Sugarcane, Tobacco,
48] | |PT Kapo Trading Dipel Bacillus thuringlensis 16,000 IUI mg _|NIN]Y Caggge._'rgo_malo Tomele
49/ | |[PT Bayer Buldok Beta cyfluthrin 25 gN N|N|Y |Onion, Chili pepper, Cocoa, Collon, Tea, -
Soybean, Oilpalm, Cabbage, Pepper, Tobacco.
—_— Tomalo, Polalo .
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3! 1
PT Bayer Y|N]Y|RIce, Cocoa
PT Sarana Agropralama Hopcin 50 ec BPMC 460 g/ - NiY{Y|Cocoa, Soybean, Rice
52 Rhaone-Poulenc Agrocarb Kiitop BPMC 480 g/, Fenobucarb N{Y!Y{[Cocoa, Soybean, Rice, Tea, Tobacco
53 PT Pelrokimia Kayaku Bassa 500 ec BPMC §00pA Y |N}]Y|Cocoa, Soybean, Pepper, Rice, Colfee
54 PT Dharma Niaga Dharmabas 500 ec [BPMC 500 g/ Y|Y]Y|Onion, Chili pepper, Rice, Sugarcane
55 PT Gama Agung Abadi Indobas 500 ec BPMC 500 g/l Y|N]Y|Cocoa, Rice
|56 PT IC| Pestisida Nimrod 250 ec Bupiimate 250 gA N{N]Y|Apple
§7 Rhone-Poulenc Agrocarb Sevidol 4/4 G Carbaryl 4%, Lindane 4% N|N|Y|None (no longer pemnlted)
58 Rhone-Poulenc Agracarb Sevin 85s Carbaryl 85% Y|Y{N|Com, Peanut, Cotlon, Soybean, Coconut,
. ] . Ollpalm, Coffee, Pepper, Sugarcane, Tea
59 PT Oharma Niaga Dharmafur 39 Carbofuran 3% Y{N]Y|[Onion, Chill pepper, Soybean, Rice
€0 PT Parama Bina Tani Furadan Carbofuran 3% N|N|Y|Clove, Orange, Cotlon, Potato, Pepper, Rlce.
- B i Sugarcane, Tea, Tobacco, Tomato
. 81] . 1 . [PTIC) Pestisida . |Alabron 50 ec Chlorfluazuron 50 gn N{N[Y|Onlon, Chili pepper, Cocoa, Cotion, Soybean,
' i , ' - ) - Ollpalm, Cabbaga, Ted, Tobacco, Tomato
62 PT Paclfic Chemicals Dursban® 20 ec_ Chiorpyrifos 200 g/l Y|N|Y|Onion, Chili pepper, Cocoa, Com, Cocontut, .
. o . Soybean, Peanut. Oilpalm, Cabbage, Tomato,
_ - Carrol
63 PT Petrokimia Kayaku Petroban 200 ec Chiorpyrifos 200 g/ N|N]Y [Onion, Chili pepper, Soybean, Cabbane
64 PT Karang Emas Mustika Ripcord Sec Cypermethrin 50 g/l Y| Y{N{Chili pepper, Cocoa, SOybean, Oilpalm,
_|_|Cabbage, Tea, Tobacco
85 PT Sarana Agropralama Decis 2.5 ec Deltamethrin 25 g Y| Y| Y/|Chili pepper, Com, Cocoa, Beans, Collon,
. . Soybean, Qilpalm, Cabbage Pepper, Tea,
. ' Tobacco
(] PT Citraguna Saranatama Basudin 60 ec Otazinon 600 gA N{N|Y|Com, Orange, Soybean, Coconut, Cabbage,
Y . . Petsal
87 PT Petrokimla Kayaku Diazinon 60 ec Dlazinon 600 g/ Y{N{Y|Saybean, Coconut, Cabbage, Sawi
68 PT Citraguna Saranatama Nogos Dichlorvos 500 g/ N[N[Y[Orchids, Com, Coffee, Tea
89 PT Bayer Dedevap Dichlorvos 650 g/l _ N|N|Y[Cinchona, Cabbage, Tobacco
70 PT Krikras Perfekthlon 400 ec [Dimethoale 400 gh NI N] Y|Orange, Sugarcane
" PT Sarana Agropratama {Thiodan 35 ec Endosulfan 350 gn Y|N|Y|Com, Cocoa, Cotton, Soybean, Cocont, Chili
. pepper, Oilpalm, Cinchona, Coffee, Pepper,
i o Sugarcane, Tea, Tobacco
12 PT ICI Peslisida Agrathion Fenfirothion N{N. Y|Collon, Saybean, Coconut, Oilpaim, Pepper
. ‘ Tobacco
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PT Indagro Sumllhlon 50 ec Fenllrolhlon 50 oll Y|N|Y|Onlon, Cocog, geans. Soybean, Coconut,
Pepper, Tobaccd ;
74 1 [PT Bayer Lebacyd 550 ec Fenthion 550 gII Y|N|Y|Orange, Beans, Peanut, Cocoa, Soybean,
' L. Cinchona, Pepper, Tea, Sugarcane, Tobacco
| 75 PT Mitra Kreasidharma Fenval 200 ec Fenvalerate 200 g/ N]N]Y[Onion, Cocoa, Soybean_
16 PT Kosmos Raya Mavrik 50 ec Fluvalimate 50 g/l N|N|Y Onion, Chill pepper, Soybean, Cabbage, Tomalo
771 | '|PT Dharma Niaga Dharmacin 50 wp  |Isoprocarb 50% N|N]Y{Rice, Pepper
78] | |PT Pelrokimia Kayaku Mipcin 50 wp Isoprocarb 50% Y]|N]Y]|Cocoa, Soybean, Coffee, Pepper, Rice
78] | |[Chemifin Jaya Utama Harcros Malathion S0ec  |Malathlon 500 gr/l N[N} Y{None (no long_permmeg
80] 1 IPT Bayer Mesurol Mercaplodimethur 50% N|N]YIChill pepper, Potato
81} | |PT Indagro Monitor Methamidophos NiN|Y|Onion, Cocoa, Cotton, Soybean, Oilpalm
| - ' Cabbage, Tea, Tobacco
.| | |PT Bayer Tamaron 200 lc Methamidophos 205 g/ Y|N] Y {Onlon, Chili pepper, Orange, Beans, Soybean,
Coconut, Cabbage, Tobacco, Tea, Tomato
831 | |PT Citraguna Saranatama Supracide 40 ec Methidathion 420 g/t Y|N| Y |Chill pepper, Orange, Peanut, Beans, Cocoa,
. Eoybean, Oilpalm, Coffee, Cabbage, tea,
L Sugarcane, Tobacco, Tomalo
84] 1 |Rhone-Poulenc Agrocarb Methavin Methomyl N|N] Y |Onion, Cabbage, Tobacco
85| | _|PT Karang Emas Mustika Azodrin 15 wse Monocrotophos 150 g/l Y|N|Y]Onlon, Com, Collon, Beans, Soybean, Tobacco
86| | |PT Alfa Abadi Pestisida Gusadrin Monocrotophos 150 g/l NIN|Y|Onlon, Cocoa, Soybean, Oilpalm, Tea, Tobacco
871 | [PTICI Peslisida Ambush Permethrin N|N|Y|Cotton, Soybean, Oilpsim, Cabbage, Pepper,
_ Tobacco
83| ! |Rhone-Poulenc Agrocarb Corsair 100 ec Permelhrin 100 g Y]N|Y|Cocoa, Soybean, Oilpalm, Cabbage, Tea,
— i Tobacco
89] | |PT Fadjarpurnama Pratama Inli |Dessin 5ec Permethrin 43 /1 N|N|Y|[Cabbage. .
80| | |[PT Dharma Niaga Dharmasan 600 ec |Phenthoate 800 g/ YN} Y|Onilon, Chill pepper, Conon Soybean, Pepper,
. i Sugarcane, Tobacco
91} 1 _|CV Jasa Agro Mandiri Elsan 60ec _ Phenthoate 850 g/ N|NJY|Soybean, Cabbage, Pepper
921 1 |PT CI(raguna.Saranalama Dimecron 50 scw  |Phosphamidon 500 g/ N|N}Y|Clove, Orange, Beans, Coconut, Oilpalm,
: : ) Coffee, Tea
83} | _|PTICl Pestisida Silosan Pirimiphos-methyl N|N|Yi{Storage pests
. 941 | |PT Citraguna Saranalama Curacron 500 ec Profenpfos 500 g/ Y|N| Y|[Cotton, Onion, Chili pepper, Orange, Beans,
Potato, c_a_bbage, Sugarcane, Tobacco, Tomato
) i " Appendix 6, Page 4
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Onlon. Chil pepper Cabbaqe Tobaoco Polalo
Tomalo

P 86{ 1| |PT Sarana Agropralama Hostathion 40 ec  |Trdazophos 420 g/ N|N|Y [Chili papper, Com, Orange Cotlon. Soybean,
! : ' Oilpalm, Potato, Coffee. Cabbage, Pepper,
L ! L —_ » i ST ELENEY . . Tomalo *
s 07| N |PT Agrocarb Temik 10g Aldicarb 10% N|Y[Y|None (no longer permitted)
;“‘} 98{ VN |PT Bayer Curaterr3g . Carbofuran 3% Y|Y|Y|Cotion, Soybean, Coconut, Potalo, Coffee, Rice,
L ' ' . C Sugarcane
o 99{ N__IPT Bumi Deita Kimiatama Vydate 100 8s Oxamyl 100 g1 N|N]Y]Potate, Tomato, Tobacco, Coffee
oo 100] R [PTICI Pestisida Kleral Brodifacoum 0.003% N]Y(Y
1 101] R |PT Petrokimia Kayaku Petrocum RM B Brodifacoum 0.005% N[Y]Y
!
o TYPE Cumulative list of pesticides commerclally available in ISDP schemes at:
' A = Acariclde Jambl: * Rantau Rasau pasar SK 17
. B = Bactericide .
¥ F = Funglcide Nipah Panjang
n * »
‘ H = Herblclde' Muara Sabak harbourhvillage
¥ : | = Insecticide * a number of small hamlets
i N = Nemalocide Rlay:- * Rumbai Jaya, Releh.
B R = Rodenlicide W Kalimantan: Pontianak.
. ; Data from: "Pastisids unfuk Pertanian dan Kehutanan®, 1991
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