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Executive Summary

1.1

1.2

1.3

Executive Summary

Introduction

The title of this Environmental Impact Assessment is “Forest Management of
Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Pitas, Sabah”. The
Project Proponent is Gerak Saga Sdn Bhd. The Project will invoclve forestry
development and operations over an area of more than 500 hectares. The Project is
therefore classified as a prescribed activity under the Second Schedule of the
Environment Protection (Prescribed Activities) (Environmental Impact Assessment)
Order, 2005, under ltems 2(i} and 2(ii).

Project Location and Size

The project site covers an area of approximately 6,467 Ha, comprising the 6,270 Ha
Bengkoka Forest Reserve and the 187 Ha Tambalugu Forest Reserve (Figure 3.2.1).
For operational purposes the two forest reserves will be managed as a single Forest
Management Unit {FMU) and will be divided into four (4) Coupes, Coupes 1-3
{Bengkoka Forest Reserve) and Coupe 4 {(Tambalugu Forest Reserve). The Project
Proponent holds the license for management operations in both forest reserves from
Sabah Forestry Department, whom have allocated the combined area of 6,467 Ha to
the Project Proponent for Industrial Tree Plantation (ITP) (Annex 2.1}.

Throughout this report the term “project site” will refer to the total area for the Project,
i.e. 6,467 Ha, comprising the entire Bengkoka and Tambalugu Forest Reserves.
Where required the forest reserves will also be raferred to individually.

The Bengkoka Forest Reserve is accessible off Jalan Mongkubou Laut, approximately
25 km north of Pitas Town, less than a kilometre north of Kg. Bongkol. The Tambalugu
Forest Reserve is located approximately 4 km north-east of the Bengkoka Forest
Reserve, and is accessible from Kg. Serupil following the existing roads north,
connecting to Jalan Suang Duyung to access the project site.

Refer to Figure 3.2.1.

Project Status

Project Site

At the time of EIA preparation, development activities for this Project had not
commenced on the project site.

u Chemsain Konsultant Sdn. Bhd. ES-1
CK/EVA403-4278/15
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1.4

As described in Section 3.4 in Chapter 3, the project site is in a deteriorating state
due to previous overexploitation, fack of management, forest fire, droughts and
disease. The natural vegetation has given way to invasive Acacia mangium and
Acacia sp., which is in poor state and dominating large areas of the project site. In
some areas the Acacia mangium and Acacia sp. have been attacked by fungus
(Ceratocystis sp.) and have also been subjected to numerous fires throughout the
years, and there are large areas dominated by dead or dying trees. In other areas,
particularly in the east of the Bengkoka Forest Reserve Imperata sp. Grass (lalang)
dominates.

Table ES 1.3.1: Status of Project Documents

No. | Relevant Documents Status

) * A Forest Management Plan (FMP) has been
produced for this Project, this has been submitted to
Sabah Forestry Department and subsequenily
accepted via letter ref. JPHTN/PP  700-
2/1/63/JLD.2(8), dated 25/07/16 {Annex 2.2). The
FMP has been referenced in the production of this
EIA report and Is attached in Annex 2.3.

Forest Management Plan
(FMP)

% The proposed development plan for the Project is
illustrated in Figure 3.7.1. The development
proposals are detailed in the FMP which has been
approved by Sabah Forestry Department, as noted
above.

Development/ Layout
Plan

Project Concept

The Project Proponent proposes to establish an Industrial Tree Plantation (ITP) of
Eucalyptus on the project site. The plantation will be managed on a 10-year rotation
basis with the objective of producing small timber and chip-wood from the Eucalyptus.

Due to the detericrating state of the project site, it is expected that there are no
existing areas of significant ecological value and no riparian reserves have been
established during previous operations. The majority of the project site area is covered
with invasive Acacia and has been degraded through overexploitation, lack of
management, forest fire, droughts and disease. Alongside establishing the ITP the
Project Proponent therefore also intends to create and rehabilitate conservation and
water catchment areas and riparian reserves. Under normal circumstances existing
vegetation in riparian zones for example would have to be retained, however due to
their deteriorated state on the project site the Project Proponent intends to enhance
these areas through enrichment and rehabilitation planting with local forest species, in
order to restore ecological function.

The proposed development plan for the project site is shown on Figure 3.7.1. The
entire project site covers an area of 6,467 Ha. Based on the latest information from the
Project Proponent the total area considered to be plantable for ITP is approximately
5,625 Ha. The remaining area has been allocated by the Project Proponent to the
following land uses:

0

Chemsain Konsultant Sdn. Bhd. Es-2
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1. Water Reservoirs and Water Catchments

Following preliminary mapping and developmenit planning the Project Proponent
has identified 72 Ha to serve as water reservoirs and 371 Ha to serve as water
catchment (Figure 3.7.1). As detailed in the FMP {Annex 2.3) the Project
Proponent will ensure proper management and protection of these areas.

The areas identified for water catchment include the existing water catchment
for the SAFQODA dam, constructed within the project site on Sg. Bongkol for
water supply to SAFODA and Kg. Bongkol via an established water treatment
plant (Figure 3.2.1).

2. Riparian Buffer Zone

Following preliminary mapping and development planning the Project Proponent
has identified 285 Ha of riparian reserves, comprising the provision of a 30 m
buffer on each bank of all permanent watercourses within the project site
(Figure 3.7.1).

3. Mangrove Forest

The project site within the Tambalugu Forest Reserve contains approximately
12 Ha of mangrove forest, which has encroached from the neighbouring
Bengkoka Peninsula Forest Reserve (Class V — Mangrove Forest Reserve)
(Figure 3.7.1). This area will be excluded from the ITP area and from all project
activities, and will be preserved as a conservation area.

4. Roads

The existing road network covers approximately 15 Ha within the project site.
The intended road network for this Project will be approximately 151 km in total
length and will cover approximately 90.6 Ha. The propesed road network is
shown on Figure 3.7.1.

These areas will be confirmed through detailed survey and ground truthing prior to the
commencement of project activities. The total area to be planted for ITP is subject to
change, depending on ground conditions, however the minimum areas stated above
for water reservoirs, water catchment and riparian reserve will not be affected and
where possible these will also be allocated larger areas.

The Project will also include the establishment of the required facilities for project
development. These are described in more detail in Section 3.9.1, in Chapter 3.

The Project will not require significant earthwork as there will be no terracing.
Earthwork may be required for the development of facilities and infrastructure,
however this will be minor and will be less than 40,000 m3,

(A
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Executive Summary

1.5

Existing Environment

Table ES 1.5.1: Existing Environment

Parameters

Description

Physical Environment

Topography
L

-
°"

The Bengkoka Forest Reserve is situated on gently undulating
terrain with predominantly gentle slopes (i.e. < 15°). Some short
steep slopes do occur, some of which are greater than 25°, however
these are limited to minor areas along the southern boundary and in
the east of Coupe 2. Only 17 Ha of the project site is estimated to
have slopes over 25°. The elevation in the Bengkoka Forest
Reserve ranges from 10 m AMSL along the base of valleys, and 130
m AMSL on the highest hills.

The Tambalugu Forest Reserve is predominantly flat, with elevation
ranging from 10 m AMSL to 30 m AMSL in the south-east of the site.

Refer to Figure 3.10.1 and Figure 3.10.2.

Hydrology

There are a number of rivers and streams within the Bengkoka
Forest Reserve. The main rivers are Sg. Kandang, Sg. Malubang,
Sg. Liu, 8g. Kisorong, Sg. Bongkol and Sg. Kakarangan. The
remaining rivers and streams within the Bengkoka Forest Reserve
are unnamed.

All rivers and streams within the Bengkoka Forest Reserve flow out
of the project site into the adjacent forestry operations,
predominantly Acacia plantations, and small scale oil palm
plantation. The rivers and streams flowing east will eventually drain
to the Sulu Sea, and the rivers and streams flowing west will
eventually drain to the South China Sea.

There are several unnamed streams within the Tambalugu Forest
Reserve, these all converge into one stream which discharges north
into the adjacent mangrove forest reserve and into the Sulu Sea.

Many of the streams within the project site (Bengkoka and
Tambalugu Forest Reserves) are seasonal and flow will reduce
significantly or dry up during the dry months.

The widths of the rivers and streams also varies within the project.
The rivers and streams observed within the project site during the
site visit ranged from < 3 m to > 5 m in width.

Refer to Figure 3.10.1.

Geology and
Soil

The Bengkoka Forest Reserve is predominantly underlain by soil of
the Maliau Association, with the parent materials of sandstone and
mudstone, and Brantian Association in the north, with the parent
material of alluvium.

Some minor areas of Kinabatangan and Tuaran Associations also
oceur in the north and east, respectively, of the Bengkoka Forest
Reserve, with alluvium as the parent material for both.

The Tambalugu Forest Reserve is predominantly underlain by soil of
the Brantian Association, with some areas of Tuaran Association
sgils in the north and east.

o
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EIA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Heclares), Chapfer 1
Pitas, Sabah Executlve Summary

Parameters Description

%  The soils in the area are suitable for the plantation of fast growing
species including Eucalypius pellita.

% The entire project site is underlain by geology of the Kudat
Formation, from the Oligocene period. The lithology comprises
sandstone, shale, mudstone, siltstene, conglomerate and limestone.

s A small portion of the Bengkoka Forest Reserve in the east is
underlain by geology of the Bongaya formation.

% A minor portion of the project site along the northern boundary of the
Tambalugu Forest Reserve is underlain by recent coastal and
v riverine alluvium deposits.

% Refer to Figure 3.10.3 and Figure 3.10.4.

“+ Baseline water quality sampling was conducted at five (5) locations
(W1 — W5) in the rivers and streams which flow through the project
site in the Bengkoka Forest Reserve (Figure 3.10.1).

‘% Sampling was also attempted in the Tambalugu Forest Reserve, in
the main unnamed stream flowing north through the forest reserve
into the adjacent mangrove forest, however during the day of
sampling the stream was dry.

-
o

All the parameters, with the exception of Total Suspended Solids
Water Quality {TSS), Turbidity, Total Coliform Count {TCC) and Faecal Coliform
Analysis Count {FCC), were within the limits of Class IIB of the NWQSM
{Annex 1.3). Traces of the agrochemicals tested for were found,
although these were at minimal levels.

“+ Elevated TSS and Turbidity levels are likely to be from upstream
riverbank erosion, following poor previous management of riparian
reserves.

% Elevated TCC and FCC levels may potentially be from human
waste, animal waste of microorganisms.

% Refer to Section 3.10.1.6 in Chapter 3 for further details.

“+  Baseline air quality sampling for Total Suspended Particulates {TSP)
and baseline noise monitering were conducted at the nearest
receptor of Kg. Serupil {A1/N1). See Section 3.10.1.7 and Section
3.10.1.8 in Chapter 3.

s The resulf shows that the present TSP level in the air at the sample

points is well below the stipulated 260 pg/m® level of the Malaysian
Air and Noise Ambient Air Quality Guidelines (see Annex 1.6). During the day of
Quality sampling there were some rain showers.

% The results show that both the day time and night time noise levels
at Kg. Serupil were high and above the prescribed limits when
compared to Schedule 1 of the Planning Guidelines for
Environmental Noise Limit and Centrol, for Noise Sensitive Areas
{Annex 1.8). The elevated noise levels were recorded to be
contributed mainly by the sound of wind and human activities.

Biological Environment

»

Flora and % As part of their pre-development activities the Project Proponent has
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ElA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Chapter 1
Pitas, Sabah

Executive Summary

Parameters

Description

Fauna

undertaken flora and fauna studies on the Bengkoka Forest Reserve
between October and November 2015, and Tambalugu Forest
Reserve between 02" and 24™ March 2016.

In terms of flora, the project site is in a poor state, with very little
diversity. The natural vegetation which once existed on the project
site has given way to invasive Acacia mangium and Acacia sp.,
which now covers the majority of the project site. In many areas of
the project site the Acacias have suffered from extensive forest fires
and fungus (Ceratocystis sp.), and there are subsequently large
areas of dead or dying trees.

Although the project site is in a degraded state, with little floral
diversity, it is still able to support a reasonable population of wildlife
which thrive in the area, including deer, bear, boar etc.

Refer to Section 3.10.2 in Chapter 3 and Annex 2.5 and Annex 2.6
for further details.

Land Uses and Human Environment

Surrounding
Areas

e

-
'+

-
v

0
0..

There are no settlements within the project site. There are however
a number-of settlements located in the vicinity of the project site,

The nearest villages to the Bengkoka Forest Reserve are Kg.
Kakarangan (200 m east), Kg. Serupil (200 m west/ south) and Kg.
Kapok (300 m west). The nearest houses to the project site however
are within Kg. Serupif, located within 50 m of the project site
boundary. It is also noted that Kg. Serupil is located aleng the
existing access road fo the project site, i.e. Jalan Mongkubou Laut.

The nearest village to the Tambalugu Forest Reserve is Kg. Suang
Duyang (500 m North/ North west).

There are a number of existing structures within the project site in
Bengkoka Forest Reserve which are remaining from previous
forestry operations and existing forest management, such as
workers huts and two (2) fire watch towers.

There are no existing structures within the project site in Tambalugu
Forest Reserve

There is also a small dam within the Bengkoka Forest Reserve
along the southern boundary near Kg. Bongkol. This dam was
constructed by SAFODA and provides water to SAFODA and Kg.
Bongkol.

The Bengkoka Forest Reserve is predominantly surrounded by
forestry operations, predominantly Acacia plantations with the
Sabah Forestry Development Authority (SAFODA) area. The
operator in these areas is Acacia Forest Industries Sdn Bhd. There
are alsc some areas of small scale oil palm plantations.

The Tambalugu Forest Reserve is bordered to the east, south and
part of the west by forestry operations, predominantly Acacia
plantations operated by Acacia Forest Industries Sdn Bhd. Also
bordering the project site to the west there is some small scale oil
palm plantation operated by the local communities.

0
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ElA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Chapter 1

Pitas, Sabah

Executive Summary

1.6

Parameters Description

% Bordering the Tambalugu Forest Reserve to the north is the
Bengkoka Peninsula Mangrove Forest Reserve {Class V).

% The surrounding land use is described in more detail in Section
3.10.4in Chapter 3 and is illustrated on Figure 3.2.1.

Findings

The main environmental issues identified for this project are as follows: Soil Erosion
and Water Pollution; Waste Generation and Management; and Fire Hazard. Other
identified environmental impacts are: Ecological Impacts; Noise and Air Pollution;
Traffic and Transportation Impacts; Socio-Economic Impacts; and Closure and
Potential Abandonment.

Table ES 1.6.1 summarises the environmental impacts and mitigation measures, as
well as the monitoring programmes during the project implementation.

The monitoring proegrammes recommended should be compiled with in the form of a
compliance monitoring report which should be submitted to the Environment
Protection Department {EPD). The monitoring pregramme should be completed on a
quarterly basis during plantation establishment, then twice yearly (during dry and wet
season) for the following 3 years of the operational phase, then annually in the middle
of the rainy season thereafter.

U Chemsain Konsultant Sdn. Bhd. ES-7
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1.1

1.2

Ringkasan Eksekutif

Pengenalan

T4juk Penilaian Kesan Alam Sekitar ini adalah “Forest Management of Bengkoka
and Tambalugu Forest Reserves (6,467 Hectares), Pitas, Sabah”. Penggerak
Projek adalah Gerak Saga Sdn Bhd. Projek ini akan melibatkan pembangunan dan
operasi perhutanan di kawasan melebihi 500 hektar. Justeru itu, Projek ini
diklasifikasikan sebagai aktiviti yang ditetapkan di bawah Jadual Kedua Akta
Perlindungan Alam Sekitar (Aktiviti yang Ditetapkan) (Penilaian Kesan Alam Sekitar),
2005, di bawah Perkara 2 (i} dan 2 (ii).

Lokasi dan Saiz Projek

Tapak projek metiputi kawasan kira-kira seluas 6,467 Ha yang terdiri daripada Hutan
Simpan Bengkoka 6,270 Ha dan Hutan Simpan Tambalugu 197 Ha (Figure 3.2.1).
Bagi tujuan operasi, kedua-dua hutan simpan ini akan diuruskan sebagai suatu Unit
Pengurusan Hutan (FMU) dan akan dibahagikan kepada empat (4) Coupe, Coupe 1-3
{Hutan Simpan Bengkoka) dan Coupe 4 (Hutan Simpan Tambalugu). Penggerak
Projek memegang lesen untuk operasi pengurusan di kedua-dua kawasan hutan
simpan daripada Jabatan Perhutanan Sabah, yang telah memperuntukkan jumlah
gabungan kawasan seluas 6,467 Ha untuk Penggerak Projek bagi /ndusirial Tree
Plantation (ITP) (Annex 2.1).

Dalam laporan ini, istilah "tapak projek" akan merujuk kepada jumlah kawasan untuk
Projek, iaitu 6,467 Ha, yang terdiri daripada keseluruhan Hutan Simpan Bengkoka dan
Hutan Simpan Tambalugu. Di mana diperlukan rizab-rizab hutan juga akan dirujuk
secara individu.

Hutan Simpan Bengkoka boleh diakses dari Jalan Mongkubou Laut, kira-kira 25 km ke
utara Pekan Pitas, kurang daripada satu kilometer dari utara Kg. Bongkol. Hutan
Simpan Tambalugu terletak kira-kira 4 km timur laut Hutan Simpan Bengkoka, dan
holeh diakses dari Kg. Serupil melalui jalan raya sedia ada di utara, yang bersambung
ke Jalan Suang Duyung untuk mengakses tapak projek.

Rujuk Figure 3.2.1.

Chemsain Konsuftant Sdn. Bhd. RE-1
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1.3

1.4

Status Projek

Tapak Projek

Pada masa penyediaan EIA ini, aktiviti pembangunan untuk projek ini belum
dimulakan di tapak projek.

Seperti yang dihuraikan dalam Section 3.4 dalam Chapter 3, tapak projek ini adalah
dalam keadaan yang semakin merosot akibat eksploitasi berlebihan sebelumnya,
kurang pengurusan, kebakaran hutan, kemarau dan penyakit. Tumbuh-tumbuhan
semula jadi telah memberi laluan kepada Acacia mangium dan Acacia sp. yang
invasif, di mana ia dalam keadaan buruk dan mendominasi kawasan-kawasan tapak
projek. Di sesetengah kawasan, Acacia mangium dan Acacia sp. telah diserang oleh
kulat (Ceratocystis sp.} dan juga telah mengalami banyak kebakaran di sepanjang
tahun, dan terdapat kawasan yang besar didominasi oleh pokok-pokok yang mati atau
hamper mati. Imperata sp. rumput (lalang) mendominasi kawasan-kawasan lain,
terutama di timur Hutan Simpan Bengkoka.

Jadual RE 1.3.1: Status Dokumen Projek

No. | Dokumen Berkaitan Status

¢ Pelan Pengurusan Hutan (FMP) telah dihasilkan
untuk projek ini, ini telah dikemukakan kepada
Jabatan Perhutanan Sabah dan kemudiannya
1 Pelan Pengurusan Hutan diterima melalui surat ref. JPHTN/PP 700-
2/1/63/JLD.2(8), dated 25/07/16 (Annex 2.2),
FMF ini telah dirujuk dalam penghasilan laporan
EiA ini dan dilampirkan dalam Annex 2.3.

*# Pelan pembangunan yang dicadangkan untuk
Projek diilustrasikan dalam Figure 3.7.1.

2 Pelan Pembangunan/ Cadangan pembangunan telah diperingikan
Susun Atur dalam FMP yang telah diluluskan oleh Jabatan
Perhutanan Sabah, seperti yang dinyatakan di

atas.

Konsep Projek

Penggerak Projek bercadang untuk menubuhkan Industrial Tree Plantation (ITP) bagi
Eucalyptus di tapak projek. Perladangan akan diurus dengan berasaskan pergiliran 10
tahun dengan tujuan untuk mengeluarkan kayu vyang kecil dan cip kayu dari
Eucalyptus.

Oleh sebab keadaan tapak projek yang semakin merosot, dijangka tidak ada kawasan
sedia ada mempunyai nilai ekologi penting dan tiada rizab riparian yang telah
ditubuhkan semasa operasi sebelumnya. Majoriti kawasan tapak projek ini diliputi
dengan Akasia yang invasif dan telah reput melalui eksploitasi berlebihan, kurang
pengurusan, kebakaran hutan, kemarau dan penyakit. Di samping mewujudkan ITP,
Penggerak Projek juga bercadang untuk mewujudkan dan memulihkan kawasan
pemuliharaan dan kawasan tadahan air dan rizab riparian. Dalam keadaan biasa
sebagai contoh, tumbuh-tumbuhan di zon riparian sedia ada periu dikekalkan, namun

Chemsain Konsultant Sdn, Bhd. RE-2
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disebabkan oleh keadaan semakin merosot di tapak projek, Penggerak Projek
bercadang untuk meningkatkan kawasan-kawasan ini melalui pengayaan dan
rehabilitasi tanaman dengan spesies hutan tempatan bagi mengembalikan fungsi
ekologi.

Pelan pembangunan yang dicadangkan untuk tapak projek telah ditunjukkan dalam
Figure 3.7.1. Keseluruhan tapak projek meliputi kawasan seluas 6,467 Ha. Mengikut
informasi terkini daripada Penggerak Projek, jumlah kawasan yang dianggap boleh
ditanam dan dibangunkan sebagai ITP adalah kira-kira 5,625 Ha. Kawasan selebihnya
telah diperuntukkan oleh Penggerak Projek untuk kegunaan tanah berikut;

« 1. Takungan Air dan Tadahan Air

Berikutan pelan pemetaan dan pembangunan awal, Penggerak Projek telah
mengenal pasti 72 Ha untuk dijadikan sebagai takungan air dan 371 Ha untuk
dijadikan sebagai kawasan tadahan air (Figure 3.7.1). Seperti yang dijelaskan
dalam FMP (Annex 2.3) Penggerak Projek akan memastikan pengurusan dan
periindungan yang baik di kawasan-kawasan ini.

Kawasan-kawasan yang dikenalpasti untuk tadahan air termasuk kawasan
tadahan air sedia ada untuk empangan SAFODA yang dibina dalam tapak
projek di Sg. Bongko! untuk membekalkan air kepada SAFODA dan Kg.
Bongkol melalui loji rawatan air yang telah dibina (Figure 3.2.1).

2. Riparian Zon Penampan

Berikutan pemetaan awal dan rancangan pembangunan Penggerak Projek
telah mengenal pasti 285 Ha rizab riparian yang terdiri daripada peruntukan 30
m penampan bagi setiap dan semua tebing alur air kekal dalam tapak projek
{Figure 3.7.1).

3. Hutan Bakau

Tapak projek dalam Hutan Simpan Tambalugue mengandungi lebih kurang 12
Ha hutan bakau, yang telah masuk daripada Hutan Simpan Bengkoka
Peninsula (Kelas V - Hutan Simpan Bakau) bersebelahan (Figure 3.7.1).
Kawasan ini akan dikecualikan dari kawasan ITP dan dari semua aktiviti projek,
dan akan dikekalkan sebagai kawasan pemuliharaan.

4. Jalan Raya

Rangkaian jalan sedia ada meliputi kira-kira 15 Ha dalam tapak projek.
Rangkaian jalan raya yang dicadangkan untuk Projek ini adalah kira-kira 151
km panjang dan akan melibatkan kira-kira 90.6 Ha. Rangkaian jalan raya yang
dicadangkan adalah seperti ditunjukkan di Figure 3.7.1.

Kawasan-kawasan ini akan disahkan melalui kajian terperinci dan pengenalpastian
tanah sebelum memulakan aktiviti projek. Jumlah kawasan untuk ditanam dengan ITP

u Chemsain Konsultant Sdn. Bhd. RE-3
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1.5

adalah tertakluk kepada perubahan, bergantung kepada keadaan tanah,
walaubagaimanapun, kawasan minimum yang dinyatakan di atas untuk takungan air,
kawasan tadahan air dan rizab riparian tidak akan terjejas dan di mana mungkin,
kawasan yang lebih besar akan di diperuntukkan.

Projek ini akan melibatkan pembinaan kemudahan-kemudahan yang diperlukan untuk
pembangunan projek. Ini telah diterangkan dengan lebih terperinci dalam Section
3.9.1, di dalam Chapter 3.

Projek ini tidak akan melibatkan kerja tanah yang banyak kerana tiadanya peneresan,
Kerja tanah mungkin diperlukan bagi pembangunan kemudahan-kemudahan dan
infrastruktur, namun ini adalah kecil dan kurang daripada 40,000 m3.

Persekitaran Sedia Ada

Jadual RE 1.5.1: Persekitaran Sedia Ada

Parameter Penerangan

Persekitaran Fizikal

*,

“ Hutan Simpan Bengkoka terletak di kawasan yang beralun landai
dengan sebahagian besar cerunnya tidak curam (jaitu <15°).
Terdapat sesetengah cerun pendek yang curam di mana
sebahagiannya adalah lebih curam daripada 25°,
walaubagaimanapun ini adalah terhad kepada beberapa kawasan
yang kecil di sepanjang sempadan selatan dan di timur Coupe 2.

Topografi Hanya 17 Ha tapak projek dianggarkan mempunyai cerun melebihi

25°. Ketinggian di Hutan Simpan Bengkoka adalah antara 10 m

AMSL sepanjang lembah, dan 130 m AMSL di bukit yang tertinggi.

* Hutan Simpan Tambalugu kebanyakannya rata, dengan ketinggian
antara 10 m AMSL hingga 30 m AMSL di tenggara tapak.

% Rujuk Figure 3.10.1 dan Figure 3.10.2.

% Terdapat beberapa sungai dan anak sungai di dalam Hutan Simpan
Bengkoka. Sungai-sungai utama ialah Sg. Kandang, Sg. Malubang,
8g. Liu, 8g. Kisarong, Sg. Bongkol dan Sg. Kakarangan. Sungai-
sungai dan anak sungai yang lain di dalam Hutan Simpan Bengkoka
adalah tidak bernama.

% Semua sungai dan anak sungai dalam aliran Hutan Simpan
" Bengkoka daripada tapak projek ke dalam operasi perhutanan
bersebelahan, terutamanya ladang Acacia, dan perfadangan kelapa
sawit kecil-kecilan. Sungai-sungai dan anak sungai yang mengalir ke
Hidrologi arah timur akan mengalir ke Laut Sulu, dan sungai-sungai dan anak
sungai yang mengalir ke arah barat akan mengalir ke Laut China
Selatan.

“% Terdapat beberapa anak sungai yang tidak bernama di dalam Hutan
Simpan Tambalugu, ini semua berkumpul menjadi satu aliran yang
mengalir ke utara ke hutan bakau bersebelahan dan ke Laut Sulu.

% Kebanyakan sungai dalam tapak projek (Hutan Simpan Bengkoka
dan Tambalugu} adalah bermusim dan aliran akan berkurang atau
kering semasa musim kering.

O

Chemsain Konsultant Sdn, Bhd. RE-4
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Parameter

Penerangan

-
*

Kelebaran sungai-sungai dan anak-anak sungai juga berbeza dalam
projek itu. Sungai-sungai dan anak sungai yang diperhatikan dalam
tapak projek semasa lawatan tapak adalah di antara< 3 mke > 5 m
lebar.

Rujuk Figure 3.10.1.

Geologi dan
Tanah

Hutan Simpan Bengkoka didominasi oleh lapisan tanah Asosiasi
Maliau, dengan bahan induk batu pasir dan batu lumpur, dan
Asosiasi Brantian di utara, dengan bahan induk aluvium.

Asosiasi Kinabatangan dan Tuaran juga masing-masing terdapat di
seselengah kawasan kecil di bahagian utara dan timur di Hutan
Simpan Bengkoka, dengan aluvium sebagai bahan induk bagi kedua-
keduanya.

Hutan Simpan Tambalugu didominasi oleh lapisan tanah Asosiasi
Brantlan, dengan beberapa kawasan tanah Asosiasi Tuaran di utara
dan timur.

Tanah di kawasan ini adalah sesuai untuk penanaman spesies yang
bertumbuh dengan cepat termasuk Eucalypfus pelfita.

Seluruh tapak projek adalah dilapisi oleh geclogi Formasi Kudat, dari
tempoh Oligocene. Litologi adalah terdiri daripada batu pasir, syal,
batu lumpur, batu lodak, konglomerat dan batu kapur.

Sebahagian kecil daripada Hutan Simpan Bengkoka di timur adalah
dilapisi oleh geologi Formasi Bongaya.

Sebahagian kecil tapak projek di sepanjang sempadan utara Hutan
Simpan Tambalugu adalah dilapisi oleh deposit aluyium pantai dan
sungai yang kebelakangan.

Rujuk Figure 3.10.3 dan Figure 3.10.4.

Analisis Kualiti
Air

Persampelan garis dasar kualiti air telah dijalankan di lima (5) lokasi
(W1 - W5) di sungai-sungai dan anak sungai yang mengalir melalui
tapak projek di Hutan Simpan Bengkeka (Figure 3.10.1).

Persampelan juga telah dicuba di Hutan Simpan Tambalugu, di aliran
utama yang tidak bernama yang mengalir ke arah utara melalui hutan
simpan ke hutan bakau bersebslahan, walaubagaimanapun aliran
adalah kering pada hari persampelan.

Semua parameter, dengan pengecualian Jumlah Pepejal Terampai,
kekeruhan, Total Coliform Count {TCC) dan Faecal Coliform Count
(FCC), adalah dalam had Kelas IIB dalam NWQSM (Annex 1.3).
Kesan agrokimia adalah ditemui dalam ujian dan ini adalah pada
tahap yang minimum.

Peningkatan tahap Jumlah Pepejal Terampai dan kekeruhan
mungkin disebabkan oleh hakisan di hulu tebing sungai, berikutan
pengurusan rizab riparian yang tidak baik sebelum ini.

Tahap TCC dan FCC yang tinggi mungkin sekali berpunca daripada
najis manusia, mikroorganisma daripada najis haiwan.,

Rujuk Section 3.10.1.6 dalam Chapter 3 untuk maklumat lanjut.

0

Chemsain Konsultant Sdn, Bhd.,
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Parareter

Penerangan

o,
9.0

.
()

Kualiti Udara
dan Bunyi

-
£

Persampelan garis dasar kualiti udara untuk Jumlah Zarahan
Terampai dan pemantauan garis dasar bunyi telah dijalankan di
reseptor terdekat Kg. Serupil (A1 / N1). Lihat Section 3.10.1.7 dan
Section 3.10.1.8 dalam Chapter 3,

Hasil kajian menunjukkan bahawa tahap Jumlah Zarahan Terampai
semasa di udara di tempat pensampelan adalah jauh di bawah tahap
260 pg/m?® yang ditetapkan dalam Malaysian Ambient Air Quality
Guidelines (lihat Annex 1.6). Terdapat beberapa kali hujan di
sepanjang hari pensampelan.

Keputusan bunyi bising menunjukkan bahawa waktu siang dan
malam pada kedua-kedua di Kg. Serupil adalah tinggi dan melebihi
had yang ditetapkan jika dibandingkan dengan Jadual 1 Planning
Guidelines for Environmental Noise Limit and Control, for Noise
Sensitive Areas (Annex 1.8). Tahap bunyi bising tinggi yang telah
direkadkan disebabkan oleh bunyi angin dan aktiviti manusia.

Persekitaran Biologi

-
Lcd

flora dan fauna

Sebagai sebahagian daripada aktiviti pra-pembangunan, Penggerak
Projek telah menjalankan kajian flora dan fauna di Hutan Simpan
Bengkoka antara bulan Oktober dan November 2015, dan Hutan
Simpan Tambalugu antara 2 dan 24 hb Mac 2016,

Dari seqi flora, tapak projek berada dalam keadaan teruk, dengan
kepelbagaian yang sangat sedikit. Tumbuh-tumbuhan semula jadi
yang pernah wujud di tapak projek telah memberi laluan kepada
Acacia mangium dan Acacia sp. yang invasif, di mana kini meliputi
majoriti tapak projek. Di kebanyakan kawasan tapak projek, Akasia
telah mengalami kebakaran hutan yang luas dan kulat (Ceratocystis
§p.), dan sesudah itu, pokok-pokok yang mati atau hampir mati
didapati di kebanyakan kawasan besar.

Walaupun tapak projek berada dalam keadaan tidak baik, dengan
sedikit kepelbagaian floranya, ia masih mampu untuk mempunyai
populasi hidupan liar yang hidup di dalam kawasan itu, termasuk
rusa, beruang, babi dan lain-lain.

Rujuk Section 3.10.2 dalam Chapter 3 dan Annex 2.5 dan Annex
2.6 untuk maklumat lanjut.

Persekitaran Guna Tanah dan Manusia

Kawasan
Persekitaran

Tiada penempatan dalam tapak projek. Walau bagaimanapun
terdapat beberapa penempatan yang terletak di sekitar tapak projek.

Kampung-kampung yang berhampiran dengan Hutan Simpan
Bengkoka ialah Kg. Kakarangan (200 m timur), Kg. Serupil (200 m
barat / selatan) dan Kg. Kapok (300 m barat). Rumah-rumah yang
berhampiran dengan tapak projek adalah berada dalam Kg. Serupil,
yang terletak dalam lingkungan 50 m dari sempadan tapak projek.
Kg. Serupil juga didapati terletak di sepanjang jalan masuk sedia ada
ke tapak projek, iaitu Jalan Mongkubou Laut.

Kampung paling hampir dengan Hutan Simpan Tambalugu adalah
Kg. Suang Duyung {500 Narth / Barat laut).

u Chemsain Konsuitant Sdn. Bhd.
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Parameter _ Penerangan

%+ Terdapat beberapa struktur yang sedia ada di dalam tapak projek di
Hutan Simpan Bengkoka dimana ini ialah tinggalan daripada operasi
perhutanan sehbelumnya dan pengurusan hutan yang sedia ada,
seperti pondok pekerja dan dua (2) menara tinjauan api.

++ Tiada struktur yang sedia ada dalam tapak projek di Hutan Simpan
Tambalugu

% Terdapat juga sebuah empangan kecil di dalam Hutan Simpan
Bengkoka di sepanjang sempadan selatan berhampiran Kg. Bongkol.
Empangan ini telah dibina oleh SAFCDA dan membekalkan air untuk
SAFODA dan Kg. Bongkol.

o

* Hulan Simpan Bengkoka kebanyakannya dikelilingi oleh operasi
perhutanan, terutamanya ladang Acacia dengan kawasan Lembaga
Pembangunan Perhutanan Sabah (SAFODA). Pengurus di kawasan
ini Acacia Forest Industries Sdn Bhd. Terdapat juga beberapa
kawasan ladang kelapa sawit secara kecil-kecilan.

0

%  Hutan Simpan Tambalugu di sebelah timur, selatan dan bahagian
barat adalah bersempadan dengan operasi perhutanan, terutamanya
ladang Acacia dikendalikan oleh Acacia Forest Industries Sdn Bhd.
Juga bersempadan dengan tapak projek di sebelah barat ialah
beberapa ladang kelapa sawit kecil dikendalikan oleh masyarakat
tempatan.

* Bersempadan Hutan Simpan Tambalugu ke arah utara adalah Hutan
Simpan Bengkoka Semenanjung Mangrove (Kelas V).

% Guna tanah kawasan sekeliling diterangkan dengan lebih terperinci
dalam Section 3.10.4 dalam Chapter 3 dan digambarkan dalam
Figure 3.2.1.

1.6 Penemuan

Isu-isu utama alam sekitar yang dikenal pasti untuk projek ini adalah seperti berikut;
Hakisan Tanah dan Pencemaran Air; Penghasilan dan Pengurusan Sisa; dan Bahaya
Kebakaran. Kesan alam sekitar yang lain yang dikenalpasti adalah: Impak Ekologi;
Pencemaran Bising dan Pencemaran Udara; Impak Trafik dan Pengangkutan; Impak
Sosio-Ekonomi; dan Penamatan dan Potensi Peninggalan.

Jadual RE 1.6.1 meringkaskan kesan alam sekitar dan langkah-langkah mitigasi, dan
juga program-program pemantauan dalam pelaksanaan projek.

Program pemantauan disyorkan perlu dilengkapkan dalam bentuk laporan
pemantauan pematuhan yang perlu dikemukakan kepada Jabatan Perlindungan Alam
Sekitar (JPAS). Program pemantauan harus dijalankan setiap suku tahunan semasa
penubuhan ladang dan setiap enam (6} bulan (pada musim kering dan hujan)
selama 3 tahun semasa operasi perladangan, dan seterusnya setahun sekali
pada musim hujan.

U Chemsain Konsuitant Sdn. Bho. RE-7
CK/EVA03-4276/15



g3

SLALTE-COFRATIND
PHE UPS JUBNASUCY UESWAYD)

Y,

“ejad-yeladiaq yeioo
welep neje lensas Bued uedweusd uebusp ‘esoq yigs| Buek
uesemey ueyisiequad jBeq ueseuesde|p yejepe ¥ezow Yelod
uep ‘esew njes-njes eped ey QL 1Y!gSSW Yepll UeNUIsiaqp

‘8dnod ueunbuequiad uelad wejep 1p 1vuuadia) Huek
lenpe] nyibuow npad ebnl abeses uevelequiag ‘nies depss
BH g senps Bueiny yiqe| »o|g-0lq wejep 8y ueyibeyeqp
uexe el euew Bueh ‘eH oo eBBuUlY 00z Lep yeled epedsy

eyib d : .
Bued ueBuidwepisg uesemey yequn[ emeyeq uexynfunusw ueMbeqeqip uese adnoo dees "ueqes ueueinuiad ueleder | Z')
&Y ueunye] eliay ueBuesuey uebuap ueyeNNWSNIP UBYE BUBLL
sniey Ul |enpel uep ued-uepd ‘adnon denes  welep )
Bued ‘ednog ueunbuequisd uejed wepep ueypuusdip BueA
IeyBuniadioq eiedss ueyuelelip ueyngun-ynquiny ueyrsiaquiad
[enpefl uep ,Buyooiq Auaipedwos, ueed InyiBusw 1Buusdiag
uewynunusw  [enpel uep bumooly  AuswyEdwOD uelld
BIE03s uedersip nped  usynquinkynquiny  UBYISISqWS4
‘uelueuR] ISejigeyss uep ueeAiebuad
¥mun  ueynqum-ynquinl  uep jndss  yoyod ueBuenquad
uelenosbusd  uebusp  ‘ueeleyynwad  uesemey weep
ueynqg uep ‘ueunBuequuad ymun nuad euew 1p eAuey uep ‘yoloid
ing uep noueEq A _ P 4 LEp e ‘uexJeusqIp uep npad euew Ip ‘ipel ejntwss ueny
yede) uepedwos weep Ip uedpeylp eAuey ueynquinynqGLuny
saisods uebusp ueweue) IseNgeyas uep ueeAeBuad ynun
ueyisiaquod emeyeq UBMISBWSW YNiUN [ENSIA UBESYUSWSJ
ueynquni-ynquwin} uep nds. yoyod uebBuenquad uenenosbuad
UByUisiaqip yepn uep Jeiqp yelepe ¥afoid | uebusp ‘nsed jeusyip Guek ueereynwad uesemey euew-euety
sede} uepedwas Jen| uep ueeseyynwad uesemey uexyniunuew | wejep 1p uexuelefip ys|og Jepn ueyisiaquiad yefoud xedey | 1)
eAedns ‘uedyisuaqip epell Bued  ueyelegesiaq uesemey | uepedwss 1yigs|slt yepn uep ueunbuequed 16eq nped Buek
UBp uexyisiaqip Bued uesemey eselue Ip uepedwas ueynunuaw | UBSEMEY-UBSEMEY |p UBMPEYIP SMIey ueynquin} ueyisiaquiad
1Beq yedey ueysiequad sedsias uesysiaqp BueA uesemey | ‘il dede} Ip enuuaq  elley Buelegess  wnjgges  yeue)
uexpnfunusw ¥Mun {$4o) JeulpJooy uep yyue) uebusp) lequresy | seje Ip sejsl ueBusp uexepuenp npad yafoid yede) uepedweag
“yeloid yede) uepedwas Ip yeur) seje ip sejsl Buek ueepueuad
uxNfunustl 3Mun (S4o Jeuipiooy uep yyue} uebusp) lequeb
uep yolcid yede) uepedwas ueynlunusw Yede) nje unsns uelad
Y UBRIRLUDIUAY UBP YeUE) UBSINRH | ('L
yede} ueesiuawad uejeyen uenejuewad weibold uejemey uep {sebB yexBue Ueisag wepy yedw "ON

UenejuBLRY Weibold uep I1seBiw yeybue Jeyyes wely yedw) :1°g°L 3y [enpep

Janyasyg uesexbury
t qeg

yeges ‘selid
‘(sauepoaH £91'9) Seruasay Jseio4 nBnyequie; pue eyoxbuag jo Juswabeuew Sol04 10§ wiT




634

SLBITF-EOPAIIHD
UG UOS JUBHISUOY LIESWSYD)

- ‘uasa uellueliag weep
‘epeir] | ueypupsdip BueA usdas uexeuessepp npad () Bubbog | gL
Joedutf paonpay “saload 1serado ynun ueeusyiaq Buek euew 1
"SEWOIQ “ejoal uebusp ueyunouBYIp
ueunquy ueypseybusw oyisuag uep Jesoq Yiga) Bued sewolq | uep uedpegasIp SNUBY ‘SEWOIG Ueunquiy ueyiseybuaw oyisuag
uesegqafuad uep ueinsueybusd uexyniunusw npad ebnl Jequeb | BueA Jesaq yige| BueA sewolq esis pyueny uebusp uejedwe) | 27|
-lequen) ipefl einwss ueednBuad ynun yedey |p uexeBBupip | wyeder 1p eanBuaw uexueiqip snuey sfeses  ueyelequiad
sewolq uexyniunuswl {S49 Jeuipiooy uep yyue) uebuap) jequesy | uep yedel ueysuaqusd epeduep euellp BueA  seuwolg
. -‘uexeunbip yajoq
uexeunbip nexbusf piedes uexesoiow bueiny BueA neybual padas ‘ueyyesossw Buerny BueA elsus| ‘jewsa)e
eloual uep “ede} ueyisiaquad ymun ueyeunbip yepin yeous! | 9l
UBNIUNUSW (SO 1ewpiooy Uep iue, Uebusp) Jeques iebegag ‘yeuel ueexnuuad UeYYESOISW UB[EPE Ul BUEIS)Y
‘yede] ueyisiaquiad ynjun ueyeunBip ysjoq Mepn Yejolusr
‘(ysieq exl) eleyes
‘epell | Buusy wisnw epedsy peyss) sniey yedey ueyisiaquad nianxe | gL
nier Medey ueyisiequad esewss ey quelp npad eodenn
‘ueleueuad "elry iquelp sruey ebnl wisnuuag
Auanoe ueiesopAuad ueyynfunusw 16eq ‘ueyyistaqip yelsl BueA | eBnf eAueuewip BueA yuag xeue uerenbuad uebBungny
UBSEMEY NJENS Ip ueyue|elip yeps) ueweueusd sedajas ueynuadip | "uelny unsnw eped ueyueehp eAuey ueweueusd uep Bulay .
ebnl {gdo 1eupsooy uep yijuel uebusp) Jeques -upbunw | wisnw eped ueueelp 3Nun UeyI0ASID Yyelepe ueyisioquad vl
yneflss ueySueinyip yeepe ueweueusd uep ueyisiequad elejue | eAuleypdey uexeleAuaw 16eq upbunw jedanss JiyyeIs) ueweue)
esew ueypyniunusw ymun ueweueuad uep ueyisioquad enper | ueBusp weuenp npad uexyisiaqip ye@) bueA yeue) ueeynulag
“e1oy-)BoYIaq ¥eiod welep neje uedweusd uebusp
w (g eAubuesny-Bueinyas yesidiaq BueA yazow yei0o epeday
uexiBeyeqip npad Jesaq BueA uesemey| "UBYB[B(QasIaq UBSEmME)Y
‘L EIRjIad NNy | 1Ip BnuLsg  ueyisidquad wni@gas  ‘ueweuesuad ynseuwlal | €L
‘Ml uesSEMEY IP BINULSq NsawW 1sesado ‘uByyIsIeqip YyepPl e
00| wnuisxyew ye@ag "eH 001 1YIgajow 43|oq yepl} ESEW njes
eped ueyyIsIagip ynjun UBYB[SGesIoq YBUE] uesemey yejwnp
ede] ueesyuauRd Uuejejen uenejuewad welboid ueemey| uep ISEBIHW yesjbue Yeijeg we|y yedwy ‘ON
Janyasyy uesexBury YEgES ‘Selid
1 qeg ‘(salejoaH /61'9) sealasay jsaio4 nbneque | pue exoxbuag J0 Juawabeueyy 153104 JOJ viT




0i-34

SL/BLZB-EOPATHD
PUG UPS JUSHNSUOY LILSWBYD)

“edey
Ip 1ebuns yeue uep rebuns wejep 9y SrUs} UE¥Ng Uep ueYNqLIN)
-unquiny uesemey sy 8y ueysedsiip sniey uep ‘Buejas denes
B . ﬂ -
S11 BIead iy p uedepuaw dexbuesad ueBuep dexBusip npad uepel 1de) 4
Ip uellediad walsis “Yoford yedey wejep ueel enwes Bueluedss
P uexelpesip npad jensss BueA uejel 1dey 1p ueuediag
“fede] ip ueepesy ueBuap 1ensas Buek ‘urel-uie| uep
Buiny yyseid ueiejsy uebusp esejuswss uebunpuipad padas
S1} erepdad yniny ‘ueeuesyep nped [ensas Bued uesney ueemey yexbue et
-ueybue| ‘np yeloud yedey 1p yedepip yeue) uespey euew Ta|
‘ueyuasalip bueA ueduns ueiny uesemey nyel ‘yaloid yede)
‘nped BueA euew | weep Buelelip yelepe uesalousd ‘UNIsD ueselUal Ueyisioqiad
Ip uruao Buefued ueyBueinBusw 1Beq Iqwelp BueA yeybue| ede | yepaey uep ‘Jed uesejual podss ewueyp BueA yepeey | 71|
-ede uexpinfunusw (S49 Jeulpiooy uep yyuel uebuap) Jeques | ueyeunBBusw uebusp unbBunw yeAueges ueyBueinyip snuey
urusa Buelued ‘ueynuadip Guats| 1p ueunBuequsad euew 10
-ueunGuequisd "yeibodoy ejed eped ueyng uep yede) Ip [exizy ueepeay
. q uexiesepiaq npad WeINS urudo uesemey ueuepedwasiad
male epeduep uexendsyip ‘.67z < Umiso uebBusp psed
(1'z’e ainBi4) ueeleyynwad uesemey 1ebeqos eleyipdip | 1171
leusyip BueA uesemey euew-euew ueynfunuaw BueA (54D
Bulpsooy uep yyue) uebusp) Jequeb uep yedey Jnje unsns ue|jaq uep ueunbuequisd WAmE epeduep uejienosyip sniey -SC
yeu : 1yigajsw unJao uaipest uebuap yafoud yede) weep Ip uesemey
: e elad [
eAwnpinis uep eAuueepesy ueBuap yoloid Jie uen|e| weep sy uelejelad uep eialusl ueypNsewsw
eduel ueyesspsip nuad  ueewquwsd  uep ‘lIlexss  ewes
Yede} wejep tebuns jeue uesejl enwos uepniunusw (SO ) oLL
PUIDIOON UE L€} uebuap) JequeB Uep Inje Unsns yedel LBl Buezenp yejepe e uenie| ueyeysAuad "euigip nuad ensas BueA
JEUIRIOON UEP i} P} dequ P Heder UBrod uejequrel Bumagwsad ‘uexnpadip rebuns yeue ueseju eusw IJ
(%51} .8 IyIgajow yepn ueel ueuruasay ‘ueyigaaq Bueh ueeynuwirad uesiyey ueyyejabusw ]
ueynfunuaws (S49 Jeuipiooy uep yjue; uebusp) leques | ynun {%G1) .8 WMIgeew  yajoq yepn  uepel UBUNISO3Y 6
jede) ueesyuawad ueiejen UBNEBJUBWAH Weibolgd uelemey| uep tseBiupy yeyBueT “Jepyag wepy yeduw ‘ON
Hinyasyz uesexbuty yeqes ‘selig
L qeg ‘(sasepoap 198 '9) sartosay Jsaioy nbreque; pue eyoybusg Jo Juswabeueyy 152104 10 Wi3




Fi-3d

SLRIZE-E0PATINO
PUS UPS JUBJINSUOY] BSUIOYD

‘yesow Jeo uep epue} ueded uebuap
L) eieqiad yniny | yeuey seje |p selsl ueBuap ueyepuelp yepepusy ueuedu | gL}
gezu enwos ‘gjnuwieg yedel ueyisisqwad ARYE WNRQag
"UBIWSP JBeNgJag ¥NjUn UBKICASID yejepe
Ide1a) ‘jeysy xepn BueA Jie ueinjes-ueines |p ueupeduy gezu
‘Inj2q BueA ueIEQa|9Y UBp Ueue) Sele ueMeIpsAuSwW ynjun uenpaday njes ueyng el undnejeaa ‘adnosy
Ip sejel ueBusp ueMepuelp e ueyisewsw ymun yafoud syede; | UBunBuequwad ueled wejep ueypuuedip pewepnuw uenpaday
Ip ueelpasip fueA ueuedu gqezy depeysa) (ensin ueesyuowo | UeBuep ‘odnog denss 1Beq yedey |p uensed|eusbuad
nepw uespewepnuip npad uveuedu qezu uenpadsy (L°Z'S
aiqel) (1'z'9 ainbi4) uedwis ueny ynun Yeqeg UBUBINUE4
ueleger uengaday mibucw |ensas BueA ueuedu qgezu | /L)
ueBuap uejeipasip sruey uie| GueA [BBuns yeue enwosg "L°Z9
ainbi4 wejep uepyniunyp Gued padas “yalousd yedey wejep
"eloid yedey werep tebuns jeue uep lefuns-iebuns 1p ueuedu | psed jeuayip Buek [exey eweln reBuns Yeue uep rebuns Buige)
qezu sejel BueA uepedwas uep ueeipaiuad uespinfunual (SH9 | denss |p ueyeipasip npad ueped gezu Jeqo| W-gg 1ebuns yeue
jeulpiooy uep yuel uebusp) Jequeb uep unje unsns yede) UBlBd | peBuns ueleqoioy UBNIESEPIS UBMUSNP Ueo) BueA ‘lensas
Bued uenedu qezu uesegsiey uebusp ueyelpasip nuad yoloud
sede) wejep [Bxy9y 1efuns yeue-yeue uep lebuns-lebuns enwag
‘winuisyew uedeyaoay
eped i1seradoisq tedep uep ueieves ede-ede epeduep seqaq ‘BAULBURSOYIDQ0Y
“eq ueBusp efelip ‘“yieq uebuap eurqip ‘uenin] ymun 1enses | ueyeyebusw  ymun jege] uwelny sedejes  srunfes neje | g9y°)
yejepe el emeyeq uexnsewaw ymun yejepe ju| yaloid sede} Ip | ‘deje) esedss ueyexayip npad uejirediad WoO)SIS-WIS)SIS BNWAG
ueyepasip GueA ueplediad walsis depeyia) [BNSIA UBBSYUSLUSH
ueyngquwiny
-ynguiny uesemey sy eweln wasy Ip uepsediad wosisis uesedajad eYes ewes Buele(p YE[EpE BEUNS
ueyyniunusw sniey tequesy -(epe ey} yedey 1p nsed [euayip
yeue-yjeue neje |eBuns-ieBuns oy Snus] uesedsied "Uueynguuny
ye|e] Leue} uespey BUBW Ip ueshey uelemey yeybue-yeybue) [T
-ynguin} uesemey a9y ueyseda|p Ye|sniey way Ip UBlIes Wajsig
ueeUESYEIRd UBp USWIPSS UEBlEMBy UBBuBl-yejbue| snseulst BUWEIN Way Ip uepninmip npad ensas BueA uenes wa)sig
ueje( 1ds} ‘eweln way Ip yieq BueA uepnlediad woysis ueeipaiuad ‘ T ’ : :
ueyyniunuaw (g4 jeulpiooy uep jue} uebusp) Jequiec
jede] ueesyLawad uejejed UEnejuewad weibold uejemey| uep 1sebiny yeybue ‘epyes wey yedwy ‘ON
#anyasy3 ueseybury yeqes ‘seyd
I qeg ‘(sauejaan f91°9) sansesey jsauog nbnjequuie pue exoxbusg jo Juaweabeueyy 153104 Jof viT




-3

SEBLEEOPATAD
PUg "UPS juBlSUCY uresway)

-Bunpuiia) uep yeAulw deybuesed uefiuap ueyiediad wasis
"IBNSas uelles
: ‘lensas BueA Busjusq uebuap ueyelpasip sniey uep eyopIS)
ws)sis uebusp uexelpssip uep Bunpuipa) ‘Bunpusqip 1exap.a}
BueA |peigjnwes sie ueines Lep w Qg eAubuesny-Bueinyes
BueA ipelejnas s ueines uep w e eAuBueiny-Bueinyos
yepiepudy ueuedwiAusd ueseme) ‘ueelelay U0 ueNSNINIp
yelepe ueuedwiAuad uesemey uexyniunusw sruey Jequeb uep
BueA uesndnjad uenje] nfepw uesndniad ynun ueyNdwnyip | zZ'L
inje unsns uejad -ueeussgaq BueA ueelelsy ueinesad-uelnjelad
neje [exoquwsad-leyaquad epedsy uejiequoyip sniey teyeda)
BNWSS Iynlewsaw eAeyequaq ueyeg-ueyeq uep ewunolbe
BueA sexoq Bueleqag -yieq uebusp lwuebueyp nuad uep esewas
ueyeq yniun  ueuedunAued uesemey uexynfunuaw  (S4o
BUIPIOOY LB uey uebusp) Jequieb uep yede) INje unsns ueje ueelesay ueimesad jnybusl uedwisip npad yeAulw uep ide
1EUIRIOOY UED LpiLE} P} Jeq P eder m Bd ueyeq padas ulel BueA efAeyeqisq ueyeq uep eiupjoibe ueyeq
~alfoid eder wejep 1p Jie uebunye) ‘lexas ewes Buesep yejepe ‘uedweuad ucz
Jslwuad Jeies Ip lensas Bued w g5 uedweuad ueepueusd welep 1p ipel gnwas uelny saisads uebusp uBWBUE) ISBYIIGEYS)
uep ueelpsAucd UBBASELUSW  3NUN  |BNSIA  UEESUSWR uep ueeAebued uelenosbBuad uebusp ‘Ul uesemey wejep
-lie Cmm_.._jv_mu .—@a@Et@Q QC____mv_mw p wm_w.— v_m_—O.__Q HIAIMEe-NIAIYY “Ueue) Seie Ip wm_w_. CmmCmU ueyepuejp 1L
BueA uedweuod w g ueepueuad uep uexnurued uep yaeloud | YBPMEPUSY Uedweuad uoz uep Jie uebunye ] “yoloxd yede) wejep
ede} weep 1p 1e uebunye) sejel ueepueusd uesNNIUNUAW (4O eAusisliuad seyyes Ip uedweuad uoz w-Og uebuap ueyelpasIp
Jeuipiooy uep yyuey uebuap) requiel uep Jme unsns yede; uejag | SMBY 129 2inbi4 eped uexyniunyp BueA adas se uebunye]
~yolosd yede] wejep nexeq uesemey ‘lexyas ewes Buele|ip yeepe ‘uedweuad
Ip 1ensas Buek ssjewued Jepyas 1p w ¢ uedweuad ueepueusd | U0Z Welep Ip 1pel enwas ueny saisads neje tensas BueA
uep ueeipgAusd  uesRSBLWIOW  YMUN  [BNSIA  UeBSHuUSWaY | NBYEq saisads uebusp eAwjlegiieqes ueweuey iseppgeyad
uep ueedAebuad uelengseBuad ueBusp ‘Ul uesemex-uesemey .
‘nexeq uesemey Jelaswuad Jepes 1p sepsl bued w g uedweuad | welep ofoxd APy ‘Yeue) sepe 1p sepel ueBusp uesepuejp 0c’L
ueepueuad uep ueeipafusd uep ‘ut wolouid Nede) wejep | yeepuay neyeq ueiny uep uedweuad uoz (1°z'9 ainbiqg)
sefal BueA nexeq ueny uesemey ueepueuad uexyniunuaw (S49 | yaloid yede) weep Jaawuad Bupexes Ip uedweusd oz w-9g
leuipiooy uep yyuey uebusp) requel uep nie unsns yede) uejpq | ueBusp ueyepesip sniey ny yaloud sedey wejep neyeq uejny
‘lleyes ewes Bueleyip yeepe ‘ipel ejnwas
- oloid yede) weep Ip e uBYBPE) UBSEMEY-LUESEMEY | UBINY Salsads ueBuep ueweue] iIsejjigeyar uep ueeAeBuad
sejel bued ueepueuad uep ueelpaiuad uesynlunusw Buek (S4o | uelendebusd ueBuap ‘Ul uesemey-uesemey weep yaloud | §L°1
Jeulpiooy uep pue) uebusp) requeb uep yede) inje unsns uelRd | AIY "Yeue) seje 1p sejal uebuap ueyepueyp yepepuay L'z'9
ainbi4 eped uexpyniunyip BueA sl ueyepe] uesemey-UESEMEY
¥ede) ueesyuawnd uelelen uenejuewad weibold uejemey uep 1sebniy yeybue Leinjag wepy yedw ‘ON
Mnosxys ueseybuny yeges ‘sepd
L gqeg ‘(saiepan £9¢°9) Sordasay JselcH nBrequie | pue exoybusg jo justisbeury Isau0y Joy wig




-3y

SL/RLZHCOPATNO
BYE 'UPS JUBYNSUOY UeSWoyD

‘ueeleyinwad uesemey Wejep 1p Yelaua) Yepl} uep 1exapla) BueA
pefejnwas ne ueines uep w gy eAuBueiny-Bueinyas yejopa]
1993 Way-wsy UEp BWEIN Way BMBUBRQ ueyyniunuaw {sSdo
Teulpiooy uep yyue} uebuap} Jequeb uep yede] unje unsns uejed

‘ueeseylniuad uesemey LWWBEP
3e}ala) yajoq yepn uep ‘jevapie} bueAd pefeinweas ne ueinjes
vep w gg eAuBueiny-Bueinyas ueyyelanp npad Buepe| weep
Ip yeepa) BueA |99y yiga| BuBA wWay-Way UBP BWIEBIN WaY

8C'L

"epel]

“WwiNwiuitl Yyejepe ueelnuuad ueue| euew
ip esew-esew eped [ uepeqas uexeunbBuaw ynun Iquietp
nuad ueebefusd ‘wnwisyew uesoy ynlun Yyeseq ueeynuLad
eped ueyseyideip nuad ejwpjoibe ueyeq uep eleq undnejeps

Lt

“epell

‘upjbunw Buek
BUBW ip ‘|enuew eiesas Indwni uelemey uep 160|101 uelemey
epeday uejuaqip Sniey ueewenoy  upfunw  yeAueqas
uesbueinyip sniey ewes SueA ueyeq-ueyeq uep ledwni unoses
“escsad unoes ueeunBBuad ‘F/EL HES0Jad NN|UNBW unoey
EPY yemeq Ip ueydeisyp BueA Buepun-Suepun uep ueanielad
-ueinjesad IyiBusw yesow ewpolbe ueyeq ueeunBBuag

97l

"Bpel|

"119y uebuap neuedip
nyad Ul uesemey-uesemey uebusp uesidweylaq JnguisAuswl
isesado uep |exyas ewes bGuelep yeepe ebuns yeue
-jeue neje eBuns-reBuns uep ueeleyNWad UBSEMEY-UBSEMEY
‘uByelaqasiag yeuel 9y esenppaq elwnolfe uemques

T

‘epel|

"BILU c.mcmn ueeunbbuad
uexbueinbuaw ymwun ueyeunbip yajoq yueblo eleq y2joq ey

¥l

‘epel]

“Jelb{as wele ueseiaouad
uep uenzeqwsad ueybueinBusw  uep soy  ueyEWIUSW
yniun enunjolbe ueeunbbuad uedeiayay uep BSEW 'SOp ‘Yepaey
[emebuawl uep 1eey uebuep ensAusw sniey uesrunBuad
uednsed -ueeunBbuad esew uep yejwnf uesRlagYPUSL
uebuap ‘jemeyp npad  ewpjoibe  ueyeq ueeunSBuagy

T

yedel ueesyuIwad ueleien

uenejuewad weiboid

ue[emey] uep I1sebinw yexbue tenjag wey Yedw)

JRnyasy 3 ueseybicy
L qeg

yBqes ‘Seid
‘(sauejoaH 91 '9) Saatasey Jsauo4 nbeque | pue exoxbusg j0 Juswsbeuey 150104 J0} i3




[ 4a=1-]

SLRLZE0EATND
PUG 'UPS JUBJNSUCY UleStiayd

0

yalold yedey ‘uBxeUESYEP Nyad Jejs ueiesequad .
Ip eynqisy ueresequad epue) Bueleqss Beq [ensia ueesyuoWad | S04 lleX9s ewes Buele|p Uelepe SBWOIq UBIBYRqW34 ¢e
"SEWOI] URUNQLUI “ejoual ueBuap uexunoueyip
uejyiseybusw ojisuaq uep Jesaq yigal Buek sewolq uesieqaiuad | Uep uBIEQaSIP SNUBY ‘SELUOIQ ueunguy ueyiseybusiy oxisuaq
uep ueinoueybBuad uepinfunuaw npad ebnl Jequeb-leques | Buek ‘Jesaq yiga| Buek sewolq esis nuueny uebusp uejedwe] | |7
‘Ipel enwas ereoss ueenbuad ynun sedeyp 1p ueyeBBunp | yede Ip leanbusw upeIgip snuey afeaes  ueyejequad
SelWoiq uepnfunuaw (S4o) 1euIpiooy uep usue) uebusp) Jeques | uep  yede;  ueyisuaquiad epeduep  uByiSEYlp SEWOIG
seuworg
uesnunbuad uep esig ueiseybuad | oz
(€71 xauuy) (WSOMN) eisAerepy sprepue;s
Auenty sojepn feuonen gl Serey ueBusp uewBulpueqip uexe
uesnndey "9 Jeydeysd Wejep |'z'9 I[qel Wwejep uybuejuaqp
ye|el uepdwesiad  uenuadsy CUBNBINWIP  WN[RQ  YISBW
yalosd manMe-nae euew ip yaloid uesemey Ip UB)EUBSHE[D “Woloud yedey weep 1eBuns ]
uede Yepy uenejuewad nper ‘Sefoud yedey ype uesemey | yeue uep ie6uns Ip ueyueelip npsd Je Eeny uenejtewsd unny bt
-uesemey Ip ueyjueiellp uenejuewsd ueyjSELUBW YNJUN UBY|ISBYIP
uexe uenejuewad jenper “L'Z'g 21nbil4 welep uexpnfunyip yeepe
uenejuewad 1sey07 yolord yede} welep ebuns yeue-yeue uep
lebuns-iebuns 1p uesueelip npad Jre [eny uenejuewsad upny
lquelp ‘webuenp essbas uep poyaup npad Jie uriewaoLad 1eUSBUSW
Bued ueyepup agng-gng ueBuap e ueslewaouad Buejua) 0g°L
ueledws} jexereAsew epeduep uepesaq BueA uenpe enwag
ueledws) jeyesedsew epeduep ueyeMIaq UENpE ENWSS POYaY
“oaloud yedey ip ueyseyp Guek esis
"0°Z BIRdIad NNy | Uep e uelewaduad ueyBueinbusw ynun ueseuesyepp nuad | gz
0°Z eieniad welep ueyduuadip Bueh 1sebyiw yeyBuej-yeybue
jede] ueesyuawad UBjEIED uenejuewad weiboiy uejeme) uep Isebiiy yeybuen “einiag wepy yeduw) "ON
JRnyasyy uesenbuny 4eqes 'sejd
L qeg ‘(sa.uetoar £9p°g) sansasoy jseuo nbneque) pue exoyfuag jo juawabeuepy )sai04 10y i3




SE-3y

SLALZEOPAIMAD
'PHE "UPS JUERNSUCH Wesiiay]y

1pele|nwas Jie uelnjes neje yede)
uelijes ‘ueeleyinwad uesemey ‘yeue} ay ueysndn)ip eAuBueuam
-Bueusmas epn ueyequwny uep [enpels) esis ‘leladad esis [Ex3s ewes
‘SELIOIQ HNSEULIS] ‘BSIS UBYISEWSW 3jNiun [BNSIA UBESHUIWSH Bueseip yelepe uejuedisd wejsis uep Jpefeinwss Jie ueines | 9z
-UBJIIES WJSIS UEP IPElRINWaS JIE UBINjes 'ueeleylnwad ‘ueeieyiinuiad uesemey ‘Ueue) 9y esenjapaq esis uesndnjad
uesemey ‘yeue] 9y esen@uaq esis uesndnpd Bueieqos
uespnfunusw (S49 teuipiooy uep yyuey uebusp) lequeg
ieq BueA deye) ay eseBBusiasip uep sNINIP BI UBYISEWALU (1'Z°9 24nB1g) ueeieynwad UBSEMEY I NEI9|IS) U3|0q
ynun ueBuenqued jede) ynseuus) ‘enWes IBUY Uep BSIS yepy uebuenquad Jedwa) ‘esis epeduep seqaq ny jedwa)
ueBuenqwad ueyepnwsy ueepeay depeyisl |BNSIA U2esyuswad uBSEMEY IEJNOS UeyjSewow ymun uep yedumew ebBuiyes
‘nsed [euasip BueA ueeleynwad uesemey wejep epesaq yepry | UNURd 1peluaw yepn e1 emeyeq UBNISEWAW Mun UBYeNaNp | §Z
uep 1eyepia) Buek ipelenwas ne ueines uep w g eAuBueiny | UEP M1Eq uebusp ueysrunip npad uebuenquwad ledwa ) “jeyopIa)
-Bueinyas 3epapa) esis uebuenquad sexo; ueyNiunuswW (SdS tpeleinwas JIe uesnjes Lep Jaw g eAuBueiny-Gueinyas
Jeurpiooy uep pjue) uebuap) Jequeb uep yede) unje unsns uejoy | TEIRHS) nbed yedey 1p uedeipasip ests ueBuenquad jedwa|
“yoloud yede} wnwn ueyisiagsy depeyia) [BNSIA UBBSHUSWS -uexeunBip uep uexeipasip npad
afoid yede} Ip UeNeIpeSIp BINWeS dmnuad ueBuop yedwes Buo] -ewen way jynseuus) ‘Yedel vz
Jeyy ueyepnwey uep we esis uesndnpd uexpniunusW (Sdo ueyepnwody enwss Ip esew depas eped ueeuesye|p ned
JeuIpiooy Uep e} uebusp) Jequet uep yede) Jnje unsns uejay | M1ET BueA esis uesrunBuad uep Suidesyssnoy poob ueewy
ypsawoq jefodad esig
ueyien@yip
- elobas smuey |pelejnwas lle uenje| HNSEWIW SEW0I BUBW
"BpEIL | -BUB [BY9S ewes Buelejp UBEPE U] UBSEMEY-UBSEMEY WEED | €7
9y sewolq uesndnje4 ‘sewolq esis epeduep seqsq nuad 1ebuns
yeue-yeue uep 1eBuns-eBuns ‘ueeleyinwad uesemey enwag
jede] ueesyuawad uejele”n uenejuewad weiboid uejemey] uep iIseBipy yeqbue eipjas wely yedwy "ON
Jnnyesxy3 ueseybury yEQES ‘SElid
| qeg {sauepoel /9p'G) Saruasay Isalog nBeque pue exoyBusy JO JUaWSBRuRy 10404 10) )T




91-34

S1/82ZHE0PATNO
PUg “UPS JUBYNSUDY LIRSS

‘eAuuening ynun 1ensas yejepe
el ueNgsEWSW Y¥Mun eAeyeqaq ueyeg-ueyeq uep |enpelis) eISAE|R[y Ip [Bnpelis] uebueng ueuedwiAusd uep Hodw|
esis ueuedwiAuad uesemey depeysa) [ensia  ueesyuaway | HOdSAT [eusbusw uenpued sueb wyniewaw yepiepuay uep ‘Ipef
gnwss Jle ueinies euew-euew Lep ynel Jaew g eAubueiny
‘Bunpuinie} 1edwa) uep jnjeq Bue Busiueg Wedss | _Gueinyes wejous) nsew ueuedwrAusd uesemey -Bunpuius:
‘Buepun-fuepun  uenpadey ynuawsw  ymun  ueuedwiAuad uep Bunpuaqip uesemey 1p [Njaq BueA uejaqejod uebuap enses | gL'z
uesemey ynun uelnuadip BueA upR-uND enwas uexynfunueW | § ek seyeq wejep Uedwisip yepepusy |enpels) uebueng
yepepuay Jequeb-iequen -jeyapla) buek ipelejnwes Jie ueinjes 200z Ueepuid uep gooz (fenpelte) uebueng) Buiaxes wepy
wep w oG eAuBueiny-bueinyes enpefis) esis ueuedwiAuad | yreny ueimesog-uemnjelad uenusdey mes lebeqss uediwsip
uesemey isejo| uep  ueeipdAusd  uexyniunusw (SO | yepepuay (epe exil) ‘evedia) yeAuIL ynsewus) ‘enpelis) esig
1euipiooy uep uue} uebusp) sequieb uep yede] Jnie unNsSns ueRd
(lenpefia]
uebueng uenyejudsquiad) enpoy |enper weiep ueydelaup
: e e ] ad
1EIRS WelY c_E aer Epeday UBUSQIp Uenyejagu Bued Bueloq wepep ueydeyBuapp nited uenyepioquod (svr) | 62
ueules nies ynseuus) yede) Ip |enpels) esIS BNWas poyay
Je)as wely uejeqer yeseBuod enmyey epedoy synpeq eledss
usywnpewp yepiepuay jenpelis] uebueng Bueleqoas i1selauan
fenpellaj esig
Medey Ip ueyelpasip sniey e|nwss
Jewy ueyepnwsy -(uexsndnjip Sruey Bl edew CEjnwes Ieuyip
neje enwas ueyeunbip ys(oq yepy esis eyl eAuey} ueysndnisud
‘(einwas Jemy npad el enwas ueyeunBip yslog Yep esis
‘epell | eyl enwes Jepy ‘{einwss ueyeunBip yajoq ‘ynseld olog wedss | gz
‘esiS yajog evif) ginwes ueeunbbuad ‘(uesBuesnyip nusd el
exew uexpe|op 1edep yepn esis ueeuefuad eyil} ueybueinbuaw
{esis  ueeuefluad ueyei@  ysog  eyl)  uesyeebusw
njer ‘yedel 1p ueyeuesye|p npad esis uesnunBuad ieraiH
‘ueeleynwad
_ (1°Z 0 aunbBi4) ueeleynwad uesemey Weep
UESEMEY WEEp epelaq jepl uep jeyapial Bueh ipelenuwes
je1aua) yajoq yeply uep ‘jeyaplay Bued ipelenwes Jie uelnjes
le ueinjes Uep w ot eAubueiny-Bueinyas yelops] BueA 1z
uep w g eAubueiny-Bueinyss yejspsl nupad Buepe| wepep
1933 Yig| BueA wax-way uep ewein ey uespniunuow {Sdo ip dejapa) Buek 108y Yiqa] BueA wWey-wWay uep ewen Wy
1euIpi00y UEp UYyue) ueBuap) iequeb uep yede) unje unsns uegsd | : :
Jede)] uees)UIWIH UBIRIED uenejuewad weiboid uejemey uep 1sebiiy yeybue Yeyyes wepy yedun "ON
Jmyasy3 uesexBuny HEQeS ‘Selid
L geg ‘(sase)a5iy £91'9) Sa/IEseY Jsala4 nbnjequig) pue exoybuag Jo JuaLabeuBy] 15810+ 108 w13




FA5=1-}

S1/BLZH-EOPATND
DYE UPS JUBJINSUCY UBSWAYD

L

‘07 BIesIad inin ‘esew denas eped Buese|p yejepe ipeleinwas Jie UBIN|ES )
g EIeRIad niny neje BuexBuol ‘Ueuey &y srual yeustl ueyequuiny uesedsjad e
‘uny eaeoes eiebbuajasip npad i gL
‘epel] | xauuy) §00Z (Ueyequny) Bum@des wely mENY uemnjelsd | GL'Z
-ueInje1a g temeld iynjewsw npad ueyequuny Uejemel WajsIS
jesapaa) BueA pefeinias Jie ueinjes uep 19w G _AUBUEBINY
‘UBYBQUINY UBJEMEI UBYRPNWSY Uep Sepue) | -Bueinyas yejisatu jul ueyepnway “Buepe| wejep ueypninmip .
1ISE)O| uBxpyn[unustl (SO 18UIpJooy LED UyUe) uebusp) Jequies | Buek [199Y wWay-way UEP BWEIN Way Ip ueyeipasip npad yndss vl
buey ueBuap sepue) nuer ‘yeq BueA ueylsiagay ueyepnuway
ueyeqLumy BSIS
97 BABSISA Sinin ‘exas ewes Bueienp yejepe BueyBuo .
9'¢ BlenISd Hniny neje pelenwas Jle ueines ‘Yeue} ay |enpelia) esis uesndnjad ele
"£00Z ueepuld uep Goog (lenpelis] uebueng) Bulexeg
‘Bpel] | wely meny uelnjeiad-ueinielad inyibusw uassvq SV | ZL'Z
inbuebuad ysjo ueysndniip yepepuay [enpelis) esis enwssg
‘Ide ueyeq uep yeAull ueuedunAuad e)apsa) BueA ipeleinwas Jie ueanies pep J9)aw
ueyepnwaey uebuap uendweyiaq sasyelp Yaioq uep eAuynuadas | g eAubueiny yeepal sniey ueuedwiAuod uesemey ‘Bsew
isbunpaq yejepe ide wepewew uejeerad uexyniunusw npad | denes eped de ueyeq ueuedwifuad uep yRAUIL UBYBPNWEY
ebn[ Jequeb-equen ~yeAuw Bunyeuad uep Jied ysio Bulteyip | uebuap uesdweylaq sasyelip yepnw  uep  eAuynuadas
uep Bunpuaqip ‘Buusy ‘nge)s BueA yede] yengas Ip yelepal | 1Isbunpag yenssw  ulgule] uep  ‘uedeyeqgay Jnumes de | L1z
el ueyEnlunuaw uep ‘Ipefe|Nwas Jie ueln|es BUBW-BUBW LEP W | Wepewsad jeje 11adas UBIR)EqaY WEpeLWSY UBBRIa YeAuy
06 eAubueiny-bueinyas yelops) eieuowas uep deja] 1de ueyeq | Bunyeuad uep jued ysjo 1Bunyaip uep Bunpuaqip ‘Buuey
ueuedwifuad uep xeAunu pjBuer 1sedol ueyynlunuaw {Sdo | ‘ligels BueA yede) yengeos ip ueyedwe)ip YeEPUSY BIBJUSWISS
jeulpiooy uep ypue} uebuap) tequiet uep yede] Jnje unsns ueled | uep |edey Ide ueyeq ueueduniusd uep yeAuiw yBue|
yede ] ueesyuawad uejeiey uenejueway weibolg uejemey uep 1sebniw yexbue Jeinjag wepy yedwy ‘ON
JRnyasyy ueseybury yeqes ‘seyd
1 qeg ‘(sasejo0y £91'9) Saruasay Jsalog nbniequie; pue exoxBusag JO Juawsbeueyy 1Sa/04 Jog v




8i-3

GLALZF-EOPATIND
PUG "UPS JUBJINSUOY LIBSUIBYD

eAuueynsed uep ueiny idy Jewelahuey lemeBbag Jewnpep

“jalosd yede) wejep ueyebasuad uep ueleyeqay
ueeipasiad enwas depeysy gemelSunBBuepeq uep ynuepp
yeisnuey eAuuednsed uep ueinH |dy jewejpduag lemeBag

e

"1°g BaEqIad yniny

‘ueiny uesnunbuag uejad
weep uepuusdip Uep ‘ueuey ueleseqsy ueyeBesuad Jee
1ebeqas 1exed eunbip nued ueJexeqgay edeyeq uelepuad wajsig

9t

"1°g eaEsIad yniny

‘Yesoe iemebay
Uep yeqe$ ueueinylad ueleqer ‘equog uebusp esyuadip uep
EWUSYP uep uexeIpasip yepepuay |de ueyebasuad ugad njeg

e

"epell

‘uebueipey epeday
lewnpe] uaqip uep jupjisewsyip npad Jnpasoud uep uejad enwas
uep ‘esuadip nyad Jie Blew UEp Jie Jaquins-1aquins ‘yieq Suek
UEEpESY Weep epeseq nuad [eynuy sesye uejel ‘uexuzelp
nuad deys) uelesegay ueyne| yieq Buei usepesy wejep epelaq
yersniey ueseseqay wepewaw ueleelad enwas ‘Buuay wisnw
wnjaqes uveunye} ueelpasied epeduep ueibeyeges |ebeqeg

e

"feloid yede) wejep lensas Buek 1seyo) 1p
UBleyeqey wepewaw ueielelad ueeipsAuad uexynfunusw {(S4o
leuipsooy uep yyue) uebuaep) Jequeb uep yede) snje unsns uejay

‘unni esesas eiebbuajasip
uep esMuedip nuaed ) yeloud ede) weep ensas Buek
1edwsl |p uejeipesip nuad ueleyeqsy Wepewaw ueleRlad

£e

' BIRYIad yniny

"ide ueyebaouad
uep Seyy uep UBuey ‘usunye) ueseyeqay ueelpasiad euabuaw
nng-mng usquwiew yejsniey uesedeqay uesninBuag uejad

‘yeiseq lemebad uep yeqesg ueugnyiag
ueleqer ‘equiog Ipadas ueyexyiaq Buek esenyiaq yeyd epeduep
uesnniay uep ueyeiaAusd uexynunuaw 1w uejad-uejad uebusap
cm:mvtmm BueA 1=inAusw-jeins ueuyeg -ueleyeqey ueyebasuad
uejad  ynseuus]  ‘UeleNeqay  uesnunfusd  uejegq ueuIeS

JBINeS we)y uebunpuiay
ueleger uep ‘eyalow uenuadsy nyibusw uepeiaq BueA
esemiaq seyld epeday uejuaqip nuad ueieseqay uesninbBusg
uefad ueures “yaloid yedey ip yaloid manye ueenuuad wnpqas
ueyeuesye|lp uep uesdeisip nuad uzieseqay uesnnbusy ueay

b'E

ueleyeqay eAeyeg

oe

jede] ueesyuawad uejeles

uenejuewsayq weiboiy

ueemey uep 1sebni yeybue Ueyeg wey yedu

‘ON

iBnyasyg ueseybiuyy
| gqeg

yeqes ‘sejig
‘(sesRaaL L9%'G) Santesay jsalod nBnfeque; pue exoybusg 10 juawabeuBy JSas04 io) v




6439

SLARLZE-EOPATIHD
DU UGS JUBYNSUOY WESWaYD

O

U1 yoloud ymun uexnadip deBuerp -adnon ueunbuequwiad ue|ad UEp UBIEYEgY
uesrunbuad uepd weep ueypuutadip nuad uep ‘np yaioxd
ueyeqwe) 1de snmnwad Bueiegas uep ‘ide snmnwad 1eBeqas
yedey Ip ellay ueeNWaw wn@gas uexnjuayp npad iIde snjnwad | ¢1°¢
efel ueel ueesebB6ualoAuad uep ueepaiuad ueyyniunuaw (gdo
BUIPIOOY Ue ue} uebuap) Jequeb uep yede} Jnje unsns ue|D ueyeqwey Bueseqas tbeq uenpeday de smnuiad jebeqes
JEUIR.00x LED tILIEY b) 189 P ede Jm °d uesaylaq Bl ueyjsewsw dnun ueyexaxip npad ueef-ueer
‘yepual jexbun nefly ueynguin-ynquiny ueynjuniad ‘uebuepepad Bueluedas ueyeyayip nuad Jnqua redwng .
uespinlunuaw  {S49 1euipiooy uep yyuey uebBusp) Jeques | epeduep wipsa) Bued yepuss jexGun nely ueynquini-ynguing ehe
“eyngua) ueseyequlad epuey Bueleqas iGeq |ensiA UBES)LIaLLE] ‘exyas ewes Suele|p yejepe eyngss) ueieyequwad | LL'E
epel "Ide uglemey uep ueyefasuad wejep yieds) uep ‘ueieyeqay .
PelL oyisu Buejusl uesepasey uyaqip nuad uebueuyey enwag oLt
‘ueleyeqay
uesrunbuad uejad weep nsed [euayip nuad uenelul eseusw
woloid 1IseqoT "eyoxbuag uedwis uelny 1p ueypninmip npad ueyeque)
e uenelun ezeuaw ‘uexynyuadip exil uep NBnjeque | uedwig ueny
yede) wejep 1de uenefu eieusw ueelpafuad uexynlunuaw (S4o B8'c
BUIPIOOY UB e} uebuap) Jequuieb uep yede] anie unsns uee Ip tensss Guef seyol 1p uexpninwp nisad ebnf uenefun eleuayy
Jeuiploo uep ey P}ieq B >ede ani I°d (1°Zz'9 2unbB1d) 1SBM0| Ip UBIEEQS9Y [EME UBIBWE LAJWSW
ymun  ueyeunBip uep ueyeyayip npad eyoybuag uedwig
uelnH wejep Ip epe epas BueA 1de uenelu} eseusw-eieuspyy
12 uedwiAuaw
- 3aloid yedej wepep | ynun  yIBalel)s 1SeyOISENO| Ip euqip npad e ynsew
ip Jie veuedunAuad uep Jie unje ueelpafuad uexynlunuaw (Sdo | nuid "1z 9 aunbi4 wejep uexynfunyp BueA uados se uebunye) | g'¢
Jeuipiooy uep UMuey uebuap) tequeb uep yede] Jnje unsns uejad | -UebuNYE} YNSBWIS) Ul ‘URIENBQaY NyEoq eAUBNNDS Sasye
yepnw ynun yoloud yede} wejep ueypninmip npad se anpy
Nede] ueesyLawWad uejejen uenejuewsd weiboid uejeme)| uep IseSp yeBue Jepxag wepy yeduy ‘ON
Jpnyesy3 uesexbury 4eqes ‘Sl
L qeg {sese)aaH s9r'g) Salasay jsalod nbneque pue exoybusyg Jo Juawabeueyy 198104 IC) WiT




0Z-34

SL/2LZP-EOPATNO
PYF UPS JUBIASUOY URSWAYD

‘ueeuayIag bueA
BUBL [P [IqWEIR UBNEPUN POYa) uep uelnng uebusg ~Jel uednpiy
uejewelsAuad uep JEy uednpiy UBEIDPAIDY NEJE UBjEWSY ‘Il
uednply uenwsuad ‘yeload ueeuesyelad 16eq yeqes ser] uednpiy
ueleqer epedsy uejuaqip uenyejuaqwad enwas ueueg

"yeqes Jerq uednpiy uejeqer epeduep ueleusgsy jedepusw
eBbuiyes ny uesemey 1p uexpUBYIp nsaw ysloid HARNE-HANNE
‘thwayp wesuess} /Bunpuipsl Buek Je uednply ey pgqueip
jedep eAuwelemas uexepun eAedns 'n) yaloud yedey wepep
wesuess} jOunpuiper BueA ey uednply uenwsuad Buelegas
tedepiay eyl ueywnpiewp nuad yeqeg Jer| uednpiy ueleqer

‘01 eJesiag yniny

0| eARMIad weep
uexeleAulp Bued nisdss ueyeuessepp npad uevedu gezry

5 4

“INGESI8] UBSEMEY-UBSEMEY WIEJED NYElIaq
esis uesndniad uep ueuedwiAuad uep ‘panye ‘ueunBuequad
BpE EPJ B! UBYSEWSaW UEp ‘yleq ueepesy Weep epelaq
uep uejeuesMe|p uee} Bl uejiSewsW ymun ‘uedweuad uoz
uep ueeleyinwad uesemey enwas depeysa) [BNSIA UBESYLaWS Y

‘nexeq uesemey Jgjsliuad Jeyyas 1p sejal bueA w o5 uedweuad
ueepueuad uep ueymurusd uep ‘i yaloud xedey wejep
se[al bueA neyeq ueiny uesemey ueepueuad uexpnfunuaw (g4o
Jeuipiooy uep yyue) uebuap) sequeb uep une unsns yede] uejad

-‘Buele]p yejepe ‘vedweuad
uoz weep |p Ipel enwas ueny saisads neje ienses Buek
nexeq saisads uebuap eAuyeq-yieqas ueweue) 1ISEIqEYS! URD
ueeAebuad ueiendebuad ueBuap ‘luy uesemey-uesemey wejep
yaloud mape-piApY “yeuey seje 1p sejal uebusp uesepuejp
yepepuay nexeq ueiny uep uedweuad uoz ‘(L-z'9 ainbig)
yaloid yede} weep Jaawpad Buljeyas |p uedweuad uoz w-gg
uebuap ueseipasip sruey 1l yalud yede) weep neyeq ueinH

A

“ede) 1p ju yepaey ueeuesye|ad ueyynfunuasw 1Beq ueyeIpaSIp
sniey {Sd9 jeuipiooy uep yyuey uebBuap) sequebB ‘uniBunw
BUBW ] "UBYE[SQ9SIS] UBSEMEMN-UESEBMBEY 8% UIp uejuedw
1el| uednpiy epedsy uenje] uep dnynouaw BueA esew Laquaw
3NJUN UBNBUESHE|IP UBP UBYNUSYIP Ye|dl uep yelelsq yeepe
ueynquni-ynquun} ueysiaguad ueypnfunuaw sruey penpel uep
uejad-ugiad "adno) denss wejep Jeybuuadiag eieses ueyueelp
¥eloid uespnlunuaw ‘lenpel ueuap Bupoiq Auswpedwos ue@Py

“Waloud yede) weep deyBuelsadia) uep ueyBuiselp Jey
uednpry ussyeebusw ynun Jey uednpiy ueBunpuiad uesemey
-uesemey yele 3y uasa uelluellad weep ueselefulp Buek
fWades uep ‘ueye|agesiaq uelny uesemey yele ay ueydeisip
nuad ueysiequad ‘uexeuesye|lp nuad yelesaq ueweueusd
uep ueysiaqwad ‘upyBunw euew [q -adnon ueunBuequied
uelpd weep uexpouuadip Buek Bumyoojq  Auswinedwos
lenpel 1myiBusw 1ey6uuadiaq eiedas uexiesaasip uep umbunw
yeAuegas ueybueinyip sniey ueynquini-ynquin ueyisiaquiag

[ex16010)3 yedwy

v

jede | ueesyuawad uejejen

uenejuewad welboid

uejeme)y| uep 1seBiIN Yyeybue Jeyyag wely yeduy

Rmyjasy3 ueseybury
L gqeg

yeqes ‘sejg
‘(saietaaH L95°9) seniasay jsaiod nbrfequie) pue exoxBueg jo justobeusyy S804 10) viS




-39

SL/BLTEOPATND
"PYG 'UBS JUBYASUO WIBSWAYD

“yaloid yedey
wejep ninquaw yebaouow ynjun iqueip BueA uie] ueyepun Uep
epue] ueded ‘lemefuad yewru ueeipaduad uexynlunusw (S4o
Jeuipiooy uep yxue) uebuap) Jequeb ‘yedey snje unsns uead

‘npad BueA euew 1p yeqeg e uednpiy uejeqer
uep yeqes ueueinyisd ueleger uebusp jeder Bungnuylaq
nuad yaloiq jesebbBuay "elieyad uep ueBueley ppipusw
¥Nun ueyine| uep deja} UBepUO) ‘Jenjay Uep ynsew |emebuatu
1Beq ynsew mud enwss p |emeBuad yewns ueeipaduad
ynseuus) “yalord yedel 1p weiey veningwad yebBaousw ymun
idnynouaws BueA uexepun quebusw nsaty yaloig yerebbusag

ol'y

gy eJepIad yniny

‘nunguis ynjun ueyeunbip ystog BueA ereluss emequiaty
Bueleyp yede) elaysq yedel ip ueyuipip nuad tensas Buek
epue} ueded uep ‘Buese)ip yejepe yaloid yede) weep ningusy

“ede} Ip uexelpas|p
Bulouewsaw uep ninquaw Guele)p epue) ueded Jequeb-leques

‘uexuipip npad 1ensas Bued epue) uedeq "'yeqeg ueuenyiad
ueleqer yerebBusd epeduep sinuag ueleusgsy uebuap
nenday ‘Gueseyp yejepe np yofoud yedey weep Bupuelusy

8y

‘(epe exll) isesado esewsas
¥oloud jedey weep gsed |jeusyip BueA weosuels) ueynquin)
saisads uebBunpuipad jedws) uep iseo; uedynlunuaw (S4o
Jeutpiooy uep yyue} uebuop) tequeb uep yedel Jme unsns uejad

“yaloid piave epeduep 1Bunpup npad
el ‘yaloid yede] wejep psed |euayip wesuels) neje Bunpuipa)
BueA ure| eloy saisads-saisads UBp siSUBJERNY BAIOYS BUBW (]

L'y

"'y BIRYIS 3NNy

“yoloud wape-ape
1eqiMe ynungia) nele euspad Ipefusw el uednply eAuesnss
esabas uebBuap ueywnpewip npad ebnl yegeg e uednpiy
uejeger "yalold MesabBuad epeduep yejepe ISEMO|SUBS UED
Jeip uednply uejewejofuad soy “jeweds Yiga| BueA uesemey
oy yesafilag jedep Mepn uep deybueladia) ey uednply exif
myeaq umbunw Wy "ueylewelasip npad sey uednply eAuednyaes
elabas uebuap ueywnpewp npad yeqes Jei uednpiy uejeger

Sv

‘b eJeyIad yniny

‘mje|aq Yeue) ueleynuad
uep ueyssaquad Buelegas wnjages uey o epeduep
Bueiny yepy nyepusqp yessw yeqes Jel uednpiy ueeger

yede] ueesyuswad ueleyen

UBnejUewWad Welbold

ueeme)y| uep Isebiuy yeybueT ‘Jeinjag wejy yedw

Janyasy3 ueseyBury
i qeg

yeqes 'sejd
‘(sas2103H £95'9) seAsesaYy Jsaso nBnjequue | pue eyo¥Euag JO JUaWabeURW JS8I04 10) VT




ZT-34

SL/BLEE-E0PATND
PUE UPS JUBJINSUCH UIeStLayD

Y

IBQ Ueepeay weep uep dmnua) el ueynsewsw 16eq
“Nedey 1p ueyeunBip Bued eueluad sele &y |ensia ueesyuaWay ‘Yeqes (SYr) Jenes wepy
-uByEYNWaYIP uejeqer epeduep iysjosadip yepepusy ueleusgey ‘ueyeunbip -
eBnl npad “tepes Wejy uejeqer uep ‘eueluad uexiepuabualu eueluad 1@s wneges ‘tAung sebedoud  ueyBueinBuaw
3NUn Jwiad dninus) uesemey 1p ‘(npad exif) eueluad 195 1sey0| anun - ueiebedp  sniey  ‘ueynpadip euelued 1es  evip
uepiniunuaw Buef (S4o) JEUIPIOOY UBP YyuUe) euasiaqg) Jequues
1Aiung 1sebedoud ueySueinbualu
-Jiep uep Buesn uesing &1 UBYSELIAW ¥mun sssynuw ueBuap deybusiip uep eiefibusesip esenuss
nun  yed 1P ueelspusy depeyial |BRSIA  UBESHUSWS Uepjepusy esajusl uep ueeispusy “ueyigapaq Bued Gusig | Z'
A Hece p pUSA PELHS} - jenst At d iAung  ueyiseybusw ynun Bunispuas i euessy ‘uexpEEIp
sniey yep uep Buesn eisual uep ueelspuay ueeunbbuag
‘ndniag 6y yejeq ‘uexupip npad 1ensas BueA
enp-enpay Ip e nognybuop uejer Buefuedas 1p w p@| Wweep | epue) ueded [jwy oo epeday uexpeyip sruey dniag "By yejeg .
fjuy gg nle] pey ueyynfunusw Bued epuey ueded ueeipakuad ENP-eNpay 1p W g0l weep e nognybuop uejer Bueluedas Vs
uep¥nlunuaw {S4o Jeulpiooy uep uyjuej uebuap) Jequiec) | 1p ueElSPUSY uenfe|ay “yngey uetegaduad ueybueinBuaw ymun
BIEP( UEP IAUng UBlEWRdUad | 'S
‘Ueny ueleyeqgay
0°g BaedIad 3NNy | epeduep Bojoys uesay ueyBueinBuaw ymun ueyeuessenp npad | ¢4
0°¢ Biediad welep jsed [eusyip BueA 1sebiyw yexbueyeytuen)
“1eq yepn BueA esis uesnunbuad
"0°z eaeuad NNy | epeduep 16ojo%a uesay ueybueinbusw YNun ueyeuesyep npad rAN
0'Z exediad weiep nsed [euayip BueA isebinw yeybue-yexBuen
“lle uelewasuad
0°) Bdeduad yniny | epeduep iBojoye uesay ueybueinbuaw ynun ueyeuesye|ip npad LUy
0'L eteiad welep nsed [euayip Buek isebmw yeybuel-yexybueq
sede] uees)uswsyg uejejen uenejuewad welboiyg uejemey uep isebBily yexBue einag wepy deduw) ‘0
N
4anyasyy ueseySny YBGES 'Seyd

I geg

‘(sauejost) J9b'G) SeAIasaY ISal04 nBnfequie pue exoybusg 10 Juswabeuepy 159104 o} wig




£Z-3Y

SLBLTEOPATND
PUF UPS JUBHNSUOY YBSWIAYD

O

ueyupip
ne] nognybuopy uejer Bueluedas 1Idnieg "By Jeuyas Ip ue nued (ensas BueA epue) ueded “wey Uebuap Je3ap Neje Ip funy
e NOQMIBUOW ueter ; . S OM 15Ss Ip LUEP 6| uep wnwn uebuepepad uelel ynun [jwy og epeday ueypeyip
yoloud yede} weep iensas BueA nle| pey epue) ueded ueelpaiuad SUEL  UEEleDUSY Uenieles ‘woloid wedel ws r s
uepinfunuaw! (S4o 1BUIpJOOy uep Uuey uebusp) Jequeon 4 U EI9Y O feder ejeq Ty oe
) ’ ' epeday ueypeylp sruey |idnisg By yejaq enp-enpay 1p w 00l
welep 1ne negmyBuopy ueer Gueluedas 1p ueelapuay uenleey
uenyBuebuad yedw) uep yuye1] | 69
‘ueneluelad uenuaday uexsnuwnIaw
9 Jaydeyd welep £Z'9 a|qel uep z'Z'9 21qel "1'2°g ainbiy yoloud yede; uebuap 1eyop Bujed
wepep uepinunitp Uenejueuiad 1Seo 1idniss "B 1p 3exop.) 6uek uoydasas |p ueyueelip :_Lm.n_.m,_mﬁ: uep 1Aung :m:ﬂ:m:.hm.n_ LS
BueA yewns nyel ‘ysloud dede) ueBuap jexapia) BueA lojdasal : N :
Ip ueyjuepelip nuad desay SueA Eiepn uep 1AUNg UBNBIUBLIAJ
: A
. nquep Bue tueBueyp e1abas uep ueMeleoIp npad esepn ueIewasuad
ueepul 1ing-igng UebuSp “Jie uep eiepn uesewsuad uebuap uep bBuisig 1Aung 1eusBuow eAes ueel eunBBuad uep | gg
ueyexypaq Buek eAel uejel eunbBbuad uep 1edwalos IByBIRASEW T : ’
jedwales 1eyeieAsew epeduep ueyeyiaq BueA uenpe BnWBS
epeduep uejexyaq BueA uenpe enwas Buejua) poyay
UBAELIEP ‘llexes ewles Buele|ip yejepe eXNQlo] ueieyeqwod | §°'g
NEp} e)NQIS] UBIeyeqUad UBYISELISW YNIUN [BNSIA UBBS)LIAWIS
‘6861 {Buisig Kung Leyepapusd)
piojuar uep bGuepy ueinjelad-ueiniesdd Weep  BWBeudd
[enper weep ueyeieAuip BueA pey-pey 1yigojowl nele yigal
‘Buisiq 1Aung uejiseybuad uesemey Ip Jdd ueeunbbuad | neje wel g ewejes () dp 08 UeBsMIapaq KAUNg IYIgaaLL 1Aung )
uep ueynuruad uedynfunuaw (ysuel epssiaq) ojodeques | deyey epedsy yepapsal ysieq yepn ebeysd -ebuisy Bunpuled v's
lele tpades (3dd) IPequad uebunpuiisd uejeersd uexusqip
npad 166un BueA Buisiq 1Aung deyey uesemey 1p eliayeq
GueA elloyed enwas ‘ueessI9soy UBP UBJBUIBIESSY MU
jede] ueesyuawad uejejen uenejuewad weiboiyg uejemey uep 1sebogwy yeybue] epyas wey yeduw) ‘ON
Mnasyg vesexbuny yegqes ‘sefid
L geg ‘(saltejnan /9p'9) sarsasay Jsaso4 nineque pue exoxbuag Jo Juatuabeueyy JSaioH 10f Vi




-3

SLALTIEORATNO
‘BYE UPS JUBKNSUCY WESLIDY)

foloid ueeidpusy yajo uexeuntip "euabos piieqip npad ueynyBuebuad nanye ysio
uese uep Xofoud yedey oy sesye uesuaqwalw el euew p
uedgeqssip BueA ueAng Buegng uejer uep jneq nognyBUOR 1’9
BueAng Bueng uejer uep e nognyBuopy uelEl WNWN ueepeay
Ueler [nodss weme eAes UBEM SEIR 9Y UBNESOISY Bueleqag
uexpnfunuswt (S49 Jeuipiooy uep yyue} uebusp) Jeques
liquaeip qwelp eAwelemas
Bued uedepun ang-mng uebuop ‘edes ueel uejewelasey uep | Bued ueyepun ueBusp “eseisip uep 1E1ROp npad edel uerel ]
yedey ueimiBuebuad manye uebusp uepexreg Buek weme Buelo uelewe|sssy uep yede} ueinybuebuad niagye ueBusp uepeyiaq 99
epeduep ueyexsaq Bued uenpe enwss Buejus) poye.l nieng | bued weme Buelo epeduep uepewisq BueA UEMPE BRWaS
‘ueledws | esenylag yeyld uep ueler uenybuebusg
‘epell | ueleqer ‘eAey eley uejeqer uep yyen uenpsdsy enwos 9
ymewaw npad ueesspusy npuewsd ‘weme eAel uepel 1]
Mepuayayip bued adas dmnyp uep yieq uebusp ‘weme el uelel seje oy ueyedwn] uexyejobusw
[Bunpuiip yelepe uelenw Uep UBlENW |YIGaISW YEPI YEI emeyeq | ¥mun nuad Bued euew 1ip dmnuey uep ‘yieq uebuap iBunpump | $'9
uenlunusw (S49 Jeutpiooy uep yjuel uebusp) Jeques | npsd uelenw enwos UBp UBJENW [YigaoW ysjoq yepn yed|
‘BARS
UBlef UBIRWIB|9SEY UBp YUEL) UBIIE SBIE oY yedun ueybueinBuow
Amun ‘uey Buefuedes Ip eyBuuadisg eieoss umep nusd
— weme edes uefe! seye |p jessq ueeispusy ueessfisd jeybuis -
; Bued esew yodws} weep ndwnugy epy ueyjiseyip Bueh
yelunf ueygsewsw ymun uep yeound yues nyem ues e busw
ymun ueyenpeflip npad eweln weme eies uelel Bueluedss ip
1elag ueelspusy ueMieqiew Bued ueinybuebuad AR E-ARY
"ueyeyad yeistireq BueA Jeiaqg ueelspuay uep yoload (129
manye Buejus) edes uejef eunBBuad epedoy uelewe psqualw ainbly) ueyepsd yeebiaq Bued jeisq ueelspusy uep ofoud
snley lul epuej-epue| “ewein weme efes uepel oy Bunguesiag | nianye Buejual eAel uerel eunbbusd epedsy uelewe Loqusw
Joloud edey ueelueie]l euew Ip  eluewelrus) ‘BueAng | sniey i epuel-epuE| 'BLUBIN WEME BAEI uejel &y bunqueslaq | 7'g
Bueng uejer uep neq nognybuop ueer Bueluedss Ip uep | yoloud yedey uejel-ueel euew 1p eAueleius) ‘Buedng Bueng
“yeloud yede) oy ynsew nyud enwsas Ip epue) ueded ueetpafuad | ueler uep neq nognybuop uejer Bueluedos Ip uep “yaloud
ueniunusw (S49 Jeupiooy uep Wuel uebBusp) ieques | yede) oy ynsew nuid enwes Ip uejuipip nuad epue) uedey
jede) ueesyuawad uejejen UBNEJUBRIBd Wel1bold uzjemey uep 1sebpiN yexbue ‘Jejnjeg wepy yedw ‘ON
Jnyesyy ueseybury HEqES 'SElId
1 qeg ‘(saiepar 49p'9) samsasey Jsai0-f nbieque) pue eyoyfueg jo juswabeusp )56104 io) VI3




523y

SLBLZEOPATIMD
PYG UPS JUBJNSUCY LIBSWAYD

‘Bpell

yaloud mampe ueejnuuad
wn@Eges ‘(epe exil) ueny Jaquns-zaquns uebusp uepexylaq
BueA ‘ueeuayisq eseNyRq yeyld uep uejedws] nlunwoy uebusp
nsi Bueleqss ueyiesspAUSW yepepusy Xaloid Yesabbuog

Fay

yaloid yede) Ip eliayaq BueA eliayad poyoy

‘ueyepssip ngad uelensasiaq
BueA ueyne) ‘uebueinyoy UYBEPE URIIYBWSY BUBW I Yedwslas
1eyeleAsew epeday ueyuaqip huad ueelaxad Beq ueewenay

94

"0°9 BaRMIad yniny

-uenyBbueBuad
manye epeduep [BISOS 1WOUOYS uesay ueybueinBusul ynun
ueyeuesye[p npad g 9 eieyIad weep Isebiiw yeybuel-yexbue

Sz

'0°G BIBYIAd 3NlMy

“JAung uep esepn ueleuiaosuad
epeduep |e1sos  wuouoya  uesoy  ueybueinBusw ymun
ueyeuesye(Ip nuad g°g eieylad weep Isebniw yeybue-yexybuen

vi

"0°¢ Bdeyiad yniny

‘ueiedeqey
eAeyeq epeduep 1eiS0S IWLOUOYS uessy ueybBueinbBusw ymun
ueyeuesyerp nuad o g BieYIad welep 1sebiw yexsue-yeytue]

"0°Z edesjiad yniny

ieq yepn Buek esis uesrunbuad
epeduep |wouoye ojsos  uUesay uebueinBusw  ynun
uexeuesye|p nuad p'Z BIRyiad Welep 1sebniw yeybue-yeybue

¢l

01 rIRMIRd 3NNy

‘Buljiexas 1eyeIRASEW
epedey Jle ueexaq 1Bunpuldw ymMun uep ‘e uelewsaouad
epeduep |e1SOS  1WOUOYS  uesay ueybueinBusw  ymun
usxeuesye|p nad 07| Bieydad wejep 1sebniu yeybueryeybue

L4

IwouoyJ-0150g yeduw]

- “yaloid ueelapuay
yelo ueyeunBip ueye uep yoloud yedey ay sosye uaquwdLw
el euew |Ip ‘yaloud yede} ay ynsew uejel epeduep Buning Bueng
uejer uep jneq nognybuopy uejer depeyss) |BnSIA UBESYLISLISH

yede) ueesyuawag ueeien)

uenejuewa weiboid

uejeme) uep IseBniy yeyBue Yeinjes wepy yedw;

sz vesexBury
& qeg

yeqes ‘Seyd
‘(saue)osy for'G) Sanasay Jsau04 nbnfequie pue exoybuag JO Juswabeueyy 150504 10 w3




9z-34

GL/BLZHEOPATIND
'PUF UPS Juegnsuoy uiesiay)

"liyye ueBuegauad sedajas uging (|)

“Iyye uebueqsuad seds|as ueng (1) mes yodwa) | mes yodwsy wejep Bueqaup yejeq nAey enwas ueysenjaBual
welep yede) uep ueyeneyip ueye Bueqoup Buek yeeg nAey | uep ‘uess]  yodwal lewel uyuel uep uey (gg) ynnd )
BNWas uep ‘usss| Yodwis) Jewe) Yyue) Lep uey og esew weep | eBy yodws) weep ueBueqauad Bueiegss ueydelAusw yepy Fe
ueydeisip yepn Bued uebBueqsuad uesxynfunusw |enpel 1seledo | ¥nseuus) 1 uasa] Jyye yodwsy wnpgas uasa] ueillueliag

jeefs-eieAs  enwss  ymewaw npad  yaforq esabbuag
uejebBuiuad 1su=jod uep uedmynuad | 0'g
“HGWEIP UBNEPUR JING-ING UEP UBjedua) JeyereAsEL ‘NS|-NS] UBy|njaquiawl ymun [iquelp nuad ueyepun uep
epeduep uepewiaq Buek uenpe Bueleqss BUBlLS . ueypoyalip yepepuay ny ysloid uswale Buereqas jeusbusw | g4
peduep HEXISg P g W3} poay tedwalas jexeledsew epeduep uepessaq BueA uenpe enwsg
‘uedap esew ueptlisuad Buejeybusw
eAubunsbue] eiedsas Bued ueyueellp Buek  mApye
epen nyer ‘ueiny buepe) uejiisuad jemebuaw Buek wnwn
ewpsyp Bued esBueqeleiue emerd ueBuap ualsISUOY e
uep yafouq yeiabBua yajo ueyeuesyep
ueye Bued meisiu 1ebeqed uesey-uessy epusw BueA
ILoUoYs-01s0s rojaweted Jnynbuaw uep nsed |eusBualy e
nlouoya
ueunBuequiad ueyuepnwsw Uep Jexns BUeA ISEMIUNLIOY
‘epei| | uesemey Ip  sasye ueyieyBuusw  ymun  depueq g4
len| 1eieAsew dnpy geny ueyjeyBuiuawl ymun ewein
[ex1zy uep [e1S0s Jnpnuseyul uenpaday nsed [eusBuspy e
‘yaloid uesemey
P Jepueq Jen| JeyeieAsew ueelsalyelosay  LWOUOYa
[e1sos sele oy jeny BueA uesay |eAundwaw ueye Buek
nfew eAepiag BueA iwouoxa A e-ape nsed jeuabuapy o
‘Inyjuaq BueA iededusw
dmun  exaup nped  ‘lexesedsely  ueunbBuequsd  ueynseq
INeBW  UBYeUBSYRiP  ‘Miunwioy  ueunBuequsad weiboigy
jede] ueesyuswad uejejen uenejuewad weiboiy uejeme)| uep isebiiw yexBGue Yeyneg wepy yedw "ON
Janyasy3 uesexbury Heqes ‘sepd
L qeg ‘(Saiepaar £9¥°9) saniasey jsaio4 nbnjeque) pue exoybuag jo juawabeuew JsaioH 10} w3




£Z-3d

SLRIZO-EOPAT/ND
PG UPS JUBINSUOY UESWSYD)

‘ede-ede uebuap JeWo215) ¥EPN INGSSI5) UBYEQ Uy |ese
“pel ginwas ese2as ueieinbuad ynjun Ul yede} wefep yeue) seje
. Ip ueyebbunip ysjoq ‘nAey eAuyowoo ‘leinBusy ysjoq Guek
} ueyeg Sy ysie uexsninip GueA uesndnjad jyede] ay IeyeS
yeue] neje es|s epe )epl) uesemed-Uesemey ueynseluswd 98
wely uejeqer ussspaq Inybuebusd ys|o uedENBYIP 1SS
ibeq ueebbuiuad uesemey depewyd) |ENSIA  UBESHUBWSY
renpefia) esis enwag uelexwaq Buek ueyedwsa) esempaq yeyd
ueinjesad-ueinjelad 1NyiGusw eAuesis siusl epeday Bunueblaq
ueysndnip uep 1w jyede] uep uexMen@EYIp niad BSIS EBNWSS
‘ueen|ayIp ye|s) |enpella)
uebuenq epss ‘uejelesad uep eJsjusl BNWAS  UBYNSEWAW
ynun ueyeb5upp GueA uesemey depeyls] [ensiA UeesyUsWSH ofoid yede) uep ueyenpIp Npiad oo
‘uejeBbuluad sedsias yaloid yede} uep uexteniayip yalold yeiabbuad pyiwip Bued ueleesad uep elsyusl enwag
yes} eis-esis uep Jewaosd) buek yeuey ‘ueyeleiad ‘essius|
enwiss uexyniunusiu {549 1eulpicey uep Yyjuey uebusp) Jequies
AT ‘ueebbuiuad neje
d d d -
ueeipasip buef ueebbuusd neje uedninuad uelode| ueules uedninuad e} sedsjss ueing enp epeduep Jemol eph Sydr | 78
ymun uexelpasip npad ueebBuiuad neje uedninuad ueioden
‘uedap
esew uesninBuad ynun ‘enwss ueweueuad 41| nyel ‘RIS
‘ussa| uellueliad jeme uejeweuad neje uejebbuuad jey | GueA ueepeay wepep ueyeSbup INgasio) yedel ueynsewsw .
eAuipela) ejqede efAuuepedas nele uejebbuiuad uejad ueunes | ¥NUN ‘yegeg ueueinysd ueleqe; uenpadsy euew 1uadss €8
uexeipasip nuad uepedas BueA neie ueebSuiuad uepd ‘USSY)
uelflueliad |[eme uejeweuad nele ueebbuiuad nyeusq ejqedy
“Jleq ueepesy weep yede} Ip uByEYSIP ‘uasa| uelluellad weep 1eieAS-1RIRAS BUBW
dejs} 1ose enwsSs UENISEWSW 3MUn [EnsiA  ueesyuswsg | Hedas yetepe 1) ‘yeqeg usban ueelesoy epey jpeflusw ueye
i eAuueipnwioy Buek ‘uie-uie] uep wsy ueeySued inpnaseyut .
yleq ueepesy wejep Ny ¥alosd yede} | uep ueyepnwsy ‘efAel uejel ipadas dels) jese enwas ‘JeweRs ¢8
Ip uexexayip ‘deja} epey enwsas 16eq 1sexo] uexynfunuaw (49 | uep yeq uebusp ueyebbuiuaw yepepusy yalold yessb6uad
JeuIpIooy uep yyue) uebusp) sequed uep yede) Jnje unsns ueldd | ‘uass| uelfueliad eme uejeweuad neje Yodws) lelie] Yeoes
¥ede] ueesyuswad uejejes uenejuewad weibold ue[emey uep 1sebipy yexbue ‘Jeinjes wejy yeduw ‘ON
Annyasy3 ueseybury yeqes ‘sejig
L geg ‘(sasejoaH [9p°9) Sonsasay jsalo4 nbnjequie pue exoxbusg jo Juswabeuewy 158404 10 wig




8z-34

SLBLEr-EOPATND
PUG UPS JURINSUO LIBSWBYD)

Y

‘eAeyequolt yepn yede)
EMBYEQ UBNISEWSW 3NN ueng (z) enp sedess ueyuejelip nuad ‘eAuwiepyes Ip
ebn[ |ensia ueesyuaWwad ‘lewel Buelo epedey eAeyeqraq sepn | JEISS WEe Neje uejeweasay ‘Ueleyisay edwi ueyinguiuaL
uep |mpq uebusp ueqyINdip yejs) e1 emeyeq uesnsewsw ynjun | YBPR  Bued  ueepesy wejep ueyeB6unp  yeloid yede) | gg
ueyeBbup BueA yeloid sede) depeyis) jensia Ueesyuswag | PMEYEQ ueyisewsw ibeq yeepe | ‘(epe e} uejeb6urusd
seda|os ueng (Z) enp uedueelip yepiepusy sede] ueleme’
sede} ueesyuowad ueiode| ueunes neg
"BINWSS Weueyp Yes) yepap.o) BueA ueexnwiad ueynsewsw ‘uejedwa) soisads ueBUsp BINWOS WEUERP Yejsruey .
ymun ueyebBunip BueA uesemey depeuss] [Bnsia UeesUBWSJ | ueNysisqip yes) BueA Ul yede] WEEp UBSEMEN-UBSEMEY 88
. ‘ueysndnjip neje ueyyisiaqip )
9'8 BaeIad NNy nuad ‘Way ip eAuswenua) ‘rewanis) Buek yeue] Bueseqeg L8
jede] ueesyusliad uejejen uenejuewad weiboiq uejemey| uep 1sebiy yeyBue ees wely yeduw) ‘oN
4anyasyF uesexbury yeqes 'seyd
I qeg ‘(sase)o8 +9b g} Senssay IS0 NBjequey pue exoybuag jo Juewebeuepy 159104 0} i







EIA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Chapter 2
Pitas, Sabah General Information

General Information

2.1 Introduction

This chapter introduces the project title, the Project Proponent and the Environmental
Consultant.

2.2 Project Title

This EIA is for the Project titled “Forest Management of Bengkoka and Tambalugu
Forest Reserves (6,467 Hectares), Pitas, Sabah”. For brevity, it shall be referred to as
the “Project” throughout this EIA.

Throughout this report the term "project site” will refer to the total area for the Project, i.e.
6,467 Ha, comprising the entire Bengkoka and Tambalugu Forest Reserves. Where
required the forest reserves will also be referred to individually.

2.3 Land Owner

Sabah State Government, under the jurisdiction of:

Sabah Forestry Department
Ibu Pejabat Perhutatan Sabah,
KM 11, Jalan Utara,

Beg Berkunci 68,

90009 Sandakan, Sabah.

Telephone No. : 088 — 242 500
Fax No. : 088 - 671 303
2.4 License Holder/ Project Proponent

Gerak Saga Sdn Bhd

L-70-7 KK Times Square,

Off Jalan Coastal,

88100, Kota Kinabalu, Sabah.

Telephone No. : 088 -- 486 240
Fax No. : 088 — 486 241
u Chemsain Konsultant Sdn. Bhd. Page C2-1
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EIA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Chapter 2
Pitas, Sabah General Information

Contact Person 1 (1) Mr. Glen MacNair
: (2) Mr. Christopher Garside
Designation : (1) Director

: {2) Consulting and Technical Services Director

2.5 Environmental Consultant
Chemsain Konsultant Sdn. Bhd.
Lots 2 & 7, Lorong Suria, Off Lorong Buah Duku 1,

Taman Perindustrian Suria, Jalan Kolombong,
88450 Kota Kinabalu, Sabah.

Telephone No. : 088 — 381 277 /381278
Fax No. : 088 - 381 280

EPD Registration No. - FOO1
Registration Expiry Date : 30.09.2018

Contact Person(s) : Mdm. Rebecca Poong / Mr. Richard Rhodes
Designation(s) : Director f Senior Environmental Executive

The team of consultants involved with the preparation of the EIA report and their fields of
expertise together with their registration details are shown in Table 2.5.1.
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ElA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Heclares),
Pitas, Sabah

Chapter 2
General Information

Table 2.5.1; List of Consultants

No. Personnel Qualifications Registered Areas Signature
1. Rebecca T. F. Poeong B. Sc. Environmental Land Use
Reg. No: S 0008 Science
Expiry Date: 30.09.18
2. Eivind Oluf Kofod M.Sc. (Forest and Forestry
Reg. No: $0187 mtl:‘;zleie;;;‘mes ¢ ] M,f;v./(
Expiry Date: 07.02.17
3. Cyril Jinusie M. Sc. (Industrial Scheduled Waste
Reg. No: S 0155 Chemistry) \I‘;AVZT:?ST;;;: Air &
Expiry Date: 18.11.18
4. Lee Kuok Chiang B. Eng. (Hons) Civil Hydrology :
Reg. No: S 0136 (Environmental) %
Expiry Date: 20.05.17
5. Joyce Chin Fui Fun B. Eng. (Hons) Waste Management &
Reg. No: S 0186 Chemical Chemical Processes )
Expiry Date: 07.02.17 g
6. Agatha Anak Francis B. A (Hons) Public Sacie-Economy
Nasin Management
Reg. No: S 0100 % ‘
Expiry Date: 23.03.17
List of team members for the EIA study not registered with EPD:
No. Personnel Qualifications Report Contribution
1. | Richard Rhodes B.Sc. {Hons) Geological Sciences Assistant to land use

0
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EiA for Forest Management of Bengkoka and Tambalugu Fores! Reserves (6,467 Hectares), Chapfer 3

Pitas, Sabah

Project Description

3.1

3.2

Project Description

Introduction

Chapter 3 describes the legislation with which this Project is required to comply with; the
statement of need of the Project; the main project activities; and the existing
environmental conditions within the project site.

Project Location

The project site covers an area of approximately 6,467 Ha, comprising the 6,270 Ha
Bengkoka Forest Reserve and the 197 Ha Tambalugu Forest Reserve (Figure 3.2.1).
For operational purposes the two forest reserves will be managed as a single Forest
Management Unit (FMU) and will be divided into four (4) Coupes, Coupes 1-3 {(Bengkoka
Forest Reserve) and Coupe 4 (Tambalugu Forest Reserve). The Project Proponent holds
the license for management operations in both forest reserves from Sabah Forestry
Department, whom have allocated the combined area of 6,467 Ha to the Project
Proponent for Industrial Tree Plantation {ITP) (Annex 2.1).

Throughout this report the term "project site” will refer to the total area for the Project, i.e.
6,467 Ha, comprising the entire Bengkoka and Tambalugu Forest Reserves. Where
required the forest reserves will also be referred to individually.

The Bengkoka Forest Reserve is accessible off Jalan Mongkubou Laut, approximately
25 km north of Pitas Town, less than a kilometre north of Kg. Bongkol (Plate 3.1). The
Tambalugu Forest Reserve is located approximately 4 km north-east of the Bengkoka
Forest Reserve, and is accessible from Kg. Serupil following the existing roads north,
connecting to Jalan Suang Duyung to access the project site (Plate 3.2).

Refer to Figure 3.2.1.

U Chemsain Konsultant Sdn. 8hd. Page C3-1
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E(A for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hecfares), Chapter 3

Pitas, Sabah Project Description
3.3 Legal Requirements
The Project will involve forestry development and operations over an area of more than
500 hectares. The Project is therefore classified as a prescribed activity under the
Second Schedule of the Environmental Protection (Prescribed Activities)
(Environmental Impact Assessment) Order, 2005:
SECOND SCHEDULE
2. FORESTRY
{i) Felling or extraction of timber covering an area of 500 hectares or
more; or
(i) Development of forest plantation or reforestation covering an area of
500 hectares or more.
The above Order requires an EIA report to be submitted to the Environment Protection
Department (EPD) for approval prior to project implementation. The Terms of Reference
(TOR) for the Project has been approved by EPD Sabah on the 10" March 2016 (Ref:
JPAS/PP/15/600-1/01/3/60 (6). See Annex 4.0.
3.4 Project Aim/ Statement of Need

The Bengkoka Forest Reserve and Tambalugu Forest Reserve are Class Il Forest
Reserves covering an area of approximately 6,270 Hectares and 197 Hectares,
respectively, within Pitas District, Sabah. Refer to Figure 3.2.1 for the location.

The forest reserves are deteriorating due to previous overexploitation, which is
understood to have started as early as the 1970's, lack of management, forest fire,
droughts and disease. The natural vegetation has given way to invasive Acacia mangium
and Acacia sp. which is dominating large areas. In some areas the Acacia have been
attacked by fungus (Ceratocystis sp.) and have also been subjected to several fires
(Plate 3.3 to Plate 3.6). The area is therefore at risk from invasion of Imperata grass. If
this happens, biodiversity will be almost none and further attempts to include the area in
biological, social or economic productivity will be prohibitively expensive.

The forest reserves are predominantly surrounded by forestry operations, mostly Acacia
plantations. There are also some areas of small scale oil palm plantations to the south of
the Bengkoka Forest Reserve and to the west of the Tambalugu Forest Reserve. Acacia
is known to be an aggressive invasive species on degraded land but does not readily
establish itself in the shade of well-established forest stands. Acacia has this frait in
common with Imperata as both species require direct sunlight for establishment.

Both forest reserves were previously classified as Class | Protected Forest Reserve,
however as they have not be able to be rehabilitated, they have been reclassified as
Class || Commercial Forest (refer to the licence agreement in Annex 2.1}, The Sabah
State Government, through the Sabah Forestry Department has identified the need to

A
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ElA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Heclares), Chapter 3

Pitas, Sabah

Profect Description

3.5

properly manage both forest reserves, to prevent their further degradation and promote
the rehabilitation of conservation areas.

The Sabah State Government, through the Sabah Forestry Department has therefore
allocated both the Bengkoka and Tambalugu Forest Reserves, with a combined are of
6,467 Ha to the Project Proponent, for the purpose of industrial Tree Plantation (ITP).
The Project Proponent has entered into a 100 year Sustainable Forest Management
License Agreement (SFMLA) with the Sabah State Government (Annex 2.1).

The Project Proponent, who will manage the Bengkoka and Tambalugu Forest
Reserves, sees three options:

1. Do nothing; If the current fire cycle is allowed to continue without intervention
the diseased Acacia would almaost certainly be consumed over time, resulting
in highly degraded Imperata grassland of little or no ecological value.

2. Restore the natural forest over the entire area: Due to the pioneering nature of
Acacia and the presence of surrounding Acacia plantations, it is believed this
option would be prohibitively expensive and not viable.

3. Create an actively managed, productive forest: The current Acacia stands are
relatively low yielding and yields will continue to decline as the Ceratocystis
gets worse. With careful planning to identify and protect areas where
ecological functions could be restored, the balance of the area could be
converted to manage Eucalyptus plantaticns. An active presence would help
protect the area from further degradation through burning and will create an
economic justification for control of Acacia regeneration in riparian zones.

In line with the requirements of the SFMLA with Sabah State Government, the Project
Proponent will convert the majority of the project site to productive stands of Eucalyplus
spp. (ITP), while simultaneously re-establishing riparian reserves and conservation
areas, The project concept is further described in Section 3.8. The proposed Project
concept is detailed in the Forest Management Plan (FMP) (Annex 2.3), which has been
accepted and approved by Sabah Forestry Department (Annex 2.2).

Project Status

Project Site

At the time of EIA preparation, development activities for this Project had not
commenced on the project site.

As described in Section 3.4, the project site is in a deteriorating state due to previous
overexploitation, lack of management, forest fire, droughts and disease. The natural
vegetation has given way to invasive Acacia mangium and Acacia sp., which is in poor
state and dominating large areas of the project site. In some areas the Acacia mangium
and Acacia sp. have been attacked by fungus {Ceratocystis sp.) and have also been
subjected to numerous fires throughout the years, and there are large areas dominated

A
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EiA for Forest Management of Bengkoka and Tambalugu Forest Reserves {6,467 Hectares), Chapter 3
Pitas, Sabah Project Description

3.6 Land Status and Zoning

The project site, comprising the Bengkoka and Tambalugu Forest Reserves, is zoned as
Class || Commercial Forest, following reclassification from Class |, as detailed in Section
34

The tand is owned by Sabah State Government under the jurisdiction of the Sabah
Forestry Department. The Project Proponent, Gerak Saga Sdn Bhd, is the license holder
for the Bengkoka and Tambalugu Forest Reserves and will manage the area for 100
years. A copy of the Sustainable Forest Management License Agreement (SFMLA)
between the Sabah State Government and the Project Proponent is attached in Annex
2.1,

U Chemsain Konsultant Sdn. Bhd. Page C3-6
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EiA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Chapter 3

Pitas, Sabah

Profect Description

3.7

Project Concept

As described in Section 3.4 the best management option for the project site is to create
an actively managed productive forest. The Project Proponent therefore proposes to
establish an Industrial Tree Plantation (ITP} of Eucalyptus on the project site. The
plantation will be managed on a 10-year rotation basis with the objective of producing
small timber and chip-wood from the Eucalyptus.

Due to the deteriorating state of the project site, as described in Section 3.4, it is
expected that there are no existing areas of significant ecological value and no riparian
reserves have been established during previous operations. The majority of the project
site area is covered with invasive Acacia and has been degraded through
overexploitation, lack of management, forest fire, droughts and disease. Alongside
establishing the ITP the Project Proponent therefore also intends to create and
rehabilitate conservation and water catchment areas and riparian reserves. Under normal
circumstances existing vegetation in riparian zones for example would have to be
retained, however due to their deteriorated state on the project site the Project Proponent
intends to enhance these areas through enrichment and rehabilitation planting with local
forest species, in order to restore ecological function.

The proposed development plan for the project site is shown on Figure 3.7.1. The entire
project site covers an area of 6,467 Ha. Based on the latest information from the Project
Proponent the total area considered to be plantable for ITP is approximately 5,625 Ha.
The remaining area has been allocated by the Project Proponent to the following land
uses:

1. Water Reservoirs and Water Catchments

Following preliminary mapping and development planning the Project Proponent
has identified 72 Ha to serve as water reservoirs and 371 Ha to serve as water
catchment (Figure 3.7.1). As detailed in the FMP (Annex 2.3) the Project
Proponent will ensure proper management and protection of these areas.

The areas identified for water catchment include the existing water catchment for
the SAFODA dam, constructed within the project site on Sg. Bongkol for water
supply to SAFODA and Kg. Bongko! via an established water treatment plant
(Figure 3.2.1).

2. Riparian Buffer Zone

Following preliminary mapping and development planning the Project Proponent
has identified 285 Ha of riparian reserves, comprising the provision of a 30 m
buffer on each bank of all permanent watercourses within the project site (Figure
3.7.1).

0
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EIA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Heclares). Chapter 3

Pitas, Sabah

Project Description

3.8

3. Mangrove Forest

The project site within the Tambalugu Forest Reserve contains approximately 12
Ha of mangrove forest, which has encroached from the neighbouring Bengkoka
Peninsufa Forest Reserve (Class V — Mangrove Forest Reserve)} (Figure 3.7.1).
This area will be excluded from the ITP area and from all project activities, and will
be preserved as a conservation area.

4, Roads

The existing road network covers approximately 15 Ha within the project site. The
intended road network for this Project will be approximately 151 km in total length
and will cover approximately 90.6 Ha. The proposed road network is shown on
Figure 3.7.1.

These areas will be confirmed through detailed survey and ground truthing prior to the
commencement of project activities. The total area to be planted for ITP is subject to
change, depending on ground conditions, however the minimum areas stated above far
water reservoirs, water catchment and riparian reserve will not be affected and where
possible these will afso be allocated larger areas.

The Project will also include the establishment of the required facilities for project
development. These are described in more detail in Section 3.9.1.

The Project will not require significant earthwork as there will be no terracing. Earthwork
may be required for the development of facilities and infrastructure, however this will be
minor and will be less than 40,000 m3,

Project Implementation Schedule

The time frame for the establishment of the Eucalyptus plantation over the project site is
approximately 6 years, commencing in 2017 following EIA approval. As described in
Section 3.7 the plantation is expected to be managed on a 10-year rotation basis.

As previously described the project site has been divided into four {4) coupes, with
Coupes 1-3 (Bengkoka Forest Reserve), and Coupe 4 (Tambalugu Forest Reserve)
(Figure 3.7.1). Prior to the commencement of site operations the coupes will be further
divided into Compartments of 200 to 600 Ha each. Each compartment will be further sub-
divided into Blocks of approximately 24 Ha each.

Detailed Coupe Development Plans will be completed annually for the following year,
and will be submitted with the Annual Work Plans to Sabah Forestry Department. The
Coupe Development Plans will detail the specific location of all proposed development
areas as detailed in Section 3.7, for that particular coupe. Compartments and Blocks will
be determined during the production of each Coupe Development Plan, and are
therefore not available at this stage.

0
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EiA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Chapter 3
Pitas, Sabah Project Description

Table 3.8.1 shows the latest project implementation schedule for the main plantation
activities, i.e. salvage logging and planting. As salvage logging precedes planting by at
least 2 months, each operation has its own production schedule.

All project activities are described in more detail in Section 3.9 along with the sequence
of work.

Table 3.8.1: Project Implementation Schedule
Activity 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | Total

Salvage Logging (Ha) | 500 | 1,100 1,100 | 1,100 | 1,100 | 725 | 5,625

Planting {(Ha} 500 | 1050 | 1050 | 1050 | 10560 | 925 | 5,625

3.9 Project Stages and Activities

The Project will involve three main stages, i.e. Plantation Establishment; Plantation
Operation; and Replanting. Potential abandonment and license expiry/ project closure
will also be covered. The key activities within each stage are listed below and described
in the following sections. Each activity will be completed in sequence on a coupe-by-
coupe basis according to the Coupe Development Plans, as described in Section 3.8,
with minimal delay between each stage. For further details on each stage refer to the
FMP in Annex 2.3.

1. Plantation Establishment

« Determination of suitable planting area,

e« Salvage logging;

¢ Recruitment of labour force;

« Establishment of site facilities and infrastructure;

+ Mobilisation of equipment and machinery;

e Production of planting material;

«» Establishment of conservation areas;

s Site clearing; and

+ Planting.

2. Plantation Operation

+« Plantation maintenance; and
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3.9.1

3.9.1.1

3.9.1.2

3.9.1.3

s Harvesting.
3. Replanting

Plantation Establishment

Determination of planting area

As stated in Section 3.7, approximately 5,625 Ha of the project site will be developed for
ITP. The remaining areas will comprise water reservoirs, water catchments, riparian
buffer zones, mangrove forest and roads. These areas are shown on Figure 3.7.1.

Initial planning has been completed using LIDAR technology to accurately map the
topographical and hydrological features. Based on this information a general
development plan has been produced, as shown on Figure 3.7.1. Detailed Coupe
Davelopment Plans for each coupe will be completed prior to the commencement of work
in that particular coupe, the details plans will supplement the LIDAR derived data with
further ground investigation and ground truthing.

As described in Section 3.8 the detailed Coupe Development Plans will be completed
annually and submitted with the Annual Work Plans, ready for development in that coupe
the following year. The Coupe Development Plans will detail the specific location of all
proposed development areas, including suitable planting areas for ITP, water reservoirs,
water catchments, riparian buffer zones, mangrove forest and roads.

Salvage Logging

During site clearing any standing trees of commercial value will be felled. It is anticipated
however that this will be minimal. The majority of the existing tree stands are not thought
to have much commercial value, due to small size and disease. Nevertheless there is the
potential for some salvage logging operations. As described in Section 3.8 logging will
commence at least 2 months before planting in each coupe. Logs will no commercial
value will be cut and crushed and left in-situ for natural decomposition,

Recruitment of labour force

Approximately 178 staff and workers will be required during plantation establishment.
During plantation operation and replanting the number of workers is expected to reduce,
to approximately 125.

The Project Proponent will take appropriate steps to employ Malaysian professionals,
with specific preference to Sabahans that have experience in forestry and/ or agriculture
plantation management. The Project Proponent will also provide training to staff and
workers where necessary to ensure that the local population are qualified to work in
forest management. The use of labour from outside the area, and foreign labour, will be
minimised. The Project Proponent will respect Malaysian requirements for minimum
wages and social benefits for all staff and workers, whether Malaysians or foreign. A
repatriation scheme will be implemented for all non-local staff and workers.
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3.9.1.4

Establishment of site facilities and infrastructure

The Project Proponent will establish a main basecamp in Coupe 1. The proposed
location is shown on Figure 3.7.1. The proposed layout is shown on Figure 3.9.1.

As shown on Figure 3.9.1, the main basecamp will comprise the following facilities:
» Office and office parking;
« Management house;
o Nursery;
» Water storage;

+ Stores (including chemical store, fertiliser store, tool store, fire store, general
store and fuel store);

+ Toilet and shower facilities;
e Genset house;

+ Senior quarters;

+ Sport arena;

» Parking;

«  Workers quarters;

+ Canteen;

» Security guard house; and
s Dumpsite pit.

In addition to the main basecamp, smaller camps are also envisaged to provide
accommodation, secure storage and fire depot facilities. These camps will be established
in the area of operation on the project site, and their location will be finalised during the
detailed planning stage for each Coupe and shown on the Coupe Development Flans.
These smaller camps will temporary, and will move around within the site depending on
where operations are taking place.

A road network will also be established within the project site. This will utilise the existing
roads, and establish new roads branching off from these. The preoposed road network is
iflustrated on Figure 3.7.1. As stated in Section 3.7, the road network on the project site
will be approximately 151 km in length and occupy approximately 90.6 Ha of land. The
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road network will be finalised and developed on a coupe by coupe basis in accordance
with the planting schedule, and the final road layout for each coupe will be shown on the
Coupe Development Plans. The classification and specification of the roads to be
developed is detailed in the FMP (Annex 2.3). The main roads will be subject to a
maintenance schedule.

Bridges will also be constructed over streams and rivers, although every effort will be
made by the Project Proponent when designing the road layout to minimise stream and
river crossings. Bridges will be permanent and of steel, Bailey bridge type.

In terms of utilities, as shown on Figure 3.9.1 a generator house (i.e. diesel generator),
will be provided at the basecamp in Coupe i, to supply electricily to the basecamp
facilities. Water supply will be from the nearest water reservoir within the project site,
located south of the main basecamp. Water from the reservoir will stored at the
basecamp in the water storage area (Figure 3.9.1),

O
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3.9.1.5

3.9.1.6

Mobilisation of equipment and machinery

Machinery and equipment will be mobilised to the project site when it is required for each
stage of the project development. The equipment required for site clearing and salvage
logging will be mabilised to the project site first, this will include heavy machinery such as
excavators, which will be used for clearing.

Other machinery and equipment will be mobilised to the project site as and when
required. All machinery and equipment will be stored on site for the duration of its
requirement,

Production of planting materials

The Project Proponent will source seedlings for this Project from their sister company for
the first 6 to 9 months, from an established nursery off-site. A holding nursery will be
constructed on site at the main base-camp, where plants from the external nursery will
complete their final hardening off before dispatch to the field. This arrangement will be
used for the plantation establishment stage.

The Project Proponent will however implement a full production nursery within or close to
the project site by the time of the first replanting. It is noted however that the full
production nursery may be constructed sooners, depending on the efficiency of the
interim supply plan. The proposed nursery location is shown on Figure 3.7.1 and Figure
3.9.1. The production nursery will include the following facilities:

» Germination beds (shaded germination area);
« Sewing house and office; and
s Hardening off area.

The nursery processes for the production of seedling at the production nursery are
detailed in the FMP (Annex 2.3). The process involves the use of fertilisers. Slow
releasing NPK fertiliser is mixed into the growth media of the seedling; during the
seedling germination phase preventive fungicide will be applied once per week, with
broad spectrum fungicides being applied on alternative weeks; and during seedling open
growth phase fertilisers are applied 3-5 times per week with water at low concentrations
using complete (NPK and trace elements) fertiliser. '

At the holding nursery which will be located on the project site for plantation
establishment, seedlings will arrive from the external nursery during the open growth
phase. Therefore at the holding nursery complete fertiliser (NPK and trace elements) will
be applied 3-5 times per week with water at low concentrations, until the seedlings are
ready to be planted in the field.

The nursery will utilize river water which will be stored at the nursery in a water tank, and
distributed by water pump through an irrigation system.
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3.91.7

Establishment of conservation areas

The Project Proponent has conducted floral and faunal surveys over the project site and
performed an evaluation against the WWF High Conservation Value (HCV} Toolkit. The
findings of the surveys and outcome of the HCV assessment are presented in Sections
3.10.2 and 3.10.3.

Ail identified conservation areas, including riparian reserves, water catchments, water
reservoirs and mangrove forest, will be clearly demarcated on the ground on a coupe-by-
coupe basis prior to the commencement of project activities in each coupe. As described
in Section 3.8 the detailed Coupe Development Plans submitted with the Annual Work
Plans, will detail the specific location of all conservation areas within each coupe.

Due to the degraded nature of much of the project site, including riparian reserves and
identified water catchment areas, the establishment of proper and effective conservation
areas will require more than simply excluding these areas from the Project. As such the
Project Proponent will also conduct enrichment and rehabilitation planting with local
forest species in these areas, as listed in Table 3.9.1. Prior to this, removal of invasive
diseased or fire damaged Acacia may also be required from the conservation areas.

For enrichment and rehabilitation planting the Project Proponent will engage with
Yayasan Sabah, which has indigenous species nurseries from which seedlings can be
obtained.
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Table 3.9.1: Enrichment Planting Species
HABITAT STRUCTURE FAMILY SPECIES
Dryland Main Canapy  [Anacardiaceae Gluta oba
Burseracede Canarium csperum
Dipterocarpaceae Cotylelchium melancxylon
Dipterocarpaceqe Shorea beccariana
Dipterocarpaceae Shorea mullificra
Elaeocarpaceae Eloeocarpus pedunculatus
Ixonanthaceae Ixonanthes reticulata
Legumincsae Koompassia malaccensis
Sapotaceae Palaguium rostratum
Theaceae Adinandra dumosa
Middle Storey |Anacardiaceae Mangifera parvifolia
Anacardiaceaqe Parishia insignis
Chrysobdlanaceae Licania splendens
Dicterccarpaceae Valica micrantha
Euphorbicceae Chaetocarpus castanocarpus
Guttiferae Calophyllumtetrapterum
Lauraceae Dehaasia caesia
Myrtaceae Syzygium caudatilimium
Myrtaceae Syzygium napiformis
Myrtaceae Syzygium tawahense
Polygalaceae Xanthophyllum affine
Sapctacece Madhuca pallida
Under Storey  |Dipterocarpaceae Hopea beccariang
Euphorbiaceae Cleistanthus gracilis
Euphorbiaceae Pimelecdendron griffithicnum
Guttiferae Garcinia miqueli
Oleaceaqe Chicnanthus laxiflorus
Riparion and |Main Canopy  |Dipterocarpacede Drycbalanops beccari
Dryland Myrtaceae Tistaniopsis obov ata
Middle Storey |Lecythidaceae Barringtonia lanceolata
Under Storey  |Euphorbiaceae Baccaurea sumatrana
Riparian Moin Canopy |Dipterocarpaceaes Shorea mecistopteryx
Middle Storey  [Dipterocarpaceae Dipterocarpus oblongifolius
3.9.1.8 Site clearing and preparation

As described in Section 3.4, the project site is deteriorated and the majority of the
project site is now covered with invasive Acacia mangiurn and Acacia sp. The identified
ITP area, approximately 5,625 Ha, needs to be cleared prior to planting.

Site clearing will commence in January each year, on a coupe-by-coupe basis as per the
implementation schedule and Annual Work Plan. All remaining vegetation after salvage
logging will be felled with the exception of the identified conservation areas. All felled
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vegetation will be left in-situ for natural decomposition, and where heavy residual
biomass is produced this will be crushed and spread.

Prior to planting, herbicides will be applied to the ground to prevent weed growth. The
estimated herbicide requirement for this stage is detailed in Table 3.9.2.
Table 3.9.2: Pre-Planting Chemical Requirements

Year Roundup (litre/month) Ally (grams/month)

2017 224 2,550

2018 471 5,350

2019 471 5,350

2020 471 5,350

2021 471 5,350

2022 415 4,715
Planting points will be marked on the ground with a tree spacing of 2 m x 3 m. This
spacing will give 1,667 planting points per hectare. Holes will be prepared on the planting
points, ready for planting operations.

3.9.1.9 Planting
The primary species identified for this Project is Eucalyptus pellita. During plantation
establishment suitable seedlings will be dispatched from the holding nursery to the
prepared planting blocks.

Planting will normally be carried out throughout the year, however most of the planting
will take place during the rainy season. The seedlings will be hand planted and during
planting 85 g of DAP (Di-Ammonia Phosphate) together with 7 g of Boron will be applied
to each panting hole. The annual fertiliser requirement during planting is summarised in
Table 3.9.3.
Table 3.9.3: Fertiliser Requirements during Planting

Year DAP Fertiliser (kg/month) | Boron Fertiliser (kg/month)

2017 7,240 867

2018 15,203 1,820

2019 15,203 1,820

2020 15,203 1,820

2021 15,203 1,820

2022 13,394 1,603
Approximately one (1) month after planting, the ptanted stock will be surveyed to identify
any stock failures, i.e. through poor initial stocking or seedling mortality. Where areas of
poor stock quality are identified, supplemental planting will be compieted.
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3.9.2

3.9.2.1

3.9.2.2

Plantation Operation
Plantation maintenance
Weeding

Weeding will be carried out to contral grass such as /mperata cylindrical, Pennisetum
polystachion and Ischaemum muticum and climbers, which will directly compete with
newly planted seedlings for nutrients, moisture and light.

Chemical weeding will be carried out for the first year after planting, following which
weeding operations will be carried out where necessary until the plants are clear of
competition in the second year. Eucalyptus species are sensitive to competition and
therefore up to four rounds of chemical spraying or slashing may be required before
canopy closure. The Project Proponent proposes o use two (2) herbicide products,
Roundup and Basta 5. The annual herbicide requirements are detailed in Table 3.9.4.

Table 3.9.4: Herbicide Requirements for Weeding

Year Roundup (litre/month}) Basta 5 {litrefmonth)

2017 854 74

2018 1,794 155

2019 1,794 155

2020 1,794 155

2021 1,794 155

2022 1,580 137

Thinning

As stated in Section 3.9.1, the planting density will be 1,667 trees per hectare. It is
anticipated that 1,200 trees per hectare (with dbh > 16 cm) will be left for harvesting. The
remaining trees will be thinned or removed, which may begin at 4 years after planting.
Trees to be removed will be those that have diseases, bad growth or deformities.

Pest and Disease Management

The Project Proponent will take all necessary precautions to maintain an ecological
balance within the project site, in order to prevent outbreaks of insects and diseases.
Continuous monitoring and research of pests and diseases will be carried out as part of
the standard forest plantation management practices.

Harvesting

As the plantation will be developed on a 10 year rotation basis, the first round of
harvesting will take place 10 years after plantation establishment. As mentioned in
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3.9.3

3.9.4

Section 3.9.2.1 it is anticipated that 1,200 trees per hectare wili be harvested, following
thinning.

Replanting, Closure or Potential Abandonment

Replanting

Harvested areas will immediately be re-planted, most likely with the same species, i.e.
Eucalyptus pellita. The vegetative residue from harvesting is significantly less than for the
clearing of existing vegetation during initial establishment of the plantation, therefore
minimal fand clearing is required during this phase.

Closure/ Potential Abandonment

As described in Section 3.6, the License Agreement is valid for a 100 year period, after
which time the license may be extended at the discretion of the Chief Minister. If the
license is not extended, the Project Proponent must implement all Sabah Forestry
Department closing procedures, after which time the working area will effectively be
closed for alt access and work for an entire rotation cycle. The Project Proponent must
also adhere to EPD requirements to ensure that abandoned structures, equipment etc.
have no significant adverse impact on the environment after closure.

As per the conditions of the License Agreement {Annex 2.1), the Project Proponent may
not fell any trees within thirty (30) days of the license expiry date, unless an extension
has been granted. Extraction and hauling of logs should be completed within one (1)
month after the final felling.

It is unlikely that the Project will be abandoned mid-way through the license period,
however there is still a chance that abandenment may occur due to a change in policy
and management objectives for the project area. In such cases the Sabah Forest
Department closing procedures will apply, as well as EPD requirements.

Anticipated Waste Generation

During plantation establishment stage, the following waste will be generated:

» Biomass: Biomass generated from site clearing and salvage logging will be left
in-situ to decompose. Patches of heavy residual biomass will be spread and
crushed with an excavator.

» Solid Waste: Solid waste produced during project development will be in the
form of general waste from the workers, mostly produced at the main basecamp.
A waste dumping pit will be provided at the basecamp to ensure proper
management of waste.

* Scheduled waste: Oil and grease waste from the maintenance of machinery
and equipment at the workshop in the main basecamp, will need to be disposed
of properly as scheduled waste.
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3.10

3.10.1

3.10.1.1

3.10.1.2

« Construction waste: A small amount of construction waste may be generated
during the construction of the site facilities at the main basecamp.

« Sewage: Sewage generated at the main basecamp, and toilet facilities at the
smaller camps within the plantation area will need to be treated and disposed of

properly.

During the plantation operation stage solid waste, scheduled waste and sewage will
continue to be generated at the main basecamp and smaller camps, as described above.
Biomass will also be generated, however this will be limited to a small amount of biomass
from weeding and thinning during plantation maintenance,

More biomass is expected to be generated during replanting following harvesting after 10
years. Although this will be limited to minor clearing for preparation of new planting holes,

and will be significantly less than clearing during plantation establishment.

All waste generated during all stages of the Project will need to be managed and
disposed of appropriately in accordance with all applicable legislation.

Existing Environment

Physical / Chemical Environment

Meteorology

The project area generally experiences an equatorial climate, with uniform temperature,
high humidity and a substantial amount of rainfall throughout the year. Rainfali data for
the project site was obtained from the nearest meteorological station at Pertanian, Pitas
(Annex 1.1). Between 2006 and 2015 {10-year period) the average total annual rainfail
was 2,829.4 mm.

Topography and Slope

Bengkoka Forest Reserve

This area is situated on gently undulating terrain with predominantly gentle slopes (i.e. <
15°). Some short steep slopes do occur, some of which are greater than 25°, however
these are limited to minor areas along the southern boundary and in the east of Coupe 2
(Figure 3.10.2). Only 17 Ha of the project site is estimated to have slopes over 25°. The
elevation in the Bengkoka Forest Reserve ranges from 10 m AMSL along the base of
valleys, and 130 m AMSL on the highest hills (Figure 3.10.1).

Tambalugu Forest Reserve

This area is predominantly flat, with elevation ranging from 10 m AMSL to 30 m AMSL in
the south-east of the site (Figure 3.10.1).
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3.10.1.3

Hydrology

Bengkoka Forest Reserve

There are a number of rivers and streams within the Bengkoka Forest Reserve. The
main rivers are Sg. Kandang, S$g. Malubang, Sg. Liu, Sg. Kisorong, Sg. Bongkol and Sg.
Kakarangan. The remaining rivers and streams within the Bengkoka Forest Reserve are
unnamed (Plate 3.7 Plate 3.8). All rivers and streams within the Bengkoka Forest
Reserve flow out of the project site into the adjacent forestry operations, predominantly
Acacia plantations, and small scale oil palm plantation. The rivers and streams flowing
east will eventually drain to the Sulu Sea, and the rivers and streams flowing west will
eventually drain to the South China Sea.

Sg. Bongkol, has been dammed within the Bengkoka Forest Reserve for water supply for
Kg. Bongkol by SAFODA. As discussed in Section 3.7.1 and shown on Figure 3.7.1, the
water catchment for the dam has been excluded from all project activities as a water
catchment conservation area.

Tambalugu Forest Reserve

There are several unnamed streams within the Tambalugu Forest Reserve, these all
converge into one stream which discharges north into the adjacent mangrove forest
reserve and into the Sulu Sea (Plate 3.9).

Many of the streams within the project site (Bengkoka and Tambalugu Forest Reserves)
are seasonal and flow will reduce significantly or dry up during the dry months. The
widths of the rivers and streams also varies within the project. The rivers and streams
observed within the project site during the site visit ranged from <3 m to > 5 m in width
(Plate 3.7, Plate 3.8 and Plate 3.9).

The main rivers and streams are illustrated on Figure 3.10.1.
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3.10.1.4

3.10.1.5

3.10.1.6

Soil

Bengkoka Forest Reserve

As shown on Figure 3.10.3, the Bengkoka Forest Reserve is predominantly underfain by
soil of the Maliau Association, with the parent materials of sandstone and mudstone, and
Brantian Association in the north, with the parent material of alluvium.

Some minor areas of Kinabatangan and Tuaran Associations also occur in the north and
east, respectively, with alluvium as the parent material for both.

Tambalugu Forest Reserve

As shown on Figure 3.10.3, the Tambalugu Forest Reserve is predominantly underlain
by soil of the Brantian Association, with some areas of Tuaran Association soils in the
north and east.

In terms of implications on the Project, as detailed in the FMP (Annex 2.3), the soils in
the area are suitable for the plantation of fast growing species including Eucalyptus
pellita.

Geology

The entire project site is underlain by geology of the Kudat Formation, from the
Oligocene period {Figure 3.10.4). The lithology comprises sandstone, shale, mudstone,
siltstone, conglomerate and limestone.

A small portion of the Bengkoka Forest Reserve in the east is underlain by geology of the
Bongaya formation, from the middle Miocene-pliocene period (Figure 3.10.4). The
lithology comprises sandstone, mudstone, siltstone, shale, conglomerate and lignite with
minor limestone and tuff,

A minor portion of the project site along the northern boundary of the Tambalugu Forest
Reserve is underlain by recent coastal and riverine alluvium deposits, which dominate
the coastal zcne to the north.

Baseline Water Quality

Baseline water quality sampling was conducted at five (5} locations (W1 — W5) in the
rivers and streams which flow through the project site in the Bengkcka Forest Reserve.
The sample point locations are shown on Figure 3.10.1 and detailed in Table 3.10.1.
Sampling was also attempted in the Tambalugu Forest Reserve, in the main unnamed
stream flowing north through the forest reserve into the adjacent mangrove forest,
however during the day of sampling the stream was dry (Plate 3.9).
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All the parameters, with the exception of Total Suspended Solids (TSS), Turbidity, Total
Coliform Count (TCC) and Faecal Coliform Count (FCC), were within the limits of Class
IIB of the NWQSM (Annex 1.3). Traces of the agrochemicals tested for were found,
although these were at minimal levels.

Total Suspended Sediments and Turbidity

TSS and turbidity were recorded at levels exceeding the prescribed limits of Class 1B at
sample point W5, W5 was taken in Sg. Malubang which crosses beneath Jalan
Mongkubou Laut in the centre of the Bengkoka Forest Reserve. During sampling the
stream was visibly turbid by suspended sediment (Plate 3.7 and Plate 3.11).

The sediment is likely to be from river bank erosion upstream of the sample point. Due to
the degraded state of riparian zones following previous forestry activities, the river banks
in many areas are left with minimal vegetative protection and are therefore susceptible to
erosion, particularly during heavy rain and storm events. [t is noted that in the days
before the site visit, and during the site visit, the area had received periods of heavy rain.

Total Coliform Count and Faecal Coliform Count

TCC was recorded at levels above the prescribed limits of Class [IB at all sample points.
FCC was also recorded at levels above the prescribed limits of Class 11B at W3 and WS5.

Total coliform count (TCC) and Faecal coliform count (FCC) measure the levels of
coliform bacteria. The origins of faecal coliform are more specific than total coliform, and
the presence of faecal coliforms indicate that faecal waste from humans or animals is
entering the water body.

The elevated levels of FCC in W3 and WS5, suggests the presence or animal or human
waste in these streams. W3 was taken in Sg. Kakarangan within the project site, just
upstream of the neighbouring oil palm plantation. It is possible that human activity
associated with the oil palm plantation may have contributed to the FCC in the water,
through the introduction of human waste. It is believed that there are no other upstream
human activities.

As described above W5 was taken in Sg. Malubang which crosses beneath Jalan
Mongkubou Laut in the centre of the project site. 1t is likely FCC levels in this sample
were the result of animal waste, as there are no identifiable upstream human activities.

The contribution of animal or human waste to the elevated levels of TCC in W1, W2 and
W4 is considered to be minimal, as FCC levels were low in these samples. The elevated
levels of FCC in W1, W2 and W4 therefore is likely to have resulted from the presence of
microorganisms from soil and plants within Bengkoka Forest Reserve.

0
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Table 3.10.6; Baseline Noise Level Results

Sample
Point

Schedule 1 . Night-Time (2200 — Schedule 1
Recommended Noise 0700) Result dB(A) Recommended Noise
Level, (Laca), dB(A) ) Re Level, (Lacg), dB(A)

Day-Time (0700 —
2200) Result dB(A)

N1

54.7 50 45.7 40

3.10.2

3.10.2.1

The results show that both the day time and night time noise levels at Kg. Serupil were
high and above the prescribed limits when compared to Schedule 1 of the Planning
Guidelines for Environmental Noise Limit and Control, for Noise Sensitive Areas {Annex
1.8). The elevated noise levels were recorded to be contributed mainly by the sound of
wind and human activities.

Biological Environment

As part of their pre-development activities the Project Proponent has undertaken flora
and fauna studies on the Bengkoka Forest Reserve between October and November
2015, and Tambalugu Forest Reserve between 02™ and 24" March 2016. These
surveys were undertaken under the initiative of the Project Proponent in consultation with
SFD. The purpose of the studies was to assess the diversity of wildlife in the Bengkoka
and Tambalugu Forest Reserves and identify any potential areas of high conservation
value and forest for protection. These data will be used for future management of the
forest reserve under this Project, for the identification of conservation areas for
rehabilitation, as described in Section 3.4 and Section 3.7.

The full flora and fauna surveys are attached in Annex 2.5 and Annex 2.6, and the key
findings are summarised below,

Flora

In terms of flora, the project site is in a poor state, with very little diversity. As described
in Section 3.4, the natural vegetation which once existed on the project site has given
way to invasive Acacia mangium and Acacia sp., which now covers the majority of the
project site. In many areas of the project site the Acacias have suffered from extensive
forest fires and fungus (Cerafocystis sp.), and there are subsequently large areas of
dead or dying trees (Plate 3.3, Plate 3.4 and Plate 3.5). Some common native
secondary plant species can be found interspersed within the Acacia, however these do
not form healthy stands. The Project Proponent has conducted flora surveys of the
project site, in both the Bengkoka and Tambalugu Forest Reserves. The EIA Consultant
also made observations on the floral diversity during site visits. The findings of these
surveys are summarised below, see Annex 2.5 and Annex 2,6 for further details.

Bengkoka Forest Reserve

The flora survey of the Bengkoka Forest Reserve was conducted using recce walks
along transect lines, and secondary sources such as Sabah Forestry Department.
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Tambaluqu Forest Reserve

The flora survey of the Tambalugu Forest Reserve was conducted using recce walks
aleng transect lines.

The survey within the Tambalugu Forest Reserve identified two distinct types of forest
vegetation, secondary lowland acacia forest and wetland mangrove forest. The flora
species identified within the Tambalugu Forest Reserve are listed in Table 3.10.7. ltems
13to 17 in Table 3.10.7 were all identified within the Mangrove area.

Table 3.10.7: Flora Species |dentified in Tambalugu Forest Reserve (Coupe 4)

Species
No.
Scientific Name Local Name

1 Stachytarpheta dichotorna Bunga Biren

2 Lantana camara Bunga tahi ayam

3 Evatamia divaricate Pokok restong

4 Dillenia suffruticosa Buan/ Rungin

5 Aplinia galangal Lengkuas

6 Psidium guajava Jambu batu

7 Melastoma malabathricum L, Senduduk/ Gosing
8 Eurycoma longifolia Tongkat Ali

9 Blumea balsamifera Subang

10 Chromolaena odorata Lohunoi/ Lahunai
11 Houttuynia cordala Thunb. Kenemek Jantan
12 Acacia mangium Sabah salwood
13 Licuala sp.

14 Livistona chinensis Chinese fan palm
15 Rhizophora apiculate Bakau minyak/ Akit
16 Heritiera litforalis Aiton Dungun

17 Acrostichum sp. Piyai Raya laut

Flora species within the acacia forest are scattered and widely spread inside the forest.
Acacia mangium, Lantana camara and chromolaena odorata, for example, can be found
almost anywhere in the acacia forest.
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3.10.2.2

Acacia trees dominate the acacia forest, while the forest floor is predominantly covered
by shrubs, Zingiberceae and climbers.

Flora in the acacia forest is very important to the ecosystem, providing habitat and food
to other wildlife. Most of the flora identified are angiosperms which are flowering plants
and fruit bearing plants that provide fruit and nectar for feeding animals and insects. For
example Lantana camara, Melastoma malabathricum and Psidium guajava are flowing
and fruit bearing plants, providing both nectar for bees, butterflies and other insects and
fruit/ seeds for bird species such as spiderhunters, bulbuls and flowerpeckers.

As previously described the mangrove forest in the north of the Tambalugu Forest
Reserve (about 12 ha) will be excluded from all project activities as a conservation area.
The mangrove forest is an important ecosystem, supporting a variety of plant and animal
life. In addition mangroves are important natural barriers protecting the coastal zones.

Fauna

As previously mentioned the Project Proponent has conducted fauna surveys of the
project site, in both the Bengkoka and Tambalugu Forest Reserves. The findings of
these surveys are summarised below, see Annex 2.5 and Annex 2.6 for furiher details.

Methodology

The following techniques were used to collect data during the fauna surveys in Bengkoka
and Tambalugu Forest Reserves. The techniques used conform to SFD standards and
best practice for fauna survey in forest reserve. Refer fo Annex 2.5 and 2.6 for further
details and description.

1. Recce Walks: Recce walks were conducted along transect lines within the forest.
The transect lines foilowed paths of least resistance through the forest understorey.
During the recce walks details of vegetation, topography, canopy and any signs of
wildlife, were recorded. The transect lines are detailed in Table 3.10.8.

Table 3.10.8: Transect Line Details

Transect Location Starting Point Ending Point
Bengkoka Forest Reserve
1 Coupe 1 N0B6°51'46.9", E117°08'28.7" | N06°51'38.2", E117°08'04.7"
2 Coupe 1 N06°51'49.8", E117°07'08.8" | N06°51'45.2", E117°07'15.3"
3 Coupe 2 N06°52'39.1", E117°09'35.5" | N06°52'52.8", E117°09'21.3"
4 Coupe 2 N0B6°51'10.1", E117°08'52.5" | N06°50'66.3", E117°08'47.8"
5 Coupe 3 N0OB6°54'16.6", E117°08'29.8" | N06°54'16.7", E117°08'50.0"

Tambalugu Forest Reserve

1 Coupe 4 N6°55.890" E117°12.781" N6°55.737' E117°13.3562
2 Coupe 4 NB°55.729' E117°13.447 NG6°55.847' E117°12.827
3 Coupe 4 N6°55.893', E117°13.084' N6°55.910", E117°12.751"

O
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2.

Transect Location Starting Point Ending Point
4 Coupe 4 N6°55.838', E117°12.832' N6°55.870", E117°12.599'
5 Coupe 4 NB6°55.874', E117°12.618' N6°55.882', E117°12.784'
] Coupe 4 N6°55.852', E117°13.188' N6°56.006', E117°13.244'
7 Coupe 4 N6°55.842', E117°13.146" N6°55.986', E1 17013'216|J

Road Survey: Road surveys by foot were conducted for the Bengkoka Forest
Reserve. Road surveys were not conducted in the Tambalugu Forest Reserve as
there are no existing roads. The road segment used for the survey in Bengkoka
Forest Reserve covered a total length of 7 km. During the road survey any signs of
wildlife were recorded, including footprints, faeces etc. Road survey by vehicle was
also carried out and was carried cut at night. Road surveys by vehicle were
conducted over the SFD recommended area of 10 to 20 km. The road survey
segments are detailed in Table 3.10.9.

Table 3.10.9:

Road Survey Segment in Bengkoka Forest Reserve

Segment

Location

Starting Point

Ending Point

1

Coupe 1

N06°51'46.4", E117°08'28.7"

N06°51'38.2", E117°08'04.7"

2

Coupe 1

N06°52°01.17, E117°09'06.5"

N06°52'15.1", E117°08'09.8"

Coupe 2

N06°52'39.0", E117°09'35.5"

N06°52'52.8", E117°09'21.3"

Coupe 2

N06°50'56.3", E117°08'47.8"

N06°52'01.1", E117°09'06.5"

Coupe 3

N06°54'15.6", E117°08'49.0

N06°54'16.5", E117°08'29.8"

Mist Netting: Mist netting was used to study the diversity of bird species within the
Bengkoka and Tambalugu Ferest Reserves. The mist net locations are detailed in
Table 3.10.10. Birds were identified, photographed and recorded before being
released.

Table 3.10.10: Mist Netting Locations

0

Net Coordinate Opening Date Closing Date
Benghkoka Forest Reserve
1 NO6°52'01.1", E117°09'06.5"
2 N06°52'19.0", E117°07'57.5" 27/10/15 31/10/15
3 N6°52.232', E117°08.197"
4 N06°51'33.5", E117°10'15.0"
0411115 04/11/15
5 N6°52.233', E117°08.182"
6 N06°52'17.4", E117°08'28.5"
05/11/15 09/11/15
7 NB6°52.238', E117°08.207"
Tambalugu Forest Reserve
1 N06°55'43.9", E117°13'21.2" 05/03/16 05/03/16
2 N06°56'01.8", E117°12'54.0" 06/03/16 06/03/16
Chemsain Konsuitant Sdn. Bhd. Page C3-38

CK/EV403-4278/15



EiA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Chapter 3

Pitas, Sabah Project Description
Net Coordinate Opening Date Closing Date
3 N06°565'63.6", E117°12'45.4” 22/03116 22/03/16
4 N0G°55'49.7", E117°12'50.4" 22/03116 22/03/16
5 N06°55'52.1", E117°13'58.2" 22/0316 22/03/16
6 N06°55'43.3", E117°13'26.0" 22/03/16 22/03/16

4. Stream Transect: Stream transects were used to study reptiles and amphibians in
the freshwater ecosystem in the Bengkoka Forest Reserve. A fransect line was
established in a stream during the night. Stream Transect was not conducted in the
Tambalugu Forest Reserve as the streams were dry during the survey period.

5. Camera Trapping: Camera traps were established in ten (10) locations throughout
the Bengkoka and Tambalugu Forest Reserves. The camera trap locations detailed
in Table 3.10.11.

Table 3.10.11: Camera Trap Locations

Camera Coordinate

Bengkoka Forest Reserve

1 N06°51'44.8", E117°07'15.4"
2 N06°52'46.3", E117°09'28.2"
3 N06°51'27.3", E117°10'13.2"
4 N06°52'17.8", E117°08°20.6"
5 N06°54'43.1", E117°10°28.2"
6 N06°51'00.5", E117°08'54.2"

Tambalugu Forest Reserve

1 N06°55°38.3", E117°13'07.3"
2 N06°55'43.8", E117°12'50.3"
3 N06°56'00.4", E117°13'14.7"
4 N06°56'01.6", E117°12'54.8"

Findings: Benakoka Forest Reserve

Table 3.10.12 lists the wildlife identified within the Bengkoka Forest Reserve during the
fauna survey, via the methods described above, further details on the nature of the
identification and the method can be referred to in Annex 2.5.
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Table 3.10.12: Wildlife Identified in the Bengkoka Forest Reserve

0

CK/EV403-42768/15

No Common Name Scientific Name IUCN Red List | Wildlife Conservation
Status Enactment 1997 Status
Mammals
1 Lows Squirrel Sundasc.:furus Least Concern None
fowii
2 Comman Treeshrew Tupaia picta Least Concern None
h -
3 Bearded Pig Sus Barbatus Vulnerable SC gdulg 3 Protec.ted,
hunting license required
4 Sambar Deer Cervus timorensis | Vulnerable SChe,dUIF_J 3- Protec.ted,
hunting license required
hedule 3 - P
5 Mouse Deer Tragulus sp. Least Concern Sc edule roteclted,
hunting license required
6 Lesser-mouse Deer .Tragt{n'us Data Deficient Sch?dulz_a 3- Prolec_ted.
javanicus hunting license required
Bornean Red-Muntiac/ Muntiacus Schedule 3 - Protected,
7 \ . Least Concern L .
Common barking deer munliac hunting license required
. . . Critically
8 Pangolin Manis javanica Schedule 2 — Protected
Endangered
9 Civets Unidentified Unidentified Unidentified
10 Malay Civet Viverra Least Concern | Schedule 2 - Protected
tangalunga
11 Red gla.nt-ﬂylng Unidentified None Schedule 2 — Protected
squirrel
. . Macaca
12 Pig-tailed macaque . Vulnerable Schedule 2 — Protected
nemestrina
Hel - |
13 Sun Bear efarctos Vulnerable Schedule 1 — Totally
malayanus Protected
Birds
Pell i
14 | Black-capped babbler erorneu Least Concern None
pyrrogenys
Buff-necked , ) Near
15 Woodpecker Meiglyptes tukki Threatened None
Buff-rumped . o
Meiglyptes tristis | L N
16 Woodpecker eigiyp east Concern one
17 Nightjar Unidentified Unidentified Unidentified
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No Common Name Scientific Name IUCN Red List | Wildlife Conservation
Status Enactment 1997 Status
18 Cream-vented Bulbul Pyc.n onotus Least Concern None
Simplex
19 Emerald Dove Cha'fcofuhaps Least Concern | Schedule 2 — Protected
indica
20 House Swift Apus Affinis Least Concern None
A
21 Little Spiderhunter racf?nothera Least Concern None
logirostra
22 L(?ng-bllled Araohr?othe:v'a Least Concern None
Spiderhunter crassirostris
Rhi)
23 Pied Fantail ) .'poa.fura Least Concern None
Javanica
24 Red-eyed Bulbul Pycnonotus Least Concern None
brunneus
R -backed
25 ufgus .bac Ceyx rufidorsa Least Concern None
Kingfisher
26 | White-chested babbler Trichastoma Near Schedule 2 — Protected
rostratum Threatened
. Copsychus
27 | White-crowned Shama . .. Least Concern None
striklandii
28 Yellow-vented Bulbul Py cn.ongtus Least Concern None
goiavier
29 Streaked Bulbul Unidentified Unidentified Unidentified
Reptiles and Amphibians
30 Tree frog Rana megalonesa | Not Assessed None
31 Four-lined tree frog Rana baramica Least Concern None
Dwarf soft-shelled ) Lower Risk/
D
32 wurtle ogania subplana Least Concern None
33 Green vine snake Ahetulla prasina Not Assessed None
i k Dendrelaphi
34 Striped bronzebac en I’? aphis Not Assessod None
tree snake caudolineatus
A odo
35 Striped tree skink ptgry goaon Not Assessed None
vittatus
36 River Salamander Sphgnomorphus Not Assessed None
multisquamatus

0
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No Common Name Scientific N IUCN Red List | Wildlife Conservation
ame Status Enactment 1997 Status

Other

37 Pill millipede Unidentified Unidentified Unidentified

A total of 37 species of wildlife were identified within the Bengkoka Forest Reserve, as
shown in Table 3.10.12.

Only one species within the forest reserve falls under Schedule 1 of the Wildlife
Conservation Enactment 1997, i.e. totally protected, which is Sun Bear. Sun Bear is also
classified as a vulnerable on the IUCN Red List.

There are a number of other species identified which are listed as protected under
Schedule 2 of the Wildlife Conservation Enactment, these include Pangolin; Malay Civet;
Red giant-flying squirrel; Pig-tailed macaque; Emerald Dove; and White-chested babbler.
Pangolin is also classified as critically endangered on the IUCN Red List, while Pig-tailed
macaque is listed as vulnerable and White-chested babble is listed as near threatened.

In addition Bearded Pig and Sambar Deer are listed as vulnerable on the IUCN Red List,
and fall under Schedule 3 of the Wildlife Conservation Enactment 1997, i.e. protected,
hunting license required. The buff necked woodpecker is listed as near threatened in the
IUCN Red List, however is not listed in the Wildlife Conservation Enactment.

Findings: Tambalugu Forest Reserve

Table 3.10.13 lists the wildlife identified within the Tambalugu Forest Reserve during the
fauna survey, via the methods described above, further details on the nature of the
identification and the method can be referred to in Annex 2.6.

Table 3.10.13: Wildlife Identified in the Tambalugu Forest Reserve

No Common Name Scientific Name IUCN Red List | Wildlife Conservation
Status Enactment 1997 Status
Mammals
’ Sun bear Helarctros Vulnerable Schedule 1 — Totally
malayanus Protected
2 Bearded pig Sus barbatus Vulnerable Schgdulg 8- Proteclted,
hunting license required
3 Sambar deer Cervus unicolor Vulnerable SCh?dUk.e 3- Protec.ted,
hunting license required
4 Barking deer Muntfalcus l.east Concern SCh?dU'? 3- Proteclted,
muntjac hunting license required
. Macaca
5 Long-tailed macaque ) , Least Concern Schedule 2 - Protected
fascicularis
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No Common Name Scientific Name IUCN Red List | Wildlife Conservation
Status Enactment 1997 Status
6 Small-togthed palm Arc.tolgalrd.'a Least Concern Schedule 2 - Protected
civet trivirgata
7 Malay civet Viverra Least Concern Schedule 2 - Protected
tangalunga
Birds
8 Little spiderhunter Araohln othera Least Concern None
longisostra
9 Blue eared kingfisher Alcedo meninting | Least Concern None
Dinopium
10 Common ftameback ) Least Concern None
javanense
E Id .
11 Grey Ca%}fje mera Calcophaps indica | Least Concern | Schedule 2 - Protected
Pycnonoltus
12 Red-eyed Bulbul Least Concern None
brunneus
{ S
13 Collared kingfisher Todrram,?hu Least Concern None
chloris
Reptiles and Amphibians
P
14 Four lined tree freg olypedeles Least Concern None
leucomystax
15 Lesser swamp fro Limnonectes Near None
pireg paramacrodon Threatened
Cuora
16 Malayan box turtle amboinensis Vulnerable None
kamaroma
17 Monitor Lizard Varanidae sp. Not Available Schedule 2 - Protected
Insects
18 Emerald swallowtail Papilio palinurus Not Available None
19 Comman mormon Papilio polytes Not Available None
jah B ! tera
20 Ra) ah r?oke ° Trogono‘p " Not Available Schedule 2 - Protected
Birdwing Brookiana
21 Horsefiled's Baron Tanaecia iapis Not Availahble None
22 | Common tree nymph Idea Stolli Not Available None
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No Common Name Scientific Name IUCN Red List | Wildlife Conservation
Status Enactment 1997 Status
. Ideopsis vulgaris .

23 Blue glassy tiger , Not Available None
macrina

24 Striped blue crow Euploea facricius Not Available None

25 Common four ring Ypthima horsfieldii | Not Available None

26 | Common grass yellow Eurema hecabe Not Available None

Mollusca

27 Marsh clam Polymesoda Least Concern None
expansa

28 Belongkeng Cas's.'du'la Least Concern None
aurisfelis

A total of 28 species of wildlife were identified within the Tambalugu Forest Reserve, as
shown in Table 3.10.13.

In terms of mammals, the identified species were similar to those found in Bengkoka
Forest Reserve, with the addition of Long-tailed macaque and Small-toothed palm civet.
It is noted that long-tailed macaque prefer habitat near water source, therefore forest
near lakes, rivers of coastal areas, and in particular mangrove forest, as found within the
project site, are ideal habitat. The long-tailed macaque and small-toothed palm civet are
listed under Schedule 2 of the Wildlife Conservation Enactment 1997, i.e. protected, and
are of feast concern on the IUCN Red List.

Only one species within the forest reserve falls under Schedule 1 of the Wildlife
Conservation Enactment 1997, i.e. totally protected, which is Sun Bear. Sun Bear is also
classified as vulnerable on the IUCN Red List. Bearded pig and sambar deer are also
listed as vulnerable on the IUCN Red List. These species are vulnerable to
environmental changes and human threats, i.e. poaching.

In terms of the birds identified, only the grey capped emerald dove is listed as a
protected species under Schedule 2 of the Wildlife Conservation Enactment 1997, and
all birds identified are of least concern on the IUCN Red List,

From the amphibians and reptiles identified within the Tambalugu Forest Reserve, the
lesser swamp frog and Malaysian box turtle are listed as near threatened and vulnerable,
respectively, on the IJUCN Red List. It is also noted that monitor lizard is a protected
species listed under Schedule 2 of the Wildlife Conservation Enactment 1997, The treats
to these species mostly come from humans.

All the identified insects were butterflies, which are noted to be in abundance within the
Tambalugu Forest Reserve. Although net listed on the IUCN Red List, butterflies in
general can be considered vulnerable, as the decline of butterfly species over the last
few decades has been fast. Butterflies are an important part of an ecosystem, and they
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3.10.3

need resources that only an intact ecosystem can provide. The abundance of butterflies
in the forest can therefore be a good indicator of forest health.

Molluscs were also identified in the mangrove area within the project site.
Conclusion

Although the project site is in a degraded state, with little floral diversity, it is still able to
support a reasonable population of wildlife which thrive in the area, including deer, bear,
boar etc. These animals may feed outside the project site, however the project site
provides a refuge for them. It is important therefore to put measures in place to protect
sensitive species, i.e. through the provision of suitable conservation areas and riparian
reserves for example. This is discussed in detail in Section 3.10.3.

Conservation Areas

As previously described it is the Project Proponent's intention to identify and protect
areas where ecological functions can be restored within the project site, including the re-
establishment of riparian reserves and any other identified conservation areas. The
purpose is to develop a well-managed, commercially productive forest which also poses
a thriving ecology. It is noted that the management intensions of the Project Proponent
will significantly enhance the flora and fauna diversity in the project site, and in the long
term be ecologically beneficial to the forest reserves,

Following the completion of the flora and fauna surveys of the project site, as described
in Section 3.10.2 and detailed in Annex 2.5 and Annex 2.6, the Project Proponent has
evaluated the findings of these and other surveys against the WWF High Conservation
Value (HCV)} Toolkit, to identify areas of High Conservation Value Forest (HCVF).

The objectives of the HCV assessment are as follows:
1. Identify and protect rare and threatened flora and fauna;

2. ldentify and demarcate wildlife habitat, watershed areas and culturally
significant sites; and

3. Encourage long-term stability of wildlife biodiversity and incorporate this factor
intc the decision-making process.

There are six (6) main types of HCVF forest, these are discussed below for the project
site, based on the findings of the Project Proponent’s assessment. Further details of the
findings can be referred to in the FMP (Annex 2.3).
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HCV 1: Forest areas containing globally, regionally or nationally significant
concentrations of biodiversity values

HCV 1.1: Protected areas

There are no protected areas within the Bengkoka and Tambalugu Forest Reserves.
As previously described the forest reserves have been re-classified from Class |
Protected Forest to Class || Commercial Forest, due to degradation of the forest to
predominantly wild acacia and grassland.

HCV 1.2, 1.3: Threatened, endangered and endemic species

As described in Section 3.10.2 a number of vulnerable and protected species have
been identified within the project site. A limited study by SFD also identified a few
Shorea kudatensis (Yellow Meranti), within a riparian zones on the project site, which
is critically endangered and endemic to Bengkoka peninsular.

HCV 1.4: Critical temporal use

All remaining forest on the Bengkoka Peninsular, including within the project site, is
considered to provide significant refuge for the areas remaining wildlife, due to the
amount of ¢crop cultivation and expanding areas of Imperata grassland in the region.

In addition the SAFODA dam exists on the southern boundary of the Bengkoka Forest
Reserve, the reservoir for which may support migratory and resident wildiife
populations.

HCV 2, 3: Globally, regionally or nationally significant large landscape-level
forests/ Forest areas that are in or contain rare, threatened or endangered
ecosystems

As previously described, the natural forests areas within the Bengkoka and
Tambalugu Reserves are fragmented and cover less than 2% of the total area.

There is however a small, continuous fringe of mangrove forest along the northern
boundary of the Tambalugu Forest Reserve, which will be preserved.

HCV 4: Forest areas that provide basic services of nature in critical situations
HCV 4.1 Forests critical to water catchments

Although the entire Bengkoka Peninsular consists of low lying, rolling terrain, the
Bengkoka Forest Reserve itself contains the most elevated topography of the
peninsular, and as such functions as a catchment for many small streams flowing to
the coast. There are no water catchments identified within the Tambalugu Forest
Reserve.
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HCV 4.2: Forests critical fo erosion control

The forests within the project site are not considered to be regionally significant to
erosion conirol, however the forests adjacent to all streams in the project site will
function as erosion control buffers, protecting the stream from sedimentation.

HCV 4.3: Forests providing barriers to destructive fire

As the project site is dominated by Acacia forest which has a relatively open canopy,
the forest floor is often dry with significant fine fuel loadings. This is exacerbated by
the amount of dead and dying trees. Consequently the forested reserves do not
currently function as a fire hreak.

HCV 5, 6: Forest area fundamental to meeting basic needs of local communities
{e.g. subsistence, health)/ Forest areas critical to local communities’ traditional
cultural identity

There are no communities located within the project site and the vegetation within the
project site is similar to that within the immediately surrounding Acacia plantations.
There are therefore no fundamental subsistence or cultural identity values identified
within the project site.

Based on the HCVF assessment summarised above, HCV areas 1.2, 1.3, 1.4, 3, 41 and
4.2 are all present within the project site, while HCV areas 1.1, 2, 4.3, 5 and 6 are nat
present. Based on this assessment and surveys of the project site, the Project Proponent
has identified a number of conservation areas which will be excluded from project
activities and preserved within the project site. The identified conservation areas for the
Project which will be implemented by the Project Proponent, are shown on Figure 3.7.1
and detailed in Table 3.10.14. The 285 Ha of riparian reserve is limited to the main water
courses within the project site, which are considered to be permanent. Further
investigation with ground truthing is required to determine riparian reserve requirements
for other rivers and streams on the project site.

Table 3.10.14: Conservation Areas within the Project Site

Conservation Area Total Area/ Size Location

Riparian Reserves 30 m (285 Ha) Bengkoka agcé;’:rrvnebsalugu Forest
Water Catchment 371 Ha Bengkoka Forest Reserve
Mangrove Forest 12 Ha Tambalugu Forest Reserve
Water Reservoir 72 Ha Bengkoka Forest Reserve

The fauna survey completed for the Bengkoka Forest Reserve identifies management
recommendations for the identified HCV features, as described above. These have been
incorporated where applicable into the recommended mitigation measures in Chapter 5
of this E1A report.
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3.10.4

Land Use and Human Environment

Bengkoka Forest Reserve

There are no settlements within the project site in the Bengkoka Forest Reserve. There
are however a number of settlements located in the vicinity of the project site, which are
located within the Acacia Forest Industries Sdn Bhd estate. These settlements are listed
in Table 3.10.15 and illustrated on Figure 3.2.1.

The nearest villages to the project site are Kg. Kakarangan {200 m east) comprising
scattered houses, Kg. Serupil {200 m west/ south) and Kg. Kapok (300 m west}). The
nearest houses to the project site however are within Kg. Serupil, located within 50 m of
the project site boundary. It is also noted that Kg. Serupil is located along the existing
access road to the project site, i.e. Jalan Mongkubou Laut.

There are a number of existing structures within the project site in Bengkoka Forest
Reserve which are remaining from previcus forestry operations and existing forest
management, such as workers huts and two (2) fire watch towers (Plate 3.20).

There is alsc a small dam within the project site along the southern boundary near Kg.
Bongkol (Figure 3.2.1) {(Plate 3.18). This dam was constructed by SAFODA and
provides water to SAFODA and Kg. Bongkol. The Water Treatment Plant (WTP) for the
reservoir is located approximately 200 m south of the project site boundary {Plate 3.24).
It is also noted that Kg. Serupil uses a natural pond for washing purposes, which is in
close proximity to the project site boundary (Plate 3.19).

The Bengkoka Forest Reserve is predominantly surrounded by ferestry operations,
predeminantly Acacia plantations with the Sabah Forestry Development Authority
{SAFODA) area (Plate 3.21). The operator in these areas is Acacia Forest Industries
Sdn Bhd. There are also some areas of small scale oil palm plantations {(Plate 3.22).

The surrounding land use is listed in Table 3.10.15 and shown on Figure 3.2.1.

Table 3.10.15: Land Use Features in the Vicinity of the Project Site (Bengkoka Forest Reserve)

Land Use Feature Distance from Project Site Direction from Project Site Boundary
Boundary (m)

Settlements

Kg. Serupil 200 (< 50 m for nearest house) West/ South

Kg. Kakarangan 200 East

Kg. Kapok 300 West

Kg. Gumpa (Plate 3.23) 400 South

Kg. Radap | 400 South

Kg. Kandang 500 North
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Land Use Feature Distance from Project Site Direction from Project Site Boundary

Boundary (m)
Kg. Kipahung 600 North
Kg. Kodong 650 North
i?éts(:zg;;l {Plate 3.25 and 700 South
Kg. Jambu 700 South
Kg. Unkup 1,100 South
Others

Bengkoka Peninsula Forest
Reserve (Class V -

500 m South-east

Mangrove Forest Reserve)

SAFQODA Dam/ Reservoir

Within the project site on the southern boundary

Waler Treatment Plant

Sabah

Development
(SAFODA)
Plantation (Acacia Forest
Industries Sdn Bhd)

200 m South
Forestry
Authority
Area/ Acacia Surrounding the project site

Qil Palm Plantation

Bordering the project site to the south

Tambalugu Forest Reserve

There are no settlements within the project site in the Tambalugu Forest Reserve. There
are however a number of settlements located in the vicinity of the project site, the closest
of which is Kg. Suang Duyang (500 m North/ North west) (Plate 3.27 and Pilate 3.28), as
listed in Table 3.10.16 and illustrated in Figure 3.2.1. There are approximately 20
houses of Kg. Suang Duyang located te the north and north-west of the project site,
along Jalan Suang Duyung {Plate 3.27).

The only other village in the vicinity of the Tambalugu Forest Reserve is Kg. Maringgan,
located approximately 1.6 km north-west of the project site boundary (Plate 3.29).

Part of Kg. Suang Duyang is also located on the coastline approximately 2 km to the east
of the project site (Figure 3.2.1).

There are no existing structures within the project site in Tambalugu Forest Reserve.

The Tambalugu Forest Reserve is bordered to the east, south and part of the west by
forestry operations, predominantly Acacia plantations operated by Acacia Forest
Industries Sdn Bhd. Also bordering the project site to the west there is some small scale
oil palm plantation operated by the local communities (Plate 3.30). Bordering the site to
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infrastructure for electricity supply, i.e. poles and power cable, was being established.
The households currently rely on generators.

The surrounding villages also have community facilities such as community halls, and
have access to health-care in the larger villages such as Kg. Bongkol, and the main
hospital in Pitas.

The majority of the working population of the adjacent villages are self-employed,
involved in either agricultural farming or small scale vendors.

In terms of water supply, the majority of the adjacent villages reply on rain-water and
rivers as their primary water source. The majority of the rivers utilised by the adjacent
communities originate from within the project site, specifically the Bengkoka Forest
Reserve. Kg. Bongkol for example get their water supply from the SAFODA dam located
on Sg. Bongkol within the Bengkoka Forest Reserve. As per the FMP, it is believed that
during the dry season some water supplies to villages may dry up, causing villages to
walk to alterative water sources. The water sources for the Kg. Gumpa and Kg. Bongko!,
which are noted to be located immediately downstream of rivers/ streams within the
project site, and the nearest seftlement of Kg. Serupil, are summarised in Table 3.10.17,
It is also noted that Kg. Kandang is located downstream of Sg. Kandang, and so is likely
to obtain their water supply from this river. Refer to Figure 3.2.1.

As previously described, water catchments within the project site will be excluded from
project activities, this will ensure that the water supply to surrounding villages is not
impacted by the Project. Refer to Section 3.10.3 and Figure 3.7.1.

Table 3.10.17: Water Use in Surrounding Settlements

Settlement Water Source Usage
Rainwater Consumption/ cocking.
Kg. Gumpa
River waler Bathing/ washing
Kg. Bongkot River water (SAFODA dam} All domestic use
Wells and natural pond (Plate
Kg. Serupil © 3u19) pond ( All domestic use

None of the settlements in the vicinity of the Tambalugu Forest Reserve, i.e. Kg. Suang
Duyung and Kg. Maringgan utilise water from streams within the forest reserve. As
shown on Figure 3.10.1, the streams within the Tambalugu Forest Reserve, converge in
the centre of the project site and flow north into the neighbouring Bengkoka Peninsula
Mangrove Forest Reserve and the Sulu Sea. There are no settlements located close to
these streams and during the site visit it was noted that they can be dry during dry
periods.

As previously described, the nearest houses to the project site are within Kg. Serupil,
located within 50 m of the project site boundary. It is also noted that Kg. Serupil is
located along the existing access road to the project site, i.e. Jalan Mongkubou Laut,
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It is anticipated therefore that the houses of Kg. Serupil will receive the most impact from
project activities. These potentially include noise and air pollution, traffic impacts, waste
management and potential impact from forest fire. These and other potential impacts will
be assessed in Chapter 4.

The Project Proponent has engaged residents of Kg. Serupil on the proposed Project,
and has conducted a Community Census in the village (Annex 2.7). The main findings
from the census are summarised below. Table 3.10.18 summarises the key census
information for Kg. Serupil.

Table 3.10.18: Kg. Serupil Census Data
Kg. Serupil Community Census Data: 25" August 2014

Age of village 35 years
Population 175 (26 families)
Number of houses 21
Source of income Rubber, il palm, forest products and vegetables.
Public Facilities Community hall, Church
Public Services Medical staff from Pitas will visit every 8 months.

No supply yet, although pylons are in place along the main

Electricit:
lecricity road. Some homes have small generators.
Water Villagers obtain water from wells and ponds. No supply from
river or gravity supply.
Health Common illness includes fever, malaria and dengue.
Common foilet with no septic tank. Solid waste is burned in
Wasle

open pits.

Villages only travel to the nearest town (Pitas) 2-3 times per
Transport month using private car. No public transport available. Gravel
road provided.

Food Sources of food are abundant.

Residents mostly have natural skills such as farming, crafts,
Skills and Capacity carpentry and construction. There is currently no business or
trade within the village.

In terms of the villager's views of the forest reserve and the proposed Project, the
following information was obtained during the census (Annex 2.7):

e The villagers identified the opportunity to work with the Project Proponent for
forest reserve development, and the opportunity to get more land for farming
activities, as having the potential to increase income. As mentioned in Table
3.10.18, the village is dependent on farming activities for income, and there is
currently no trade or business within the village.
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As the villagers depend on farming activities, i.e. oil palm, rubber, vegetables
and forest products, the Bengkoka Forest Reserve is important to them.

The viltagers are still pending grants from the Forestry Department to be
resettled from the Bengkoka Forest Reserve. The villagers do not have land
titles. To date 10 families have received 2.5 hectares each, and assistance
with seedlings for fruit and rubber from the Forestry Department. As
mentioned above the villagers identified the need for land provision so that
they can earn income from farming activities. The village has applied for 500
acres of land from the Forestry Department, comprising 15 acres per family
(approximately 400 acres) and 100 acres of reserve,

The villagers hope that the Project Proponent is considerate fo the rights of the
villagers, gives priority for employment fo the villagers and aids with the
provision of basic infrastructure to the village.

The villagers identified the existing environment (nature and land), and the
rights of the villages and indigenous people as their main concerns in relation
to the proposed Project. The villages suggested that the Project Proponent
can assist the village through social development and the development of
cultural, economic and natural resources.

The potential social economic impacts are assessed in detail in Chapter 4, with
appropriate mitigation and monitoring measures recommended in Chapters 5 and 6,
respectively.

0
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Chapter

Impact Prediction and
Evaluation

4

4.1 Introduction

The following sections will outline and discuss the environmental impacts posed by the

proposed project development and highlight the potential adverse impacis that may -

occur. The impact will be discussed for each stage of the project development, including
plantation establishment, plantation operation and replanting.

4.2 Environmental Impacts
The following environmental impacts have been identified for this Project.

Main environmental impacts:

%

- Soil Erosion and Water Pollution;

58

Waste Generation and Management; and

ol

» Fire Hazard.

Other potential impacts:

D3 Ecolbgical Impacts;

%+ Noise and Air Pollution;

< Traffic and Transportation Impacts;
% Socio-Economic Impacts; and

# Closure and Potential Abandonment.
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4.3 EIA Matrix

The EIA Matrix in Table 4.3.1 highlights the potential environmental impacts and
classifies them numerically in relation to four (4) criteria:

% The magnitude of the possible changes.

e

%

v

4

<% Cumulative impacts over time, if any.

The permanence of project-related impacts.

The reversibility of the project-refated impacts.

Table 4.3.1: EIA Matrix

. -Impacts - [ Magnitude ‘| Permanence. | ' Reversibiity | - Cumulative

Key Environmental Impacts
Sail E_rosmn and Water 2 2 2 2
Pollution
Waste Generation and 2 2 2 2
Management
Fire Hazard 2 1 1 1
Other Environmental Impacts
Ecological Impact 2 1 1 1
Noise and Air Pollution 2 1 1 1
Traffic and Transportation

2 1 1 1
Impacts
Socig-Economic Impacts 2 1 1 1
Closure and Potential 1 1 1 {
Abandonment

gend T Numbers)
Magnitude Changefeffect to local
. - Regional/national/

Meastire of the importance Change/effect within conditions and/or to international
of the condition in refation project site only areas |mmed|ately change/effoct
to spatial boundaries outside
Permanence
To define whether the No change/not Temporary Pormanent
condition is temporary or applicable
permanent
Reversibility
Measure of the conirol over No cha?ngelnot Reversible Irreversible
the effect of the applied applicable
condition
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Cumulative

Measure of whether the
effect will be a single effect
or a cumulative effect over applicable
time or a synergistic effect
with other conditions

No changa/not Non-cumulative/ single Cumulative

4.4 Zone of Impact

Table 4.4.1 below outlines the Zone of Impact (ZOI) for this Project by listing nearby land
use features and identifying how these may potentially be impacted by project activities.
The ZOI will be slightly different for each of the identified impacts, as listed in Section
4.2; therefore the ZOI is discussed in more detail in Sections 4.5 and 4.8, where it is
addressed specifically for each different identified impact. The main 2Ol for this Project
will be rivers and streams which flow through the project site and any potential
downstream water users Table 4.4.1.

Table 4.4.1: Zone of Impact

Zone of Impact

Location and Distance From

Potential Impact From the Project

i Ben'gkoka Forest Reserve

Project Boundary

Rivers and streams

Within the project sifte

Soil Erosion and Water Pollution
Waste Generation and Management
Ecological Impacts (Aquatic}

Sg. Kandang}

Other surrounding settlements

Within 1,000 m of the project
site boundary

SAFODA Dam/ Reservoir Within the project site Water Pollution
Socio-Economic Impacis
Noise and Air Pollution
Kg. Serupil 50 m West Fire Hazard
Traffic and Transportation Impacts
Waste Generation and Management
Kg. Bongkol ;210 ;:) f:;;:; (Downsiream of Soil Erosion and Water Pollution
. Socio. i
Ka. Unak 1,100 m South (Downstream TO(:: Ecc;nomlc Impac_ts
g. Ungkup of unnamed streams) raffic and Transportation Impacts
400 m South f
Kg. Gumba 00 m South {Downstream o
unnamed sfreams)
500 m North (Downstream of Soil Erpsion and Water Pollution
Kg. Kandang

Socio-Economic Impacts

Existing fauna within the
project site

Within the project site

Ecological Impact
Fire Hazard

Tambalugu Forest Reserve

Rivers and streams

Within the project site

Soil Erpsion and Water Pollution
Waste Generation and Management
Ecological Impacts (Aguatic)

Kg. Suang Duyang

500 m North / North-west

Traffic and Transportation Impacts
Socio-Economic Impacts
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_ Zone of Impact

Location and Distance From

B . H th P -
Projéct Boundary Potg_nhal Impact From the Project

Existing fauna within the e Ecological Impacts

Within the project site

project site * Fire Hazard
Mangrove Vegetation Within the project site
Bangkoka Peninsular Bordering the project site to + Soil Erosion and Water Pollution
Mangrove Forest Reserve the north
(Class V) en
4.5 Key Environmental Impacts

4.5.1

Soil Erosion and Water Pollution

During the plantation establishment stage, vegetation clearing will be required for the
establishment of site facilities and infrastructure, including roads; and for the preparation
of the planting area for ITP. Removal of vegetation will expose the soil surface to the
elements, particularly rainfall, resulting in soil erosion. The establishment of site facilities,
roads and drainage may also require minor earthwork, which will further loosen the soil
surface, increasing the risk of erosion. Eroded sediments will be carried by surface run-
off into the rivers and streams on the project site, increasing the Total Suspended Solids
(TSS) content and turbidity of the receiving water, deteriorating water quality and

" resulting in sedimentation.

In addition to increased TSS, turbidity and sedimentation from soil erosion, water quality
can also be impacted by improper waste management; leaks and spills from machinery
and storage areas; and agrochemical usage.

The specific impacts from this project are discussed in detail below.

Zone of Impact

Increased Turbidity, TSS and Sedimentation:

As described in Section 3.10.1.3 in Chapter 3, there are a number of rivers and streams
within the project site (Figure 3.10.1). The main rivers in the Bengkoka Forest Reserve
are Sg. Kandang, Sg. Malubang, Sg. Liu, Sg. Kisorong, Sg. Bongkol and Sg.
Kakarangan. The remaining rivers and streams within the Bengkoka Forest Reserve are
unnamed. All rivers and streams within the Bengkoka Forest Reserve flow out of the
project site into the adjacent forestry operations, predominantly Acacia plantations, and
small scale oil palm plantation. The rivers and streams flowing east will eventually drain
to the Sulu Sea, and the rivers and streams flowing west will eventually drain to the
South China Sea.

The unnamed streams in the Tambalugu Forest Reserve converge into one stream
which discharges north into the adjacent mangrove forest reserve and into the Sulu Sea.

As described above exposed soil surfaces following the completion of site clearing will be
subject to erosion. Eroded sediments will be washed into the rivers and streams on the
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project site, as mentioned above, which will result in an increased Total Suspended
Solids (TSS) content and turbidity of the receiving water course, this in turn will lead to
sedimentation. In addition, the loss of valuable topsoil via erosion can be detrimental to
the success of the plantation, as eroded soil will carry away nutrients essential for the
TP development. The potential impacts from erosion and the release of sediment are
described below:

Sediments suspended in the water column can reduce visibility and light penetration.
This can have a significant impact on ecology in the rivers and streams within the
project site. This will particularly affect the process of photosynthesis in aquatic flora,
which may also impact on aquatic fauna which rely on aquatic flora for habitat,
shelter and food source. These impacts may also occur downstream in the
mangrove area of the Tambalugu Forest Reserve.

Sedimentation can also have ecological impacts by smothering benthic organisms in
the rivers and streams, damaging their habitat. A build-up of sediment on the bed of
the river/ stream can also impact on fish feeding and breeding grounds. These
impacts may also occur downstream in the mangrove area of the Tambalugu Forest
Reserve.

Sedimentation can also reduce the carrying capacity of the river/ stream. A build-up
of sediment on the river/stream bed can potentially result in localized flooding,
particularly during storm events. '

Sedimentation can also result in a change in the river profile, potentially affecting
natural erosion and deposition, and in the long term contributing the changes in river
alignment. The scale and significance of this impact will be determined by the
amount of sediment released into the water course, which will in turn depend on the
extent of site clearing, the methods used and the measures put in place to protect
the soil from erosion and protect the rivers and streams from the sediment in surface
run-off. '

High levels of TSS and turbidity can also impact on water supply. Water with a higher
sediment content will require additional filtration prior to consumption, and may
reduce the lifespan and effectiveness of existing filtration and treatment systems.
Significant quantities of sediment in the water would render the water unsuitable for
consumption and unfeasible to treat.

High sediment content in the water will also reduce the aesthetic value of the water
course.

The eroded soil/ sediment may contain nutrients or pollutants, either naturally
occurring from vegetation, or from site clearing operations. When eroded sediment
enters the river/ stream, the water course will be polluted by these nutrients and
pollutants, impacting on water quality, aquatic ecology and downstream water users.

With no measures in place fo minimise soil erosion and protect the rivers and streams
within the project site from sediment, the impacts as described above could be
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significant. Of particular concern will be the potential impacts on downstream water
supplies and aquatic ecology.

As described in Section 3.10.5 in Chapter 3, the majority of the surrounding villages rely
on rain-water and river-water as their primary water source, and the majority of the rivers
used originate from within the project site, specifically the Bengkoka Forest Reserve.
This includes Kg. Bongkal and Kg. Gumpa. Increase sediment content of the water will
therefore make water treatment difficult, i.e. at the SAFODA Water Treatment Plant, and
potentially contaminate the water supply, both through elevated sediment levels and also
potential nutrients.

It terms of ecology, whilst a number of the streams on site are small, and may dry up
during the dry season, it is noted that the larger rivers, such as Sg. Bongkol and Sg.
Kandang will be home to more significant aquatic life. Increased sediment loads will
therefore impact on this aquatic life, as described above. If fish feeding and breading
grounds are affected this may have socic-economic impacts on the local communities
who fish in the rivers. It is noted however that fishing activities within the project site are
limited, as the project site is a managed forest reserve area. However it is anticipated
that local communities do fish downstream of the project site, so any impacts on fish
stocks within the project site will potentially affect these activities.

Potential flooding and hydrological changes from sedimentation are only likely to impact
within the smaller rivers and streams on the project site itself, and any downstream
impacts on settlements located close to the rivers would be minimal.

Any potential impact from sediments however is considered to be short term, whilst the
plantation is being established. Once the plantation has been established, the risk of soil
erosion will be reduced, as much of the ground will be covered by Eucalyptus. It is also
noted that the rehabilitation and preservation of riparian reserves, as described in
Section 3.10.3 in Chapter 3, which were previously degraded in many areas, will further
reduce the erosion risk. It was noted that during baseline water quality sampling, some of
the streams on site contained elevated quantities of sediment {refer to Section 3.10.1.6
in Chapter 3), this is likely due to upstream erosion of the riparian zones which would be
reduced once the plantation has been established and is properly managed.

The Project Proponent will put measures in place to minimise erosion and sedimentation,
thereby minimising the risk of the impacts described above and their potential severity.
The main measures are for river protection, and include the provision of riparian reserves
on all rivers and streams within the project site as described above and in Chapter 3.
Other mitigation measures are detailed in Chapter 5. It is believed that with the
implementation of proper measures to minimise soil erosion and protect the rivers and
streams on site, sedimentation will be minimal. In the long term, the operation of the
properly managed plantation with well-established riparian reserves will offer better
protection to the rivers and streams in the area, compared to the lack of protection that
the rivers and streams have currently.
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? h Water Pollution from Agrochemicals:

Agrochemicals will be applied during the plantation establishment and plantation

f‘ operation stages, as described in Section 3.9 in Chapter 3. Chemical application will
¢ take place both at the nursery and in the field.
f Agrochemicals can enter water courses in a number of ways. They may leak from

agrochemical storage areas, they may be inadvertently sprayed directly into water
courses during application, or they may be leached out of the soil or washed off the soil
l surface into water courses. This can occur during Project activities within the project site,
or at the nursery within the project site.

| The introduction of harmful chemicals, such as phosphate, contained in the
'* agrochemical product, can impact on river ecology and also human health where the
£ river water is used for domestic purposes within the site or downstream. A high level of
nutrients in the water from fertilisers will accelerate the natural process of eutrophication
and this phenomenon is usually associated with negative impacts towards the
surrounding ecosystem such as an increase in phytoplankton biomass and the depletion
of dissolved oxygen in the water.

—— ey

! Fish and other aquatic organisms may be harmed by pesticide-contaminated water.
! Pesticide from surface runoff can cause harm to fish in a particular area, if the levels are
high enough. Pesticides can accumulate in bodies of water over time, eventually
reaching levels that harm zooplankton, the main source of food for young fish. Pesticides
can also cause harm to insects on which some fish feed, causing the fish to travel further
in search of food and exposing them to greater risk from predators.

p————— —_

——

The application of agrochemicals must be done in a properly managed and controlled
manner, and their storage must comply with all applicable regulations and guidelines.
Any poor management of agrochemicals will potentially lead to water pollution, as
{ described above, of the rivers and streams within the project site, as previously listed.

’1 As described in Section 3.10.5 in Chapter 3, the majority of villages surrounding the
project site rely on river water for their water supply, and the majority of the rivers utilised
by the communities originate from within the project site. This includes Kg. Bongkol,
! which obtains water from the SAFODA dam located on Sg. Bongkol within the Bengkoka
b Forest Reserve. Water pollution of the rivers and streams within the project site will
. therefore potentially have a significant impact on water supply downstream, as well as
i water supply to the Project basecamp on site, which will obtain water from the water
reservoir proposed to be established at upstream Sg. Kandang.

In addition to the impacts on water supply, the aquatic ecology of the river and streams
on site is also at risk from agrochemicals. As previously described, the introduction of
nutrients from agrochemicals into the river or stream will accelerate the natural process
of eutrophication, which will impact on the ecosystem of the river/ stream, including
increasing the phytoplankton biomass and depleting dissolved oxygen in the water.
Terrestrial fauna who rely on the river/ streams within the project site as a source of
: ' water, will also be affected should they consume the contaminated water.
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if agrochemical application is poorly managed and there are no measures in place to
protect the rivers and streams within the project site, the impacts as described above
could bhe significant. Of particular concern will be the potential impacts on downstream
water supplies and aquatic ecology.

The first step in proper agrochemical management is to minimise the need for
agrochemicals in the first place. In order to do this, the Project Proponent will implement
proper waste management practices, particularly for biomass and where possible use
biological pest controls, as per the recommendations in Chapter 5.

The Project Proponent will ensure the proper management and application of fertilizers,
as per the requirements detailed in Chapter 5, fo ensure that their storage and use does
not impact on the environment. If used in a suitable quantity for the area of application it
is noted that the fertilizer should be completely absorbed by the seedlings, minimising
the likelihood of fertilizer being released into surface water.

It is noted however that the Project Proponent will exclude the Sg. Bongkol water
catchment from the Project. In addition the Project Proponent proposes to establish a
water reservoir on the unnamed stream upstream of Kg. Gumpa, and a water catchment
areas will be established within the project site upstream of Sg. Kakarangan and on Sg.
Kandang (Figure 3.7.1). These measure will be implemented to protect downstream
water supplies. Riparian reserves will also be established on all permanent rivers and
streams within the site, to protect the water courses.

With the implementation of the measures described ahove and the mitigation measures
described in Chapter 5, water pollution from agrechemical contamination is expected to
be minimat.

Water Pollution from Waste, Leaks and Spill:

The indiscriminate disposal of waste into the rivers and streams within the project site
will cause water pollution, impacting on downsiream water users and aguatic ecology.
The wastes anticipated to be generated during plantation establishment are biomass,
solid/ domestic waste, construction waste, sewage and scheduled waste. Sewage and
scheduled waste in particular have the potential to cause significant water pollution if not
managed properly on site. The potential impacts from improper waste management are
described in Section 4.5.2.

Leaks and spills from machinery involved in the Project may also impact on water
quality, if the substance enters the water course. Leaks and spills can reach the water
course directly, via site drainage, or via ground water flow if leaks to ground leach into
the soil and ground water. This is a concern if the machinery and equipment used is in
poor condition, or if maintenance is not conducted in a proper workshop area with
impermeable floor and suitable drainage. Leaks and spills may also occur if properly
bunded and sheltered storage areas for fuel, oils etc. are not provided, and do not
contain adequate drainage with oil traps.
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Water quality deterioration from the sources described above can have a significant
impact on downstream water supply, as described above, including Kg. Bongkol and
other surrounding villages. At particular risk will be the settlements downstream Sg.
Kandang, i.e. Kg. Kandang, at the Basecamp where hazardous substances will be
stored, is located upstream of this river. Poor waste management practices and no
proper mitigation and protection measures can therefore lead to a significant impact on
water quality, aquatic ecology and downstream water users,

It is imperative therefore that project activities do not cause water pollution and that
proper waste management practises are in place (Chapter 5). In terms of oil, fuel and
other hazardous substances, proper storage facilities and workshop should be provided
as per the requirements in Chapter 5. With proper management practices and mitigation
measures in place, it is likely that any potential impact on water quality will be minimal.

Waste Generation and Management

Biomass

The improper management and disposal of biomass can lead to the following impacts:

s Water pollution of the rivers and streams within the project site. The
indiscriminate disposal of biomass into water courses will result in water pollution
through the introduction of increased amounts of organic matter. The breakdown
of this organic matter will utilise oxygen, therefore depleting the oxygen levels in
the water which will impact negatively on aquatic ecology.

» The indiscriminate disposal of biomass to land can also attract pests, which will
impact on the site workers and potentially residents of nearby settlements such
as Kg. Serupit (50 m away from the Bengkoka Forest Reserve), as they will be a
nuisance and may carry diseases. It is important therefore that biomass is
properly spread evenly over the ground for natural decomposition, to avoid the
build-up of large amounts of biomass in one place.

Biomass will be produced from the clearing of existing vegetation for the project
development. Clearing will be minimised where possible, and will be limited to areas
where necessary for the project development. Clearing will be required for the planting of
Eucalyptus, the establishment of the basecamp and road establishment.

The total area identified for ITP within the project site is approximately 5,625 Ha, this
includes the area identified for the basecamp. The guantity of biomass generated over
this area through clearing, can be calculated based on the assumption that clearing will
generate 185 tonnes of biomass per hectare'. Based on this approximately 962,000
tonnes of biomass is anticipated to be generated during site clearing within the area
identified for ITP.

! Biomass calculation is based on biomass genearation from land clearing for the development acfivities (Mohamad
Husin et al, 1966).
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If proper mitigation measures and biomass management are not implemented, the
potential impacts as described above could be significani, due to the large amount of
clearing required over 5,625 Ha. It is therefore imperative for the biomass to be
appropriately managed. As described in Chapter 3, all biomass will be left in-situ for
natural decomposition. Where there are patches of heavy residual biomass, this will be
spread and crushed using an excavator, however where possible the Project Proponent
will minimise machine contact on the ground. Natural decomposition will benefit the soil
quality and protect the exposed soil surface. The Project Proponent will also adopt the
zero-burning policy.

Providing that the mitigation measures in Chapter 5 are implemented, any impact from
biomass is expected to be minimal.

Solid/Domestic Waste

Solid and domestic waste will be generated by the workers on the project site at the main
basecamp, including site office, workers’ quarters etc. Improper management and
disposal of solid/ domestic waste can lead to the following impacts:

» Water pollution. The indiscriminate disposal of solid waste into the rivers,
streams and drains within the project site can iead to water pollution. This can
impact on the aquatic ecclogy of the rivers and potentially the water quality for
human use.

« Waste that is not disposed of into waste bins will attract pests such as rats and
dogs (if present). These pests may carry diseases, which will impact on the
health and safety of site workers, and potentially nearby communities such as
Kg. Serupil.

» The improper storage and disposal of waste on site will be an eye sore, create
an unpleasant odour and impact on the aesthetic value of the site. All of which
will impact on the site workers at the basecamp.

As stated in Section 3.9.1 in Chapter 3 approximately 178 staff and workers will be
required during plantation establishment. This number will be reduced to approximately
125 during plantation operation and replanting. Based on the assumption that 0.87 kg of
waste is generated per person per day, it is estimated that 154.9 kg of waste will be
generated per day during plantation establishment and 108.8 kg per day during operation
and replanting stage. If this waste is not properly managed, the impacts as described
above may result, however with the estimated quantities, it is not anticipated that this
impact would be significant.

As stated in Section 3.9.1 in Chapter 3 a waste dumping pit will be established within
the project site, which will be utilised for disposing general domestic solid waste. The
location is shown on Figure 3.9.1. The Project Proponent will also implement recycling
on site to minimise the quantity of waste generated, as described in the FMP (Annex
2.3).
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Providing that solid/ domestic waste is managed properly on the project site, and that the
mitigation measures in Chapter 5 are implemented, the impact from solid/ domestic
waste will be minimal.

Scheduled Waste

Utilization and storage of scheduled waste and hazardous materials such as lubricant,
oil, fuel etc. at the workshop and agro-chemicals at the chemicalf fertiliser storage area,
can potentially pollute the surrounding environment especially the soil if there is
accidental spillage or leakage incidents. These materials could possibly end up in the
waterways if washed away during heavy rainfall or used in a large volume. The impact
from these contaminants is significant and harmful to aquatic life as oxygen would be
blocked by the contaminants. Moreover, the spilage of oil and grease would be
unsightly.

The zone of impact associated with scheduled waste and hazardous substances would
be the rivers and streams within the project site. The release of scheduled waste and
other hazardous substances into the rivers and streams on the site would pollute the
water, having a significant impact on the aquatic flora and fauna, terrestrial wildlife that
consume the water, and human water usage downstream (refer fo Section 4.5.1 for
water pollution impacts).

As described in Chapter 3, the basecamp will be located in Coupe 1, in the vicinity of the
unnamed stream flowing west out of the project site. Any accidental releases of spills at
the basecamp could potentially poilute this stream. This may affect the downstream
water catchment area on Sg. Kandang within the project site, which in turn will affect the
water supply to downstream settlements, i.e. Kg. Kandang.

The potential impact from scheduled waste management is therefore significant,
particularly concerning water pollution, however providing that proper waste storage
facilities are provide, and scheduled waste is managed properly as per the measures in
Chapter 5, the impact will be minimal. ‘

Sewage

The release of untreated sewage into site drains or natural water courses can cause
significant water pollution, by increasing the BOD and the amount of E.cofi. The
introduction of untreated sewage will cause eutrophication and the spread of pathogens
that are detrimental to human and animal health. Sewage may carry pathogenic
organisms that can transmit diseases to humans and animals. Contaminants in sewage
water such as BOD, COD and pathogenic micro-organisms may result in the growth of
algae and weeds. This can cause the degradation of water quality, reduction of oxygen
levels and create an aesthetically unappealing environment.

The proposed Project will contribute to increased levels of BOD accumulation in the
nearby rivers and streams within the project site. This water pollution may become a
potential health hazard to the workers residing within the project site at the basecamp,
and potentially downstream water users, as described in Section 4.5.1.
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Sewage will be generated on site at toilet facilities blocks provided at the main
basecamp, as described in Section 3.9.1 and illustrated on Figure 3.9.1. The main
basecamp will be located in Coupe 1, upstream of Sg. Kandang flowing west out of the
project site. Any release of untreated sewage may therefore find its way, through surface
run-off, tributary streams or through ground leaching, into this stream. This will lead to
water pollution of the river as described earlier, and may also affect the downstream
water catchment area within the project site, which in turn will affect the water supply to
downsfream settlements, i.e. Kg. Kadang. It is important therefore that sewage is
properly treated and managed.

If the sanitary facllities provided are not sufficient and/ or not maintained, the effluent
released into the nearby streams and rivers may contain approximately 9.091 kg/day of
BOD, or an instantaneous increase of BOD level of 0.210 mg/l. This is based on an
estimated population of 178 (See Table 4.5.1 and detailed BOD loading calculation in
Annex 2.4).

It is important to note that any deterioration of natural waterways, no matter how small,
will eventually present a health hazard to humans, agquatic flora and fauna, and terrestrial
fauna that drink from the rivers, as previously described. it is therefore important that the
Project Proponent implement suitable sewage treatment systems, such as septic tanks,
at all facilities on the project site, to avoid pollution of the rivers and streams within the
site and downstream. Proper mitigation measures must therefore be implemented, as
described in Chapter 5.

Table 4.5.1: Estimated BOD for Treated and Untreated Sewage

Instantaneous
Increase of BOD
Level (mg/L)

Estimated |  Effluent Estimated BOD
Population’ Characteristics’ Loading (kg/day)

Untreated Sewage

178 BOD = 225 mg/!

9.001 0.210

Treated to Standard B
178 BOD = 50 mg/l 2.020 0.047

Treated to Standard A
178 . .
BOD =20 mg/l 0.808 0.019

Fire Hazard

As described in Chapter 3, the project site has been subject to severe forest fires in the
past, and therefore the risk of forest fire is high. The ENSO (El Nino Southern Oscillation)
phenomenon is the primary driver of fire risk within the project areas, and causes
prolonged dry periods resulting in very dry forest conditions. This normally occurs 2-3
times a decade.

Fires in forested areas can also be human caused, particularly where fire is used for
shifting cultivation activities, these fires may become out of control and spread to
forested areas. Fires can also be established in camps by workers to clear areas for the
planting of crops, and may also become out of control and spread to adjacent forested
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areas. Thousands of hectares of forest in Sandakan and Tawau were destroyed in the
80s and 90s by forest fires.

The impacts from fires are significant. Fire-induced loss of soil-cover and the negative
affect on hydrological regimes and soil properties, leads to severe erosion and loss of
productive topsoil. Besides local impact, forest fires also exert regional and global
environmental impacts. Large-scale forest fires reduce air quality and affect human
health. They can also result in the loss of property and lives.

Once the plantation is established, fire can have a serious impact on the ITP cperations
within the project site and surrounding plantations and forest reserves. There is also the
potential to impact on Kg. Serupil, the nearest houses of which are located within 50 m of
the project site boundary, potentially resulting in damage to property and risk of life. If fire
were to spread into the bordering Acacia plantations surrounding the project site, the
nearby settlements located in this area, such as Kg. Kakarang and Kg. Kapok may also
be affected.

It is anticipated however that with the implementation of this Project, the risk of fire will be
significantly reduced. In its present conditions the forest within the project site is severely
degraded, with dead or dying trees and grassland areas. The forest canopy is relatively
open and the forest floor is often dry with significant fine fuel loadings from dead leaf
material.

The likelihood of fire is expected to be highest during prolonged drought periods, i.e.
between February and May. The Project Proponent therefore proposes to undertake a
number of measures for fire prevention and control; these are detailed in the FMP
(Annex 2.3) and in Chapter 5. The Project Proponent will produce a Fire Management
Plan during the Project planning stage, prior to the implementation of activities on the
project site,

Other Potential Impacts

Ecological Impacts

As described in Section 3.10.2 the majority of the project site has very poor flora
diversity. The majority of the project site is covered with invasive Acacia, which in many
areas has suffered from extensive forest fires and fungus {Cerafocystis sp.). Although
there are some common native secondary plant species within the project site, these do
not form healthy stands.

It is noted however that during a limited study SFD identified Shorea kudatensis (Yellow
Meranti), within the identified riparian zone on the project site, which is critically
endangered and endemic to Bengkoka peninsular. It is also noted that along the northern
boundary of the Tambalugu Forest Reserve, within the project site, there is an area of
Mangrove. In addition within the Tambalugu Forest Reserve, there are some flowing and
fruit bearing plants, which provide fruit and nectar to feeding animals and insects.
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The Project Proponent will exclude the mangrove area from the Project, and will identify
endangered and protected trees within the project site where these are found. It is
believed however, that as the majority of the project site is Acacia, the impact on flora
diversity during project implementation will be minimal. As the Project Proponent will
protect and enhance degraded conservation areas within the project site, such as
riparian reserves and water catchment areas, the floral diversity of the project site will be
improved.

Although the majority of the project site is in a degraded state, and floral diversity is poor,
it is still able to support a reasonable population of wildlife, as detailed in Section 3.10.2
in Chapter 3. A number of the species identified within the project site are listed as
vulnerable or near threatened on the IUCN Red List, including Sambar Deer, Pig-tailed
macaque, buff-necked Woodpecker and Sun Bear. Sun Bear is also listed as totally
protected under Schedule 1 of the Wildlife Conservation Enactment 1997. A number of
other species identified within the project site are listed as protected species under
Schedule 2 of the Wildlife Conservation Enactment 1997, including Pangolin, which is
also listed as critically endangered on the IJUCN Red List. It was also noted in the fauna
surveys that the Tambalugu Forest Reserve is home to butterflies, which are considered
to be an important part of an ecosystem.

The clearing of the existing vegetation for the establishment of ITP will have a significant
impact on the habitat of these wildlife species, and others found within the site, including
birds. Habitat and food sources will be destroyed, forcing the wildlife to seek refuge
elsewhere and find alternative food sources. While most species may be able to tolerate
this and escape, some species that are habitat sensitive will inevitably not survive.

During site clearing, there is also a risk that wildlife will become trapped within the project
site, on isolated patches of vegetation. The clearing and replanting programme therefore
should be arranged to ensure that wildlife are able to leave the project site. Development
should be in phases, and should be directional toward surrounding undisturbed forested
areas, in order to ensure wildlife escape in this direction to new habitat. To facilitate the
movement of wildlife through the site, it is important that areas of natural vegetation are
maintained, such as riparian reserves.

The migration of larger wildlife and birds to adjacent areas will put additional strain on
these areas, and there will be direct competition with the existing wildlife in these areas
for territory, habitat, food sources ete. In addition it is noted that the surrounding land use
is mostly acacia plantations, therefore available habitat in surrounding areas will be
limited and subject to change. Smaller animals may find it harder to migrate, and
therefore will rely on the provision of conservation areas within the project site, including
riparian reserves and water catchment areas. Beneficial insects and those even smaller,
may suffer and vanish as the vegetative waste disappears and with it their shelter.

The Project may also impact on aquatic ecology in the river and streams within the .

project site and downstream, as described in Section 4.5.1. It is important therefore that
proper measures are in place to protect the natural water courses.

As detailed in Section 3.10.3, the Project Proponent has conducted a HCVF assessment
of the project site, which includes the determination of areas of biodiversity value, which

A
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should be preserved within the project site. Based on the outcome of this assessment
the Project Proponent will demarcate approximately 740 Ha of the project site area for
conservation purpose, and this includes riparian reserves, water catchment, mangrove
forest and water reservoirs. Where necessary the Project Proponent will also enhance
these areas with local forest species where they have become degraded, to restore
ecological function, as described in Section 3.9.1. The proposed management of the
HCV areas is detailed in the FMP (Annex 2.3}.

It is noted that the management intensions of the Project Proponent will significantly
enhance the flora and fauna diversity in the forest, and in the long term be ecologically
beneficial. Although there will inevitably be a reduction in habitat which may result in the
eventual loss of individual species during plantation establishment, once the plantation is
established the Project will enhance floral diversity within certain areas of the project site,
creating more habitat and providing more food sources for wildlife.

In addition, the existing and sometime sparse Acacia mangium forest will be replaced
with closely planted Eucalypt species. Eucalyptus grows more quickly and closed canopy
is achieved more quickly and no less than 70% of the ITP area should be under closed
canopy conditions and remain that way for the rotation period. This will be beneficial to
the wildlife within the project site.

In order to reduce any impact to the fauna within the project site, all the recommended
mitigation measures detailed in Chapter 5 should be implemented.

Noise and Air Pollution

During site clearing activities for the establishment of ITP, fugitive dust from the cleared
vegetation and exposed soil may be carried by the wind to the nearest receptor of Kg.
Serupil (50m away). Dust may cause a nuisance and potential health risk to the
residents. There may also be dust impact on the main road, i.e. Jalan Mongkubou Laut,
reducing visibility and creating unsafe driving conditions.

The operation of machinery during site clearing will also generate noise which,
depending on the levels generated, may also cause a nuisance to nearby residents.

Baseline air sampling for Total Suspended Particulates (TSP) and baseline noise
monitoring were conducted in Kg. Serupil. TSP levels were well within the prescribed
limits; however the noise levels were currently relatively high i.e. above the prescribed
limits for noise sensitive areas. The elevated noise levels can be attributed to the wind
and human activities, as detailed in Section 3.10.1 in Chapter 3.

It is anticipated however that dust and noise impacts from the Project will be minimal.
During clearing the Project Proponent will minimize disturbance to the soil surface, and

leave the biomass waste crushed in-situ to protect the soil surface. Dust generation from
the exposed soil during clearing will therefore be minimal.
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The noise generated during clearing is also anticipated to be minimal, and will only he
audible when operations are in the vicinity of the houses in Kg. Serupil. In addition
operations will be limited to daylight hours. Dust and noise from construction and
operations atf the basecamp within the site will not have any impact on the neighbouring
communities, and the basecamp is located a significant distance (> 3 km) from the
surrounding settlements.

Nevertheless to minimize any potential impact from dust and noise, the mitigation
measures in Chapter 5 should be implemented.

There is also the potential for air pollution on a local and regional scale from forest fires,
as described in Section 4.6.3.

Traffic and Transportation Impacts

As described in Chapter 3, Jalan Mongkubou Laut passes through the project site and
provides access to the project site in Bengkoka Forest Reserve, and ultimately the
Tambalugu Forest Reserve via Jalan Suang Duyang.

Jalan Mongkubou Laut will be utilized for project activities within the Bengkoka Forest
Reserve, and the internal road network, as shown on Figure 3.7.1, will branch off from
Jalan Mongkubou Laut. The internal road network within the project site in Tambalugu
Forest Reserve will connect to Jalan Suang Duyang, which does not pass through the
project site.

The majority of the transportation activities for this Project will be limited to within the
Project Site on the internal road networks, which within the Bengkoka Forest Reserve will
include Jalan Mongkubou Laut. Transportation activities will also take place between the
Bengkoka and Tambalugu Forest Reserve, utilizing Jalan Mongkubou Laut and Jalan
Suang Duyang. The following transportation activities will be associated with this Project:

1. Mobilisation of workers, machinery, equipment and construction
materials to the project site.

When the project commences workers, machinery, equipment and
construction materials will need to be transported to the project site, primarily
for the establishment of the required site facilities at the main basecamp.

2. Transportation of seedlings from the off-site production nursery to the
on-site holding nursery, and then to the field.

During plantation establishment, seedlings will be transported from an existing
off-site nursery to the holding nursery which will be established at the
basecamp. Form the holding nursery they will then be transported to the field.
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3. Transportation of harvested logs,

During harvesting stage, logs will be transported from the project site to
buyers. Logs will also be transported from the site during the salvage logging
stage during plantation establishment.

4. General operations.

Site clearing, preparation and planting activities will require the movement of
vehicles within the project site and along connecting roads between the
Bengkoka Forest Reserve and the Tambalugu Forest Reserve, ie. Jalan
Mongkubou Laut and Jalan Suang Duyang. Plantation maintenance will also
require the use of these roads.

5. Transportation of waste from the site.

As previously described the Project Proponent will establish a waste dumping
pit within the project site and the main basecamp, and biomass will be left in-
situ for natural degradation. The removal of waste from the project site to off-
site waste disposal facilities wiil therefore be limited to scheduled wastes.

Jalan Mongkubau Laut passess through Kg. Serupil, and is also used to access other
nearby villages such as Kg. Bongkol and Kg. Ungkup. Jalan Suang Duyang passes
through Kg. Suang Duyang (Figure 3.2.1). There is the potential for the transportation
activities listed above to impact these settlements and other road users as follows:

+ Increased traffic flow and traffic congestion, impacting on the daily routine of
the residents and road users.

s Increased risk to the safety of residents and other road users from increased
congestion and the movement of heavy vehicles.

« Damage to the road surface from the movement of heavy vehicles.

« Dust dispersion on the road surface, affecting visibility of the road and
impacting on nearby residents.

It is noted that the road surface of Jalan Mongkubau Laut and Jalan Suang Duyang
within and in the vicinity of the project site is unmade, i.e. gravel and dirt. Impacts from
dust and damage to the road surface are therefore more likely to occur and affect the
residents of Kg. Serupil and Kg. Suang Dayang, and other road users. Consideration
should be given to improving the road surface along these routes, with the permission of
the local authority and land owners.,

The traffic impact from general operations within the site during plantation establishment
and plantation operation, is considered to be minimal. Although activities will utilize Jalan
Mongkubou Laut and Jalan Suang Duyang to access the project site, once on site the

o
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Project Proponent will establish small camps from which operations in each area will be
conducted, this will minimize transportation activities.

The traffic Impacts from mobilization, seedling transport and harvesting may potentially
be more significant, as these aclivities involve transportation to and from the project site
utilizing the main road of Jalan Mongkubau Laut, which may impact on other settlements
along the road to the south of the project site, including Kg. Beluch, Kg. Darong, Kg.
Manggis and potentially Pitas Town. It is noted however that these operations will be
short term during that particular phase of the Project.

Providing that the mitigation measures in Chapter 5 are implemented, the impacts from
traffic and transportation activities is considered to be minimal.

4.6.4 Socio-Economic Impacts
As described in Section 3.10.5 in Chapter 3, there are a number of settlements in the
vicinity of the project site, the closest of which are Kg. Serupil (200 m west/ south), Kg.
Kakarangan (200 m east) and Kg. Kapok (300 m west). The nearest houses to the
project site however are within Kg. Serupil, located within 50 m of the project site
boundary (Bengkoka Forest Reserve). The nearby settlements, in particular Kg. Serupil,
may receive the following impacts from project activities:

s Air and noise pollution: The generation of dust and noise during plantation
establishment, has the potential to impact on houses located close to the
project site boundary. This impact is assessed in Section 4.6.4.

s Traffic and Transportation Impacts: Transportation activities associated with
the project along Jalan Mongkubou Laut and Jalan Suang Duyang, may
impact on the settlements along these routes, including Kg. Serupil and Kg.
Suang Duyang. Transportation activities may cause traffic congestion, safety
issues and damage to the road surface, which will impact on.the nearby
residents and other road users. This impact is assessed in Section 4.6.5.

o Waste Generation and Management: Kg. Serupil and other surrounding
settlements, may be affected if waste within the project site is not managed
correctly, for example through pest infestation from improper management of
biomass. The impacts from waste are discussed in Section 4.5.2.

s Fire Hazard: Due to the proximity of Kg. Serupil to the project site boundary,
forest fires within the project site may spread to the village. Other surrounding
villages may also be affected is the fire were to spread to adjacent Acacia
plantation areas. The risk of forest fire is assessed in Section 4.6.3.

One of the key social and economic concerns for the surrounding villages however is the
potential impact on water supply, from pollution of the rivers and streams within the
project site. Kg. Serupil utilize wells and a natural pond within the village for water
supply, and so are unlikely to be affected by water poliution on the project site. As
described in Section 3.10.5 in Chapter 3 however, the majority of the adjacent villages
U Chemsain Konsultant Sdn, Bhd. Page C4-18
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reply on rain-water and rivers as their primary water source. The majority of the rivers
utilised by the adjacent communities originate from within the project site, specnflcally the
Bengkoka Forest Reserve. Kg. Bongkol for example get their water supply from the
SAFODA dam located on Sg. Bongko! within the Bengkoka Forest Reserve.

Water poliution of the rivers and streams utilized by surrounding settlements can have a
significant impact on the lives and health of the communities, whether through body
contact with contaminated water or consumption. Water pollution is assessed in Section
4.5.1.

In addition to the impacts described above, the Community Census survey conducted by
the Project Proponent on Kg. Serupil identified that one of the main concerns of the
residents was the impact that the Project would have on their livelihood and land. The
residents of Kg. Serupil identified that the villagers are dependent on the land within the
Bengkoka Forest Reserve, as they are depending on rubber, oil palm, forest products
and vegetables for income. The villagers are currently pending grants from the Forestry
Department to be excised from the forest reserve and allocated grants and land with land
titles.

The residents anticipate that the Project Proponent will offer employment to the local
population, aid with basic infrastructure, promote social and economic development, and
provides land for farming.

The Project Proponent recognizes that the Project will have an impact on the
surrounding communities. The Project Proponent will therefore work closely with the local
communities to ensure minimal impact on them from the Project, and where possible to
determine how the Project and other initiatives can help the local communities, socially
and economically. As detailed in the FMP (Annex 2.3), the Project Proponent will
determine what socio-economic impacts the Project may have on local communities, and
determine how to minimize these and improve the socio-economic status. This includes
the provision of, where required, resources within the project area to which local
communities may be entitled to. The Project Proponent will institute a Community
Development Programme, which will identify potential socio-economic impacts and
potential socio-economic improvements, as detailed Annex 2.3, and summarized in
Chapter 5.

It was also identified in the Community Census at Kg. Serupii that there are limited trade
and business within Kg. Serupil. It is expected therefore that the Project will have a
positive Impact on Kg. Serupil, by providing employment and business opportunities to
the residents, and where required the provision of land to farm. Initiatives will be
implemented through the Community Development Programme.

It is anticipated that with the implementation of proper mitigation measures, as detailed in
Chapter 5, and the Project Proponent's intentions to work closely with surrounding
communities through a Community Development Programme, negative socio-economic
impacts should be minimal. It is anticipated through the implementation of community
development initiatives, that the Project will be beneficial to the local community.

0
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4.6.5

Closure and Potential Abandonment

The license for the management and operation of the Bengkoka and Tambalugu Forest
Reserves is for 100 years (Annex 2.1), after which time the decision will be taken to
either extend the license or cease operation. If the license is extended then the area will
continue operation and be replanted as per the established 10 year rotation cycle. If the
decision is taken to cease operation, then the project site will be closed. If the license if
not extended, the Project Proponent must implement all Sabah Forestry Department
closing procedures, after which time the working area will effectively be closed for all
access and work for an entire rotation cycle. The Project Proponent must also adhere to
EPD requirements to ensure that abandoned structures, equipment, scheduled wastes,
etc. have no significant adverse impact on the environment after closure, as per the
measures in Chapter 5.

The Project may also be abandoned during implementation and operation as a resulf of
certain circumstances, such as funding issues, due to 2 change in policy and
management objectives, or a change in the overall plan for the project area. If is unlikely
however that the Project will be abandoned mid-way through the license period however,
as the license has been awarded to the Project Proponent by Sabah Forestry
Depariment, whom are driving the rehabilitation and management of the Bengkoka and
Tambalugu Forest Reserves. [f abandonment does occur however, the Sabah Forest
Department closing procedures will apply, as well as EPD requirements.

The environmental impact from project abandonment will depend on what stage the
Project is abandoned. If the Project is abandoned following site clearing, for exampie,
then areas of the project site may be leff in an exposed and degraded state, which may
result in soil erosion, a reduction in soil quaity and water pollution through
sedimentation. The open forest and exposed ground would also represent a significant
fire risk, provides less preferred habitat for wildlife and lead to further Acacia invasion. If
the Project is abandoned during other stages, i.e. planting/ operation, the site will also
decline further into a degraded state.

Abandonment of the Project during the maintenance stage, or after the license expiry,
will likely be less damaging to the environment. By this fime the area will have been
planted and the planted trees are likely to be partially or fully established.

When the Project is abandoned, a restoration programme shall be executed to ensure
that the site is left in a stable condition of replanted ITP, where environmental impact is
minimal.
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Measures

5.1 Introduction

The following recommended mitigation measures are outlined in accordance with the
environmental impacts presented and discussed in Section 4.5 and Section 4.6 in
Chapter 4.

The Project Proponent must adhere to all the conditions detailed in the License
Agreement (Annex 2.1) during the Project. The relevant measures from the license
agreement have also been included in the sections below.

5.2 Key Mitigation Measures

5.2.1 Soil Erosion and Water Pollution

The following mitigation measures should be implemented to minimise soil erosion and
water pollution:

« The project boundary should be clearly demarcated on the ground prior to any
work commencing on the site. Clearing should not be conducted beyond the
project site boundary and should be limited to where necessary for the project
development. Clearing should not be conducted within any of the identified
conservation areas, with the exception of the removal of degraded trees and
vegetation for enrichment and rehabilitation planting with natural forest species,
where necessary and permitted. ‘

¢ Vegetation clearing should be completed in phases according to the
compartment/ blocking plan and schedule detailed in the Coupe Development
Plans, which will be submitted with the Annual Work Plans to Sabah Forestry
Department. Each coupe will divided into compartments of 200 to 600 Ha, which
will be further sub-divided into Blocks of approximately 24 Ha each. Saivage
logging should also follow the detailed scheduled in the Coupe Development
Plans.

¢ The total contiguous area of land to be cleared at any one time should not
exceed 100 Ha. Once the maximum 100 Ha has been cleared, operations must
start in that area, including planting, before clearing commences in adjacent
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areas. Large areas must be subdivided into mosaic patterns separated by at
least 50 m buffers or in a chequered pattern.

s Cleared planting areas shall be planted with the final crop as soon as possible
acknowledging the fact that clearing is recommended to be done during the dry
season and that planting is only done during the rainy season. Linkages to
seedling production, which is also seasonal, shall also be taken info account.

¢ The weather should be taken into account during site clearing, i.e. land clearing
activities should be confined to dry periods only (if possible).

» Bulldozers should not be used for site clearing, as these are damaging to the soil
surface. Alternative, less damaging machinery, such as excavators should be
used.

s Biomass generated from site clearing and salvage logging should be left in-situ
to decompose. Patches of more significant quantities of residual biomass, which
are in danger of producing piles of biomass, should be spread and crushed with
an excavator.

e Where applicable for project operations, Reduced Impact Logging (RIL) should
be implemented as detailed in the License Agreement.

o Road gradients should not exceed 8° {15%), in order to avoid excess surface
erosion,

* Where stream crossing is required proper culverts of bridges should be
constructed. Blocking of the water course if prohibited, and construction should
be completed without machinery and equipment entering the water course.

* Areas within the project site with a slope gradient of more than 25° these should
be excluded from development activities and preserved as conservation areas
{Figure 6.2.1), Delineation of steep slope areas should be based on physical
conditions in the field rather than on topographic maps.

» Where development on slopes is required, the slope length should be minimised
as far as possible using accepted methods such as cross-drains, and cross-
slope clearing patterns. Terracing however is prohibited within the project site,
i.e. a licensed forest reserve area.

» Where soil erosion is identified on the project site, appropriate erosion control
measures shouid be implemented, such as temporary protection with plastic
sheets, turfing efc., as appropriate to the situation on site.

« Proper roadside drainage should be implemented along all roads within the
project site. The roadside drainage system should be equipped with basic
earthen construction sedimentation traps at intervals, which should discharge to
vegetated areas and not directly to the rivers and streams on site.
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A proper drainage system should be established at the main basecamp. The
basecamp drainage system should discharge to vegetated areas. Discharging
directly to rivers or streams is prohibited.

All drainage systems should be maintained regularly, or immediately after a
heavy downpour to maintain their effectiveness.

All permanent rivers and streams within the project site should be provided with
a suitable width riparian reserve, which is determined based on the width of the
river/ stream. A 30-m wide riparian reserve should be provided on each bank of
the main permanent rivers and streams identified within the project site, as
shown on Figure 6.2.1. All remaining streams, shouid be provided with the
appropriate riparian reserves in accordance to Sabah Forestry Department
requirements for forest reserves (Figure 6.2.1) (Table 5.2.1). Riparian reserve
requirements should be finalised through ground truthing for each Coupe, with
the finalised requirements being detailed in the Coupe Development Plans.
Although not a requirement to provide riparian reserves on non-permanent water
courses, it is recommended to do so.

Table 5.2.1: Riparian Reserve Guidelines
River Width {m) River Reserve Width

>5 : 30Om

<5 5m

All riparian reserves should be clearly demarcated on the ground with sign posts
and red paint, prior to the commencement of site clearing activities.

The water catchment areas shown on Figure 6.2,1 should be clearly demarcated
on the ground. Project activities within these areas, with the exception of
enrichment and rehabilitation planting with natural forest species, are prohibited.

The mangrove forest within the project site should be provided with a 50-m buffer
zone around its perimeter within the project site {(Figure 6.2.1). The buffer zone
and mangrove forest should be clearly demarcated on the ground. Project
activities within these areas, with the exception of enrichment and rehabilitation
planting with natural forest species within the buffer zone, are prohibited.

The water reservoirs as shown on Figure 6.2.1 should be provided with a 50-m
buffer zone around their perimeter within the project site. The water reservoir and
buffer zone should be clearly demarcated on the ground. Project activities within
these areas, with the exception of enrichment and rehabilitation planting with
natural forest species within the buffer zone, are prohibited.

Agrochemicals and other hazardous substances such as fuel and oit should be
stored according to current government regulations and should be handled with
care. Any used containers are either to be returned to the supplier(s) or collected
for disposal via government approved disposal routes. Storage areas should be
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a minimum of 50 m away from the nearest natural water course, and should be
provided with suitable bund, drainage systems with oil fraps and be sheltered.

The use of agrochemicals should be cbntrolled, with emphasis on the amount
and timing of application. The management team should closely supervise and
regulate the method, dosage, timing and frequency of agrochemical application
in order to save cost and minimise wastage and environmental pollution.

Where possible organic fertilisers should be used to minimise the use of
chemicals.

The indiscriminate spraying of agrochemicals onto neighbouring lands,
conservation areas and rivers or streams is strictly prohibited and spraying
operations close to these areas should be closely monitored.

The usage of agro-chemicals must be according to the rules and regulations as
stipulated under the Pesticides Act 1974. The use of pesticides, weedicides and
similar substances is to be minimised as far as possible. Priority should be given
to biological control and manual weeding, where possible.

While fertilisers and agrochemicals should be applied on wet surfaces to have
maximum effect, care must be taken to apply these compounds at times where
surface run-off is minimal.

The main basecamp and smaller camps located within the plantation should be
located a minimum of 30 m away from the nearest natural water course, and
should not be located within a conservation area.

The mitigation measures detailed in Section 5.2.2 should be implemented to
minimise water pollution from waste generated on the project site.

All relevant complaints from local communities concerning water pollution should
be logged and promptly addressed.

Regular water quality monitering should be conducted the rivers and streams
within the project site, as per Table 6.2.1 in Chapter 6.

5.2.2 Waste Generation and Management
Biomass
The following mitigation measures should be implemented to minimise impacts from the
generation and management of biomass:
Biomass generated from site clearing and salvage logging should be left in-situ
to decompose. Patches of more significant quantities of residual biomass, which
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are in danger of producing piles of biomass, should be spread and crushed with

T

T,

an excavator.

e Burning of biomass is strictly prohibited. Zero-burning policy should be
implemented.

« All conservation areas, rivers and streams should be clear of biomass. Disposal
of biomass into these areas is strictly prohibited. Any biomass entering natural
water courses should be immediately removed.

Solid / Domestic Waste

The following mitigation measures should be implemented to ensure that solid / domestic
waste is managed properly, to avoid any adverse impact on the environment:

s Good housekeeping and waste management practices should be implemented
at all times on the project site, including at the main basecamps and smaller
camps that will be established throughout the plantation. Waste bins with lids
must be provided and used and recycling facilities should also be provided.

s The waste dumping pit provided on site should be located a minimum of 50
metres away from nearest natural water course. The dumping pit should be
properly managed and maintained to ensure that it does not become overfilled
and to ensure the area around the pit remains free from waste. The dumping pit
should not be located within any conservation area (Figure 6.2.1).

« The indiscriminate disposal of waste to land, conservation areas, natural water
course and drainage systems is strictly prohibited.

s The main basecamp and smaller camps located within the plantation should be
located a minimum of 30 m away from the nearest natural water course, and
should not be located within a conservation area (Figure 6.2.1).

o The waste management hierarchy should be implemented on site, i.e. avoid
{(where possible avoid waste generation), reduce (if waste generation cannot be
avoided then it should be reduced), reuse (where possible waste, such as plastic
bottles, should be reused), recycle (if waste cannot be reused it should be
recycled), dispose (only if the waste cannot be reused or recycled, then it should
be disposed). Recycling facilities should be provided on site.

Scheduled Waste

The following mitigation measures should be implemented to ensure scheduled waste is
managed properly, to avoid any adverse impact on the environment:

» The generation of any scheduled waste should be notified in writing to the
Director General of the Department of Environment (DOE). The notification
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should be completed in the form prescribed in the Second Schedule (Notification
of Scheduled Wastes).

e Scheduled waste, including spent oil, (if any) must be stored as per the
requirements of the Environmental Quality (Scheduled Waste) Regulations 2005
and its subsequent 2007 amendment. Scheduled waste must be stored in
suitable containers with proper labelling in a bunded and sheltered area. The
storage area must be located at least 50 meires away from any natural water
course, and should comply with the guidelines on Export, Import and Storage of
Scheduled Wastes in Malaysia. These requirements include:

= A concrete floor and roof.

= The entire storage area should be surrounded by a concrete dyke or
other equivalent structure designed to contain waste under the worst
spillage condition {110% of the capacity of the largest tank).

= The dyked area to be graded to a sump.

» There should be no openings in the dyke that may allow surface runoff to
enter and leave the site.

= An area should be designated for loading and unloading containers so
that any spill will be contained.

= Skid tanks and fuel depot should contain any spills.

¢ Permanent and temporary oil and fuel storage tanks must be placed on a firm,
dry base, bunded and be surrounded by drains and sumps. Fire fighting
equipment such as fire extinguishers, fire blankets, etc. must be fully functional
and readily accessible near to oil and fuel storage facilities at all times. The
storage area should be located at least 50 metres away from any natural water
course.

¢ All scheduled waste shall be disposed of by DOE licensed transporters in
accordance with the Environmental Quality (Scheduled Waste) Regulations 2005

and its subsequent 2007 amendment,

¢ The direct discharge of scheduled waste to land, natural water course or drains
is strictly prohibited.

Sewage

The following mitigation measures should be implemented to ensure that sewage is
managed and treated properly, to avoid any adverse impact on the environment:

Chemsain Konsultant Sdn. Bhd. Page C5-6
CK/EVA03-4278/15




EIA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Heclares), Chapter 5

ol
f Pitas, Sabah Recommended Mitigation Measures
L

£ e Proper sanitary facilities, i.e. toilets with septic tanks should be provided at the
main basecamp and smaller basecamps established within the plantation. These
facilities must be at least 50 metres away from the nearest natural water course.

r

« Sewage treatment systems should comply with Standard B of the Environmental
- Quality (Sewage) Regulations 2009 (Annex 1.10); these should be maintained
‘( routinely.

- « The discharge of raw sewage directly to ground, drains or natural water courses

| is strictly prohibited at all times.

5.2.3 Fire Hazard

The following mitigation measures should be implemented to minimise the risk from fire:

e The Fire Management Plan should be completed and implemented prior to the

commencement of project activities on the project site. A copy of the Fire
[ Management Plan should be provided to the relevant authorities as per their
' requirements, and Environment Protection Department.

s The Fire Management Plan should provide details on annual, daily and special fire
preparedness and fire prevention.

p——————

i o Fire-fighting equipment should be provided at suitable locations within the project
site. This should be routinely inspected and maintained.

{ « As part of annual preparedness prior to the dry season, all fire-fighting equipment

should be in good working order; regular fire drills should be conducted; critical
f access roads should be in good condition; water sources and water points should be
‘ checked; and all plans and procedures should be updated and briefed to staff.

e A fire prevention plan should be produced and reviewed with Bomba, Sabah
L Forestry Department and District Officer.

s A fire danger rating system should be adopted as described below as a daily fire
prevention tool, and detailed in the Forest Management Plan.

———n

! Table 5.3.1: Fire Danger Rating and Prevention Activities

L Fire Danger Rating System | Prevention Activities
( Low Activate Level 1: Enhanced staff/ public awareness
l . i L : Noti
Moderate Activate Level 2: Notify kampongs/ staif/ Contractors

regarding fire danger

Activate Level 3: Ban all fires; notice to be given fo all
L High communities to discourage any burning. Patrol to
enforce.
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Fire Danger Rating Systern Prevention Activities

Activate Level 4: Consider shutting down all activities

Ext
reme in the project area. Place all on standby.

e The Forest Fire Rescue Officer, and his team, should be appointed and be
responsible for all fire preparedness and prevention within the project site.

» Water bodies should be established within the project site for easy access in the
event of a fire, this includes the identified water reservoirs as shown on Figure 6.2.1.
Water holes should be constructed at strategic locations for water storage.

e The existing fire watch towers within the Bengkoka Forest Reserve should be
retained and used to give early warning of a fire on site (Figure 6.2.1). Watch
towers should also be established in suitable locations in the Tambalugu Forest
Reserve and if deemed necessary additional watchtowers should be established
in the Bengkoka Forest Reserve. Watch tower location should be identified in the
Fire Management Plan.

» Al staff should be made aware of the risk of fire, and trained in fire prevention and
control.

» Open burning is strictly prohibited.

» An under-storey of green vegetation consisting of soft weeds should be maintained
throughout the plantation.

¢ Roads should be maintained to ensure that they are effective as fire-breaks.
Requirement for any additional fire breaks should be determined prior to the
commencement of work on the project site, and should be detailed in the Fire
Management Plan and detailed Coupe Development Plan.

5.3 Other Potential Impacts
5.3.1 Ecological Impacts
The following mitigation measures should be implemented to ensure minimal ecological
impact:
» Vegetation clearing should be minimised as far as possible and completed in
phases according to the compartment/ blocking schedule detailed in the Coupe
Development Plans. Where possible directional clearing and planting should be
implemented. Clearing should be completed toward adjacent forested areas, and
as stated in the Licence Agreement towards wildlife protection areas, to prevent
wildlife becoming isolated and trapped within the project site.
¢ The mangrove forest within the project site should be provided with a 50-m buffer
zone around its perimeter within the project site (Figure 6.2.1}. The buffer zone
Chemsain Konsultant Sdn. Bhd. Page C5-8
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F and mangrove forest should be clearly demarcated on the ground. Project
L activities within these areas, with the exception of enrichment and rehabilitation

planting preferably with mangrove species where conditions are suitable or other
- natural forest species within the buffer zone, are prohibited.

« Riparian reserves should be implemented as detailed in Section 5.2.1.

e The Sabah Wildlife Department must be informed if there are any encounters with

protected/endangered wildlife within the project site, so that appropriate actions can
! be taken. If protected/endangered wildlife are encountered, project activities must
: cease in that area until Sabah Wildlife Department can be consulted.

i s Sabah Wildlife Department must be notified not less than 30 days before any
land clearing and conversion takes place.

ey

e Sabah Wildlife Department should be notified immediately in the event that wildlife
needs to be rescued. This may occur if the wildiife becomes trapped and unable to
move into safer areas. Wildlife rescue and translocation is at the cost of the Project

! Proponent. Sabah Wildlife Department should also be notified immediately in the

event that wildlife become injured or killed due to project activities.

———

« Where Shorea kudatensis and other protected or endangered species of flora are
identified within the project site, these should be protected from project activities.

=

« Fishing within the project site is prohibited, unless permission is obtained from the
Director of Sabah Forestry Department. Appropriate signage should be erected.

» Hunting within the project site is prohibited, and appropriate signage should be
erected on site. Site workers are prohibited from carrying weapons that can be
used for hunting.

* The Project Propenent must take adequate action to prevent illegal hunting in the
| project site, including the provision of guard houses at all entrances fo control
entry and exit, regular patrols and training to educate staff and workers. The
Project Proponent should liaise closely with Sabah Forestry Department and
{ Sabah Wildlife Department where necessary.

! s The mitigation measures identified in Section 5.2.1 should be implemented to
. minimise ecological impact from water pollution.

e The mitigation measures identified in Section 5.2.2 should be implemented to
b minimise ecological impact through improper waste management.

! « The mitigation measures identified in Section 5.2.3 should be implemented to
minimise ecological impact from forest fires.

|
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5.3.2 Noise and Air Pollution

The following mitigation measures should be implemented to minimise noise and air
poliution:

To minimise dust dispersion, vehicle speed within 100 m either site of Kg. Serupil
along Jalan Mongkubou Laut should be limited to 30 km/h. Appropriate signage
should be erected.

The use of old and run-down vehicles and machinery should be avoided, as
these tend to generate excessive noise. Vehicles and machinery should be
regularly maintained and fitted with mufflers to reduce noise propagation where
appropriate.

If generator seis are required, these shall be enclosed to reduce noise
propagation. Before generator sets can be used, permission to do so should be
obtained from the Department of Environment (DOE) Sabah.

For their safety and comfort, all workers working in high noise level areas should
be provided with appropriate Personal Protective Equipment (PPE), such as ear-
plugs or ear-muffs. Workers should not be exposed to noise levels exceeding the
equivalent continuous sound of 90 dB{A) for a period of 8 hours or more or
exceeding the limits specified in the First Schedule of the Factories and
Machinery (Noise Exposure) Regulation, 1989.

Open burning is strictly prohibited.

All relevant complaints from local communities and road users concerning noise
and air pollution should be logged and promptly addressed.

Noise and air monitering should be conducted as per the requirements outlined
in Section 6.2.5 in Chapter 6. The monitoring locations are shown on Figure
6.2.1.

5.3.3 Traffic and Transportation Impacts

The following mitigation measures should be implemented to minimise impacts from
traffic and transportation activities:

Vehicle speed should be limited to 30 km/h within 100 m either site of Kg. Serupil
along Jalan Mongkubou Laut. Within the project site vehicle speed should be
limited to 50 km/h for general plantation roads and 15 km/hr at or near camps.
Appropriate signage should be erected.

Sign boards should be erected at all enfrances to the project site, and along
Jalan Mongkubou Laut and Jalan Suang Duyang, particuiarly where project site
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roads connect to these main public roads. This signs should warn road users of
the Project activities and the movement of slow heavy vehicles (Figure 6.2.1).

Transportation activities involving heavy vehicles along the main public roads
should be scheduled to avoid peak traffic hours and to ensure the volume
generated is not concentrated over a short period of time. The movement of
heavy vehicles on public roads should be staggered throughout the day, to
reduce the impact on traffic flow and road safety.

Trucks should never be overloaded and all loads should be properly secured,
and where necessary covered, to prevent spillage onto the public roads.

On the public roads, vehicle drivers should comply with all the traffic
requirements of the Public Works Department, Road Transport Department and
Local Authorities.

All relevant complaints from members of the public relating to road safety and
site transportation activities should be logged and investigated, with appropriate
actions being taken.

Any damage caused to the public roads of Jalan Mongkubou Laut and Jalan
Suang Duyang by project transportation activiies should be repaired
immediately.

5.34 Socio-Economic Impacts

The following mitigation measures should be implemented to minimise any social or
economic impacts:

s The mitigation measures in Section 5.2.1 should be implemented to minimise
social economic impacts from water pollution, and to protect water supply to the
surrounding communities.

s The mitigation measures in Section 5.2.2 should be implemented to minimise
social economic impact from improper waste management.

¢ The mitigation measures in Section 5.2.3 should be implemented to minimise
social economic impacts from fire hazards.

¢ The mitigation measures in Section 5.3.2 should be implemented to minimise
social economic impacts from air and noise pollution.

e The mitigation measures in Section 5.3.3 should be implemented to minimise
social economic impacts from transportation activities.

s Priority for employment should be given to the local communities. Where skills
are lacking appropriate training should be provided.

Chemsain Konsultant Sdn. Bhd. Page C5-11
CK/EV403-4278/15



EIA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares), Chapter 5
Pitas, Sabah Recommended Mitigation Measures

e The Project Proponent should resolve any issues with local communities and
relevant authorities, relating for forest resources (if any), prior to the
commencement of project activities.

» The Community Development Programme, implemented through the Community
Development Team, should be designed to achieve the following:

o ldentify viable economic activities that would have strong impact on the
social economic well-being of the rural communities in the project areas;

o Identify the main social and physical infrastructure requirements to
improve the quality of life of the rural communities; to enhance
accessibility in area of difficult communication and to facilitate economic
development;

o Identify and quantify socio-economic parameters that measure impacts
of various initiatives to be implemented by the Project Proponent; and

o Be consistent with generally accepted, international standards governing
forest plantation certification, i.e. no activity shall be carried out that
directly prevents future certification.

e All relevant complaints from the local communities regarding any element of the
project should be recorded and action should be taken to rectify the issues.

5.3.5 Closure and Potential Abandonment

Upon license expiry, or in the unlikely event of early termination of the license agreement
of abandonment, the following measures should be implemented, which includes
measures as stipulated in the License Agreement:

* The Project Proponent should abide by all conditions of the License Agreement
before the end of the license period.. This includes not completing any felling
within thirty {(30) days of the license expiry date, and removal of all felled logs
within one (1) month after final felling.

* Upon expiry or early termination of the license agreement the Project Proponent
shall leave in good a safe order all fixed assets, such as roads base-camp
facilities and infrastructure etc., which will subsequently become property of the
Sabah State Government. This is as per the conditions in the license agreement.

¢+ In the unlikely event of abandonment or early termination of the license
agreement, an abandonment plan or equivalent should be prepared as per the
requirements of the Sabah Forestry Department, to ensure the site is left in a
stable condition, i.e. replanted ITP, for future management.

¢ A closure or abandonment report should be prepared for EPD not later than two
calendar months after the date of closure or abandonment.
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All machinery and equipment which is the property of the Project Proponent
should be removed from the project site.

All waste should be removed from the site and disposed of according to the
relevant local authority regulations depending on the waste type. All scheduled
waste must be removed by DOE licensed transporters, to a DOE approved
disposal site. Decomposable material, for example wood, may be left on the
ground within the site to decompose naturally, providing that the material is not
contaminated in any way.

Any contaminated soil, particularly at the camps, should be cleaned or removed.

Areas within the site that have been cleared of vegetation should be re-
vegetated with local species,

A site visit should be carried out two (2) months after abandonment {if any). This
is to ensure that the site has been left in a state that does not pose any health,
safety or environmental impacts on the site or in the surrounding area.
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Chapter

6

6.1

6.2

6.2.1

6.2.1.1

Recommended Monitoring
Programmes

Introduction

This chapter outlines the methods to monitor compliance with the recommended
mitigation measures in Chapter 5, and to monitor the effectiveness of those measures.
The monitoring programme is necessary to ensure that the mitigation measures are being
implemented, that they are effective and practical and that where necessary
improvements can be made.

There are two types of monitoring proposed for the Project:

1. Compliance Monitoring. Compliance monitoring is a one-time or periodic gathering
of evidence to ensure compliance with the recommended mitigation measures.

2. Impact Menitering. Impact menitoring is designed to monitor the effectiveness of the
mitigation measures through sampling, monitoring and visual inspections. The impact
monitoring locations are illustrated on Figure 6.2.1.

Monitoring Programme

The following sections describe the compliance and impact monitoring requirements for
this Project. The monitoring programme should be completed on a quarterly basis during
plantation establishment, then twice yearly (during dry and wet season) for the following 3
years of the operational phase, then annually in the middle cf the rainy season thereafter.

Soil Erosion and Water Pollution
Compliance Monitoring
« Site layout plan showing the project site boundary and photographs (with dates
and GPS coordinates) to show the clear demarcation of the project site boundary

on the ground.

+ Photographs (with dates and GPS coordinates) following the completion of
clearing in a cleared area to show the boundary between the cleared area and
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adjacent non-cleared area, to demonstrate that non-cleared areas, i.e.
conservation areas and outside the project site boundary, are left intact.

» Compartment/ blocking plan with schedule, demonstrating phased
implementation of the Project within each Coupe. The plans and schedule should
demonstrate that the total contiguous area being cleared at any one time does
not exceed 100 Ha, and that for larger cleared areas mosaic patterns are being
implemented, with suitable buffer or in a chequered pattern.

» Schedule for clearing and planting, demonstrating that the time between clearing
and planting is minimized as far as possible. Photographs {with dates and GPS
coordinates) should be provided when planting has been completed in one
cleared area, to demonstrate the completion of the planting activity.

» Photographs (with dates and GPS coordinates) demonstrating that bulldozers
are not being used for site clearing, and that less damaging machinery such as
excavators are being employed.

e Photographs (with dates and GPS coordinates) showing biomass being left in-
situ to decompose naturally following clearing. Photographs shouid also show
crushing and spreading where biomass load is more significant and in danger of
producing piles of biomass.

* Photographs (with dates and GPS coordinates), demonstrating that road
gradients do not exceed 8° {15%).

s Site layout plan and photographs (with dates and GPS coordinates) showing all
stream crossings within the project site, and their structure and condition.

+ Site layout plan and photographs (with dates and GPS coordinates) showing any
identified areas with slope > 25°, excluded from development activities.

» Photographs (with dates and GPS coordinates) showing any measures in place
to reduce slope length, where required,

s Photographs (with dates and GPS coordinates) showing the provision of a
proper drainage system at the main basecamp, roadside drainage including
sediment control measures, and the implementation of erosion control measures
where soil erosion has been identified on site (if any). Photographs should
demonstrate drainage to vegetated areas.

» Site layout plan and photographs (with dates and GPS coordinates) showing the
provision and clear demarcation of riparian reserves on rivers and streams within
the project site.

+ Site layout plan and photographs (with dates and GPS coordinates) showing the
provision and clear demarcation of water catchment areas within the project site.
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e Site layout plan and photographs (with dates and GPS coordinates) showing the
clear demarcation of mangrove areas within the project site, and the provision
and clear demarcation of a 50 m buffer around the perimeter of the mangrove
areas.

* Site layout plan and photographs (with dates and GPS coordinates) showing the
clear demarcation of water reservoirs within the project site, and the provision
and clear demarcation of 50 m buffer around the perimeter of the water
reservairs.

« Site layout plan and photographs (with dates and GPS coordinates) showing the
storage area for agrochemicals and hazardous substances, in compliance with
all applicable government regulations. Layout plan and photographs should
demonstrate that the storage area is a minimum of 50 m from the nearest natural
water course, bunded, sheltered and provided with suitable drainage system.

+ Site layout plan and photographs (with dates and GPS coordinates) showing that
the main basecamp and smaller camps are located a minimum distance of 30 m
from the nearest natural water course, and not ocated within a conservation
area.

e A record of all relevant complaints from local communities relating to water
poliution, with details of the actions taken,

« Refer to Section 6.2.2 for waste generation and management monitoring
requirements, which are also associated with water pollution.

6.2.1.2  Impact Monitoring

e Visual inspection to ensure that vegetation clearing is only been conducted
within the project site boundary, only where necessary for development, and not
within the conservation areas, with the exception of the removal of degraded
trees and vegetation for enrichment and rehabilitation planting.

s Visual inspection of the drainage systems provided on the project site. This is to
ensure that they are fit for purpose, properly constructed, properly maintained,
free from any blockage and able to operate at maximum efficiency.

¢ Visual inspections of the riparian reserves provided on the project site, ensuring
these are properly demarcated on the ground and are the correct width.

¢ Visual inspection to ensure the provision and proper demarcation of the 50 m
buffer around the perimeter of the mangrove areas within the project site.

« Visual inspection to ensure the provision and proper demarcation of the 50 m
buffer around the perimeter of the water reservoirs within the project site.
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Regular monitoring of water quality should be conducted in the rivers and

streams within the project site. The monitoring locations are shown an Figure
6.2.1. The monitoring schedule will be developed to ensure that the monitoring is
undertaken in the active areas of the project site, i.e. monitoring will not be
undertaken in areas of the project where project activiies have yet to
commence. The sampling requirements are presented in Table 6.2.1. The
results will be compared to Class 1B of the National Water Quality Standards
Malaysia (NWQSM) (Annex 1.3).

Table 6.2.1: Proposed Water Quality Monitoring Programme

Sampling . Sampling
Point Parameters Compliance Commencement Frequency
Upon
W1 commencement
of Project
Upon
W2 commeln.clemfent
of activities in
Coupe 1 Quarterly during
plantation
oH, Temperature, DO, BOD, establishment stage.
w3 COD, TSS, Turbidity, Upon Twice yearly during the
Ammoniacal Nitrogen, Oil first 3 years of
. Class IIB of commencement ‘ N
and Grease, Total Coliform . plantation operation (in
, the NWQSM of activities in
Count, Faecal Coliform Coupe 2 wet and dry season).
Ph
wa Count: osphorus, Annually in the middle
Potassium, Paraquat. .
of the rainy season
after 3 years of
Upon operation,
W5 comrnelnlc.emtlant
of activities in
Coupe 3
Upon
W6 commpjnlclemzlant
of activities in
Coupe 4

All chemical analyses will be carried out by laboratories accredited under Skim
Akreditasi Makmal Malaysia (SAMM), by the Department of Standards Malaysia.
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6.22 Waste Generation and Management
6.2.2.1 Compliance Monitoring
Biomass

» Photographs (with dates and GPS coordinates) showing biomass being left in-
situ to decompose naturally following clearing. Photographs should also show
crushing and spreading where biomass load is more significant and in danger of
producing piles of biomass.

Solid/ Domestic Waste

» Photographs (with dates and GPS coordinates) demonstrating that general
waste disposal and recycling facilities are provided on the project site.

» Site layout plan and photographs (with dates and GPS coordinates) showing the
focation of the waste dumping pit, located a minimum of 50 m away from the
nearest natural water course and not within any identified conservation area.

e Photographs (with dates and GPS coordinates) of any observed indiscriminate
disposal of waste to land, conservation areas, natural water course and drainage
systems.

» Site layout plan and photographs (with dates and GPS coordinates) showing the
main basecamp and smaller camps located at least 30 m away from the nearest

natural water course and not within a conservation area.

Scheduled Waste

s« A record of all scheduled waste generated on site, including a copy of the
notifications given to DOE.

+ Site layout plan and photographs {with dates and GPS coordinates) showing the
provision and location of the scheduled waste storage area (if required), a
minimum of 50 m away from any natural water course. The photographs should
demonstrate all the storage area features required to satisfy legal requirements,
such as a proper bund and shelter.

« Site layout plan and photographs (with dates and GPS coordinates) showing the
location of permanent and temporary fuel and oil storage tanks located at |least
50 m from any natural water course, demonstrating that these are placed on a
firm, dry base, bunded and surrounded by drains and sumps. The photographs
should also show that fully functional firefighting equipment is readily accessible
near to the oil and fue! storage facilities.
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Sewaqe

+ Photographs (with dates and GPS coordinates) showing the provision of proper
sanitary facilities, i.e. toilets with septic tanks.

6.22.2 Impact Monitoring

» Visual inspection of the condition of the waste disposal and recycling facilities,
including the disposal pit, to ensure they are being managed to a good standard.

e Visual inspection to ensure that waste, including biomass, solid waste,
scheduled waste and sewage is not been indiscriminately disposed to land,
conservation areas, site drainage or natural water courses,

* Visual inspection for any signs of open burning on the project site.
e Visual inspection of the general cleanliness of the project site.

» Visual inspection of the scheduled waste and hazardous substances storage
areas to ensure that they are fit for purpose.

6.2.3 Fire Hazard
6.2.3.1 Compliance Monitoring

¢+ Copy of the Fire Management Plan, including fire prevention plan. Copies of
correspondence relating to these plans demonstrating submission and approval
from relevant authorities such as Bomba, Sabah Forestry Department and
District Officer.

» Details of the Forest Fire Rescue Officer and his team.

» Photographs (with dates and GPS coordinates) showing the provision of
firefighting equipment at suitable locations within the project site.

+ Site layout plan and photographs {with dates and GPS coordinates) showing the
provision of fire watch towers within the project site.

« Photographs (with dates and GPS coordinates) showing the provision of an
under-storey of green vegetation.

« Site layout plan and photographs (with dates and GPS coordinates) showing the
provision of water bodies and water storage within the project site.
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e Site layout plan and photographs {with dates and GPS coordinates) showing the
provision and maintenance of roads as fire breaks, and any additional fire breaks
established by the Project.

6.2.3.2 Impact Monitoring

e Visual inspection for any signs of open burning.

6.24 Ecological Impacts
6.24.1 Compliance Monitoring

e Compartment/ blocking plan with schedule, demonstrating phased
implementation of the Project within each Coupe. The plans and schedule should
demonstrate that the vegetation clearing is directional and has been determined
and executed to allow wildlife ample time and escape routes to flee to
neighboring areas. Where possible photographs (with dates and GPS
coordinates) should be provided to demonstrate the implementation of these
methods on site.

¢ Site layout plan and photographs {with dates and GPS coordinates) showing the
clear demarcation of mangrove areas within the project site, and the provision
and clear demarcation of a 50 m buffer around the perimeter of the mangrove
areas.

e« A copy of all notifications given to Sabah Wildlife Department for project
commencement, wildlife encounters, wildlife fatalities or injuries, and wildlife
rescue. Details and records of actions taken, where applicable must be recorded.

» Site layout plan and photographs (with dates and GPS coordinates) showing the
location and protection of endangered plant species that have been identified
within the project site during operations (if any).

» Photographs (with dates and GPS coordinates) of no hunting and fishing signs
provided within the project site.

+ Site layout plan and photographs (with dates and GPS coordinates) showing the
provision of guard houses, signs and other measured to prevent illegal hunting
within the project site.

6.24.2  Impact Monitoring

« Visual inspection of all of all conservation areas and buffer zones, to ensure that
they have been implemented and are in good condition, and to ensure that no
development, activities, and waste storage and disposal is taking place within
these areas.
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6.2.5 Noise and Air Pollution

6.2.5.1 Compliance Monitoring

Photographs (with dates and GPS coordinates} showing the provision of
signboards indicating a 30 km/h speed limit within 100 m either site of Kg.
Serupil along Jalan Mongkubou Laut.

Photographs (with dates and GPS coordinates) showing the location of the
generator sets (if required), in enclosed areas. Permits to operate the
generators, from the DOE, should also be presented.

Photographs {with dates) showing the provision and use of PPE in high noise
producing areas.

A record of all relevant complaints from local communities and road users
relating to air and noise pollution, with details of the actions taken.

6.25.2  ImpactMonitoring

Visual inspection for any signs of open burning.

Visual inspection of the vehicles on site to ensure that these are not old and run-
down.

Visual inspection of any generators used on site, to ensure these are enclosed
and in good condition.

Regular noise and air monitoring should be carried out at the nearest receptor to
the project site, i.e. the nearest house in Kg. Serupil. The monitoring locations
are shown on Figure 6.2.1. Table 6.2.2 and

Table 6.2.3 below summarize the monitoring requirements. All resulis shall be
submitted to the Environment Protection Department (EPD).

Table 6.2.2: Proposed Noise Level Monitoring Programme

Sampling Point Parameters Compliance (Schedule 1) Frequency

Day Time (7 am — 10 pm):

N1 50 dB(A) Quarierly
. Loo dB{A} ‘ . (Plantation
(Kg. Serupil) Night Time (10 pm — 7 am) | Egtaplishment)
40 dB(A)
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Table 6.2.3: Proposed Air Quality Monitoring Programme

Sampling Point Parameters Compliance Frequency
A1 Quarterly
. Tof;:;i?a‘izged 260 pg/m? (Plantation
(Kg. Serupil) Establishment)

6.2.6 Traffic and Transportation Impacts
6.2.6.1 Compliance Monitoring

« Photographs (with dates and GPS coordinates) showing the provision of
appropriate speed limit signboards within the project site and in the vicinity of Kg.
Serupil along Jalan Mongkubou Laut.

» Photographs (with dates and GPS coordinates) showing the provision of
signboards at all entrances to the project site, and along Jalan Mongkubou Laut
and Jalan Suang Duyang, particularly where project site roads connect to these
main public roads. This signs should warn road users of the project activities and
the movement of slow heavy vehicles.

« Photographs (with dates and GPS coordinates) demonstrating that trucks are not
overloaded and that loads are properly secured and covered as required.

« A record of all relevant complaints from members of the public relating to read
safety and site transportation activities, with details of the actions taken.

+ Photographs (with dates and GPS coordinates) of the general condition of Jafan
Mongkubou Laut and Jalan Suang Buyang where they provide access to the
project site and will be utilised by project vehicles.

6.26.2 Impact Monitoring

« \Visual inspection of the condition of the project site access roads of Jalan
Mongkubou Laut and Jalan Suang Duyang, where they provide access to the
project site and will be utilised by project vehicles.

6.2.7 Socio-Economic Impacts
6.2.7.1 Compliance Monitoring
e A record of workers employed on the project site.

¢ Arecord of any relevant complaints from the local communities and details of the
actions taken.
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6.2.7.2 Impact Monitoring

s  None.

6.2.8  Closure and Potential Abandonment
6.2.8.1 Compliance Monitoring

» Operations schedule demonstrating that felling is not being completed within 30
days of license expiry, and that all felled logs will be removed from the site within
one (1) month after final felling.

» Site layout plan and photographs (with dates and GPS coordinates) showing the
tocation of all fixed assets, retained on the project site in good condition.

» Photographs (with dates and GPS coordinates) showing the project site after
abandonment, demonstrating that all machinery, equipment, waste and
contaminated soils have been removed,

+ Copy of the abandonment plan or equivalent, in the unlikely event of
abandonment or early termination of the license agreement.

e Copy of the closure or abandonment report prepared for EPD.

e A copy of the site inspection report.

6.28.2  Impact Monitoring

» \Visual inspection to ensure that all fixed assets are retained on site in good
condition.

» Visual inspection of the abandoned area to ensure that exposed surfaces have

. been re-vegetated.

e \Visual inspection of the abandoned area to ensure that all machinery and
equipment, as well as scheduled wastes have been removed.

» Visual inspection of the abandoned area to ensure that there are no areas of
contaminated soil or waste.

* Visual inspection of the abandoned area to ensure that it has been properly
rehabilitated and is not hazardous to the public. A visual check should also be
completed after two (2) months to ensure that the site is not hazardous.
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CHEMSAIN KONSULTANT SDN BHD (130904.1)

Lots 2 & 7. .orong Suria, Off Lorong Buah Duku 1. Taman Perindustrian Suria,

Jalun Kolombong, 88450 Kota Kinabalu. Subah, Malaysia.
Tek: +60-88-389071 7 381278 Fax: +00-85-381280
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TEST REPORT

*NOTFOR ADVERTISEMENT PURPOSES *

Customer Gerak Saga Sdn Bhd Lab No. CK/CLANSA586/15

L-70-7 KK Times Square Type (No.) of Sample River Water (5)

Off Jalan Coastal Date Reecived 18" December 2015

38100 Kata Kinabalu, Sabah Date of Report 28" December 2015

Project Code CK/EV403-4278/15
[Lab No.: 4586-1 4586-2
Wl W2 Test Mothad
Parameler(s) Date; 17412715 Date: 17/12/15
Timer 10.25 am Time: [1.15am
L _ i, S ]
pl Value finssite - 17.12,13) 6.23 6.72 AFFLE ST B 2002
Temperature, <C (in-situ 7 17.12.15) 297 9.5 APHA 25508, 2012
Dissahed Onygenomg | . i}
(in-situ 7 17.12.15) 3.45 5.90 APHA 45000 G, 2042
Biochemical Oxygen Demand in 5 days i ) i
@& 20°C, mg/l. <1.00 <1.00 APHAS2I0B & 4500-0 (G, 2012
Chemical Oxygen Demand, mgil [8.8 12.5 APHA 52200, 2012
Teal Suspended Solids, mg/l. <5.00 <5.00 APIIA 25001, 2042
Turbidity, NTU 7.4 53 APHA 2130 8, 2012
. . . c In-Fouse Method 0354 based on

Ammoniacal-Nitrogen {as NH;-N)Y, mg/l. <(.05 <0.05 " :‘.(:‘:"'Ifi;rm; '.:':E-I:ru'(-a.’;\{"(:;; i
Oil & Grease, mg/l. <].50 <].50 APIIA 532008, 2012

She
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NOTE: 1)
2} The above relates to'the sample(s) tested.
3} The result(s) relates to the sample(s) tested,

This Test Report shall not be reproduced, except in full, without the written approval of the laboratory.



CHEMSAIN KONSULTANT SDN BHD (i:30904-1)

Lots 2 & 7. Lorong Suria. OIf Lorong Buah Duku 1, Taman Perindustrian Suria.

Julan Kelombong. $8450 Kota Kinabalu. Sabah. Malaysia.

Tel: +60-K8-389071 / 381278 Fax: +00-88-381280
Email: laboratory. kk @ chemsain.com

Lab No.: CKACL405:4586/15

TEST REPORT

AROTFOR ADVERTISEMENT PURDPOSES #

Lab No.:

Parameter(s)

4586-3

W3
Date: 17712415

Time: 11,50 am

Test Method

Parameter(s)

Date: 1771215
TFime: 1.05 pm

1H Value (in-situ / 17,12,15) 6.24 AP IS60-EE R, 2002
Temperature, °C (in-situ / 17.12,135) 297 APIA 2550 8, 2012
Dissolved Oxygen, mgfl. 515 , v
Ginositu / 17.12.15) 5. AP SU0-0 G, 2012
Biochemical Oxygen Demand in § days 1,00 - N .
@'_,30%-‘ lllg-’L . APHLE 3210 8 & 1500-0) (7, 202
Chemical Oxygen Demand, mprl, 10.0 APIEL 52200 2002
Tetal Suspended Solids, mg/[ 9.00 APHEA 2840 1), 2002
Turbidity, NTU 29 APILL 213008, 242

, . In-Howse Method 0554 hused on

A [TTHI. cNITLL )/
Ammoniacal-Nitrogen {as Nil:-N), mg/L <{.05 Mothrom Technical Note
Cil & Grease, mg/lL <1.50 APHAL 3520 52012
Lab No.: 4586-4

W4

Toest Method

pR Value (in-situ / 17,12,15) 6.40 AP 50080 B 2002
Temperature, °C (in-situ £ 17.12,15) 291 ,;;"i!.-l 25508 2002
E?t:\:(ljt]l\ljdl ;) ’I‘; gl",?) ml. 5.15 APHASS00-0 G, 2012
Biochemical Oxygen Demand in 5 days )

% 20°C. mg/L. <1,00 APHA S2000 8 & 4300-0 G, 2012
Clemical Oxygen Demand, mg/L. <10.0 APRLA 8220 C, 2012
Total Suspended Solids, mg/L. 9.00 APHA 2540 1. 2012
Turbidity, NTU 4.7 APHA 2130 B, 2012
Ammoniacal-Nitrogen (as NH3-N) mgsL <0.05 f”]i(jrir:;j,(‘::,:,”;{:fh{fil?,b\{;:‘:! -
01l & Grease, mg/L <1.50

APHA SS20 R, 2012 R (’\/
(D

Page 2 of 3

\%‘

NOTE: 1)
2)
3)

This Test Report shall not be reproduced, exeept in full, without the written approval of the laboratary.
The above relates to the sample(s) tested.
The resuli{s}) relales to the sample(s) tested.,



CHEMSAIN KONSULTANT SDN BHD (30904-v)

Lots 2 & 7. Lorong Suria, Off Lorong Buah Duku 1. Taman Perindustrian Suri,

Jalan Kelombong, 83450 Kota Kinabalu, Sabah. Malaysia. LN,
T '8.38 3 ; : STl
Lel: +60-88-389671 /381278 Fax: +60-88-381250 o=
L , . HAc=MR
Email: laboratory kk@chemsain.com G
',,,q’ﬁ\\\;\a
TEST REPORT
= NOT FORADVERTISEMENT PURPOSES *
Lab No.: CK/CLAD5/4586/15
[.ab No.: 4586-5
W3 Test Method
Parameter(s) Date: 1771215
Time: 2.35 pm
pH Value {in-siw / 17.12.15) 6.94 APHA 50011 B, 2012
Temperature, °C {in-situ / 17.12.15} 265 APIEA 2850 B, 2042
Dissolved Oxypen, mg/l . o
(inesitu/ 17.12,15) 5.30 APHA 5000 G, 212
Biochemical Oxygen Demand in 5 days <L I . s
(@ 20°C, mgL Tl AP Z2H R & A500-0 G202
Chemical Oxyeen Demand, me/l 8.8 APHL 32200 2002
Total Suspended Solids, mgil. 53.0 AP 254000, 2002
Turbidity, NTU 65 APILA 2130 B, 2012
. " . . In-fHouse Method 0554 based on
Ammoniacal-Nitrogen (as NHz-N), mg/L <0.,05 Methroin Technical Nute
Oil & Grease, mgfl. <].50 APHA 5320 8. 2012

Date of commencement of BODs analysis: 18 December 2015

_;-_ff_‘_’?‘,.“!i 2‘:\11(:.\‘
£ ROHSULTAY

SHIERLY BINT] SULAI
B. Sc. (Hons}

LMIC {1824:6031:1 1)
CHEMIST

Page 3 of 3

NOTE: 1} This Test Report shall not be repraduced, except in full, without the written approval of the laboratory.
2)  ‘I'hc above relates to the sample(s) tested.
3} The resubt{s) relates to the sample(s) lested,



CHEMSAIN KONSULTANT SDN BHD 13090405

Lots 2 & 7, Lorong Surin, Off Lorong Buah Duku 1. Taman Perindustrian Suria,
Talan Kelombong. 88450 Kota Kinabalu. Sabah. Malaysia.
Tel: +60-88-389071 7 381278 Fax: +00-88-381280
Email: luboratory kk@chemsuin.com

TEST REPORT

FNOT FOR ADVERTISENENT PURPOSES *

CR/MLA05:4585/15
River Water {5)

18" December 2015
22" December 2015
CK:EVA03-4278/15

Customer Gerak Saga Sdn Bhd Lab No.
1.-70-7 KK Times Square, Type (No.) of Sample
Off Jalan Coastal, [Yatc Received
BR100 Kota Kinabalu, Sabah Duate of Report
Project Code
Lab No.: 4585-1 4585-2
W W2

Date: 17/12/15
Time: 10.25 am

Parametey(s

Date: 1712715

Tost Method

Time: 11.15am

Total Coliform Count

MPNI’]OOH!I JSi_OSOCf4S h 7.9x 102 4.9 x ]02 APHA 92218, 2012
Fecal Cotiform Count c 0 .
MPN/100m], 44.520.2°C/24 h ’4 49 APHA YI2IE, 2005
Lab No.; 4585-3 4585-4

W3 Wt Test Method

Date: 17/12/15
Time; 11.50 am

Paramelter(s)

Date: 17/12/15
Time: 1.03 pm

Total Coliferm Count

£nd
MPN/160mI, 3540.5°CA48 h sdxlo

42 %103

APHA 92218, 20142

Fecul Colitorm Count

fernd
MPN/LO0m, 44,540 2°C/24 b 54x10

14 x 103

APHAYI2UE, 2005

Luab No.: 4583-5

W5

Parameter(s)

Date: 17412415
Time: 2.35 pm

Foest Mothed

Total Coliform Count

3 >l
MEN/100m], 3540.5°C/A8 h 9.2x10 APIA 92218, 2012
Fecal Coliform Count . 3 )
MPN/100ml, 44.5£0.2°C/24 h 2.2x 10 APHA 9221E, 2005
il Y
tx(ll\lbULTf{,\,;T‘L
SR IANT
~
=20, Laborotory Y 1\.
@ P&)m Kinu!::zair.u /& }
W /1909040

et

Page 1 of |

NOTE 1)
2y The above relates to the sampleds) tested.

4

L The resuligsy relates (o the samplels) westad.

This Test Report shall net be reproduced. except in full, without the written approval of the labarator.,



CHEMSAIN KONSULTANT SDN BHD (130904.03

No. 41, 1st Floor, Wisma Ko-Perkasa, Jalan Simpang Tiga.
93350 Kuching, Sarawak, Malaysia.

Tel: +60-82-422736 /422737 Fax: +60-82-415506

Email: laboratory@chemsain.com

Customer

TEST REPORT

PINOT FOR ADVERTISEMENT PURPOSES *

Gerek Saga Sdn Bhd

L-70-7 KK Times Square
Oft Jalan Coastal
S8100 Kot Kinabalu, Sabah

Lab No.

Type (N of Sample

[ate Received

[ate of Report

CK CL105 93638 13
Water (5)
22" December 2013

12 January 2016

Herbieides

Time : 10235 am l Time: 11015 am

Paragquat. mg L

Time : TEA0 mn

Time: LAS pm

Time

233 pm

Attn Mr. Chris Garside Referenee No. CKR CLA05- 15386715
P'roject Cade CRAEVADZ 27815
Lub No, 93638-1 URH3N-2 G3638-3 926384 ’ Q36385
W W2 W3 W ! W3
Parameter (s) Date 0 17124153 Date 171213 Date - 171215 Date - 171215 Date: 17412 15

NUR AN-NISAAT MOHD

B. Sc(Honsy

AMIC (3521 6116 11 1Y)

CHEMIST

"USOFF

Laborator
Kuching

C Mot Colerimetric) “0.01 <001 (0t (10! .01
Glyphosate, mg-l. 007 i <007 007 2007 009
rhethod: 1IPLC) He | =0.02 .02 =002 {02
Aminomethyiphosphonic Acid,
mgl < (.02 =(,02 0.02 (.02 <002
tMethod : HPLC)

- 1 ———aa _—— —_——
Creanaphosphorated Pesticides
?:;'.[,},‘f:}]';I-‘gl.}ho‘\" e 1. 0000 L c000l 0,001 0,001 0,001
. Nl
P tvidntintuite
WONSULTAN

Page 1

of

2

The above relates to the sample(s) tested.

NOTE: 1) This Test Report shall not be reproduced, exeepl in full, without the written approval of the laboratory.






National Water Quality Standards for Malaysia

PARAMETER UNIT CLASS

I nA/IB n [\ v
Al mg/l A - (0.06) 0.5 A
As mg/ 0.05 0.4 (0.05) 0.1
Ba mgA 1 - -
Cd gl 0.01 0.01*{0.001) 0.01
Cr (V) mgy/) 0.05 1.4 (0.05) 0.1
Cr{lll) mg/l - 25 -
Cu mgyl 0.02 - 0.2
Hardness mg/l 250 -
Ca mg/l -
Mg mg/l - -
Na mgy! - 3 8AR
K mg/l - - -
Fe mg/l 1 1 1 (Leaf) 5 {Cthers) L
Pb mg/l 0.05 0.02* (0.01) 5 E
Mn mg/l 0.1 0.1 0.2 v
Hg mg/l N 0.001 0.004 (0.0001) 0.002 E
Ni g/l A 0.05 0.9* 0.2 L
Se mg/l T 0.01 0.25(0.04) 0.02 S
Ag mg/l u 0.05 0.0002 -
Sn mg/l R - 0.004 - A
u mgA A - - - B
Zn mg/ L 5 0.4 2 G
B mg/h 1 13.4) 0.8 v
o] mgyl L 200 - 80 E
C mg/l E - {0.02) -
CN mg/! v 0.02 0.05 (0.02) . v
F mgl | E 15 10 1
NG, mg/l g 0.4 0.4 {0.03) -
NO, mg/l 7 - 5
P mg/l o 0.2 g.1 -
Silica mg/l R 50 - -
56, mg/l 250 -
s mgl A 0.05 {0.001) -
CO; mgAl B - -
Gross-a Ba/l 3 0.1
Gross-p B/l E 1 -
Ra-226 Ba/l N <0.1
Sr-90 Byl T <1 A
CCE 1g/! 500 - -
MBAS/BAS ugf 500 5000 {200) -
C & G (Mineral) ug/ 40; N N -
O & G (Emulsified Edible) g/l 7000; N N
PCB ug/! 0.1 6 {0.05) -
Phenol ng 10 .
Aldrin/Dieldrin ng/t 0.02 0.2(0.01}
BHC gl 2 9(0.1)
Chlordane ng/l 0.08 21(0.02) -
t-DDT ngfl 0.1 1)
Endosulfan ugfl 10 - -
Heptachior/Epoxide ugll 0.05 0.9({0.06) -
Lindane pgdl 2 3{0.4) -
2,4-D gl 70 450 -
2,4, 5T pg/l 10 160 -
2,4, 5TP [Tll 4 850 -
Paraguat pgt v 10 1800
Notes :

* = At hardness 50 mg/l CaCO;y

# = Maximum {unbracketed) and 24-hour average {bracketed) concentrations
N = Free from visible film sheen, discolouration and deposits







EIA for Forest Management of Bengkoka and Tambalugu Forest Reserves (6,467 Hectares),

Pitas, Sabah

Annex 1.4
Water Quality Index

1.4.

Water Quality Index (WQI)

Table A 1.4.1: Water Quality Index and Classification Tool

. waQ
0,
Site | DO% | BOD | CQD ] pH NH3-NL wal CLASS STATUS
W1 7173 | 1.00 18.80 | 5.00 6.23 0.05 88.46 H C
w2 | 77.38 | 1.00 12.50 | 5.00 6.72 0.05 91.75 Il Cc
W3 | 67.78 | 1.00 | 10.00 | 9.00 6.24 0.05 88.88 Il c
w4 | 67.08 | 1.00 10.00 | 9.00 6.40 0.05 88.89 I C
W5 | 6592 | 1.00 18.80 | 53.00 6.94 0.05 83.67 I C
Legend:
Water Quality Index (WQI)
Range 90 - 100 70-90 50-70 25-50 0-25
Quality Excellent Good Medium Bad Very Bad
WaQ Status
c = Clean
SP = Slightly Polluted
P = Polluted
Verified by,
Cyril Jinusie
M.Sc (Industrial Chemistry)
Reg. No. S 0155 (Scheduled Waste Management and Water Quality)
Page A1.4-1

u Chemsain Konsultant Sdn. Bhd.
CK/EV403-4278/15







CHEMSAIN KONSULTANT SDN BHD (09041

Lots 2 & 7 Lorong Suria. Off Lorong Buah Duku 1. Taman Perindustrian Suria.
Jalan Kolombaong. 88450 Kota Kinabalu, Sabah, Malaysia.
Tel: +60-88-389671 7 381278 Fux: +60-83-381280
Email: laboratory kki chemsain.com

TEST REPORT

FNOT FOR ADVERTISEMENT PURPOSES *

Customer o Qerak Saga Sdn Bhd Lal No. o CKACL405:0032:16
~70-7 KK Times Square Type (No.y of Sample ¢ Total Suspended Particulates (1)
Of1 Jalan Coastal Date Received S 05 January 2016
SET00 Kota Kinabalu, Subah Dite of Repont ¢ 07" January 2016
Project Code o CR/EVIA3-4278415

Total Suspended Particulates, pgm’

Identification of Sample(s) i B _
flest Mothod, ASSNZS 3581.9.3: 2003

Loecation P Al
Date of Sampling 0 16712415 - 17/12¢15 3o
Time of Sampling 300 pm - 3.00 pm

F A wa! \......,Z.~..,,

SHIERLY BINTI S[ILAIMAN\;: i
3. Sc. (Hens) E
LMIC (1824003141 1)

CHEMIST

Page 1 of ]

NOTIE 1) This Test Report shall not be reproduced, except in full, without the written approval of the laboratory.
2} Theabove relates to the sample(s) tested.
D The result{s) refates to the sample(s) tested.







Malaysian Ambient Air Quality Guidelines

Recommended Guidelines for Gaseous Pollutants
(at 25 °C and 101.13 kPa)

Pollutant and Method | Averaglng Time Malaysia(::pﬁ:;idellnes {ng/m®) Taég':;f:r:c?r
QOzcene 1 hour 0.10 200 1995
AS 2524 8 hour 0.06 120
Carbon Monoxide (CQ) i heur a0 35 mg/m* 1995
AS 2629 8 hour 9 10 mg/m®
Nitrogen Dioxide (NQO2) 1 hour Q.17 320 1990
AS 2447
Sulphur Dioxide (SOg) 10 Minutes 0.19 500 1990
AS 2523 1 hour 0.13 350
24 hour 0.04 105
Patticulates 24 hour - 260 1990
AS 2724.3 annual - 90
g?‘;lt:)culate Matler as 24 hour ) 150 1995
AS 2724.6 1 year - 50
Lead 3 manth - 1.5 1991
AS 2800
PMo = Particulate Matter Less than 10 Micrometers.
Notes:
i) Other Recognised Siandards are EEC, EPA(USA), World Bank and WHO
i} The recommended Malaysian annual and daily guidelines for Total Suspended Particulates (TSP)

are 90 ug/m” and 260 ug/m® (mean of 24-hour measurement), respectively.













THE PLANNING GUIDELINES .
FOR ENVIRONMENTAL NOISE LIMITS
AND
CONTROL




Scope

1. This document presents guidance and
recommendations for

(a) specifying noise limits in the
environment for the protection of the
public from excessive noise;
procedures on environmental noise
measurements and impact assessment;
noise parameters for the assessment of
different noise sources; and

noise abatement through planning and
control.

(b)
()
(d)

For the purpose of these guidelines,
definitions used are consistent with those
given in ISO 1996/1, BS 661, and BS 3015.
A glossary of definitions is also included in
this document,

2, These guidelines present noise
acceptance criteria upon which a quantitative
assessment of noise could be made. This
eliminates subjective judgment of parties
involved, ambiguity in defining a disturbance,
and places the assessment of a noise source
on a measurement basis.

Purpose

3. The purposes of these guidelines arc:
(a) for planning purposes, typically by

project proponents, local authorities,

and consultants;

{(b) to be wused In noise impact

assessmenis, and pre- and post BlA

compliance verification;

in quantifying a noise disturbance on a

guantitative manner; and

to offer an introductory treatise in

environmental noise control.

(©)
(d)

Legislative Background

4, The Environmental Quality Act 1974
allows the Minister after consultation with the
Environmental Quality Council, to define
objectionable noise and to prescribe standards

for tolerable noise. The Act also stipulates
that “no person shall, unless licensed, emit or
cause or permit to be emitted any noise
greater in volume, intensity or gquality in
contravention of the acceptable conditions”,

The Envirommental Quality (Amendment) Act
1985 makes it mandatory for an
Environmental Impact Assessment (EIA) on
various activities scheduled by the Minister.
Approval of such ElA and the projects in
particular  wsually  include  maximum
perinissible noise limits at the affected areas
that must be complied with during the
construction phase of the project, and upon
completion of the project.

5. The Department of Environment in
these guidelines present recommendations
upon which acceptable noise limits could be
specified, In instances of new noise sources
or projects, compliance to these limits may be
made mandatory using legislative instruments
available to the Department of Environment,
and other authorities (Local Authorities, City
Halls, etc).

6. Prior to these guidelines as presented
here, acceptable limits had been set based on
“Guidelines for Sitting and Zoning of
Industries”, and “Guidelines an Application
for Permission to Install Generator Sets”,
These current guidelines supercedes noise
limits set in the above documents; and
presents a comprehensive and unambiguous
mmanner upon which noise could be measured
and assessed against the prescribed standards
for all applications.

Noise Limits
7. Noise limits may be set based on
either of the following, depending on
circumstances;

(a) an absolute limit based on the average
level of noise which should not be
exceeded in a specified time period;



(b) a relative limit based on the permitted
increase in noise level with respect to
the background level.

8. These limits may either be a single
value over the relevani time periods, or
different values for day and night. It may also
be appropriate to set an evening value where
the noise source lends itself to such control.
The setting of an absolute limit is often
desirable, but would require care in noise
moniforing and assessment to cnsure that
unrelated or extraneous noises (which will
increase the measured noise level) do not
influence the assessment.

Relative limits in general are not appropriate
where the permitted increase in noise over
background is substantial, for example 15 dB
or more. DBecause background noise varies
during the day, the background noise level
determined should be representative of a
typical quiet period during the working day.

0. Acceptance limits for noise should be
consistent with the environmental noise
climate that currently exists at a location -
such that an adverse impact on the
environment and affected property are
avoided, and at the same timc inaintain a
reasonable balance with physical
development and/or activitics.

10.  Recommended maximum permissible
sound levels as measured at the real property
houndary, and assessed under the respective
land use, are given in Annex A,

Under normal circumstances, these sound
levels shall apply to outdoor locations at the
real property boundary of the receiver
(typically residential areas, or other noise
sensitive area). This shall include assessment
of sound levels from road traffic, railways and
othet mnoise source(s). In instances of
industrial noise sources in an industrial zone,
the sound level shall be at the property
boundary of the industrial site or plant under
assessment.

11, Schedule 1 of Annex A prescribes
maximum permissible sound level (Laeq) by

receiving land use for planning purposes and
new development. These limits should be
used for new industrial, commercial or
housing arcas; and/or development affecting
such areas. Such limits are deemed to be a
requisite in protecting public health and
welfare with an adequate margin of safety.

12. For new development ({industrial,
transportation: roads, rails) in areas of
existing high environmental noise climate, the
maximum permissible sound level (Laeg) at
the receiver locations should not be higher
than noise limits prescribed in Schedule 2.
This schedule presents an absolute limit for
the noise level La.q based on the existing
ambient percentile index Lo plus an allowable
noise increment.

13.  In instances where the existing noise
climate (Laeg) is higher than the planning
values of Schedulel; or when the noise limits
(Lacq = Log + Factor) prescribed in Schedule 2
are lower than the existing noise climate, an
acceptance criteria based on maintaining a
noise level similar to the existing noise
climate (existing Lae) may be more
appropriate.  This acceptance criterion is
fabulated in Schedule 3.

14.  Recommended liniting sound levels
(Laeq) from road traffic for proposed new
roads and/or redevelopment of existing roads
are given in Schedule 4.

15.  Recommended limiting sound levels
(Lacg) from railways including transit trains
for new development or re-alignments are
given in Schedule 5. A maximum permissible
instantaneous tnaximum sound pressure levels
for the transient pass-by noise is also
stipulated. This is the single event maximum
instantaneous noise limnit permissible for the
entire measurement duration.

16, Due to the intrusive but temporal
nature of construction noise, maximum
permissible sound levels (statistical centile
Lyg, Lip, and maximum instantancous sound
pressure level) for construction, maintenance
and demolition works should be observed.
These limits are stipulated in Schedule 6.



Assessment of the Ly and Ly levels are
generally  intended for impulsive or
fluctuating noise sources (for example piling,
pncumatic tools, ctc).

Noise Measurements

17. Measurcments of noise levels are
often necessary for any of the following

purpose:
() assessing the existing noisc climate.

(b) assessing compliance to noise limils
for noise limits for noise source(s)
and/or project development.

{c) assessing environmental impact and
potential community response.

18.  Noise measurements usually include
the following:

(a) background (ambient) sound pressure
levels at a receiver location(s) and/or
at the real property boundary of a
noise source(s).  These may be
undertaken at a location(s) prior to a
project development. it could also be
undertaken in the absence of the noise
source(s) (example with a plant or
facility not operating).
(b) sound pressure levels at a receiver
location {s) and/for at the real property
boundary of a noise source with the
plant or facility operating and/or
completion and operation of a project
(highway, transit trains, industrial
plant, etc.).
{c}) sound pressure levels of each noise
source as may be required to evaluate
the contribution of each source.

19,  Noise measured indoors may also be
undertaken, but is usually not desirable for
environmental impact assessmnents of project
development or noise source(s) unless
otherwise required by prior conditions or
assessment requirements. Measurement

indoors {s governed by the severity of noise
source, the sound insulation properties of the
building, and acouslic characteristics of the
interior space,

20.  Procedures for measurement of sound
levels in the environment and noise source(s)
severity assessment as described in Annex B
should be used. Guidance on the use and
selection of an appropriatc noise measurement
parameter (indices) and sampling methods are
also given in Annex B.

21.  Because noise vary over time and
have different characteristics, several indices
are available to describe noise levels. The
equivalent continuous noise level over a time
period T (Laeqr) is the preferred peneral
purpose index for envirommental noise. For
road traffic noise Laiog, 1sn is still widely used;

and to describe background noise Lag, T i
appropriate.
22, To describe the sound insulation of a

comporent of a building envelope (e.g.
window) the acoustic rating R, (BS 3821:
Part 3: 1984) is appropriate. It is more
difficult te specify the insulation of the whole
building envelope because the value depends
on different insulation values for Lhe various
building elements such as windows, walls and
roof structure, as well as the type of noise
source and its location.

Monitoring point(s)

23.  Normally the noise assessment will be
at the nearest noise-sensitive premises and the
best position for the monitaring point(s) will
often be outside the sensitive premises at the
real property boundary. This however does
not mean that the monitoring point must
always be closc to the premises. Noise
assessment at times may refer only to noise
from the source under consideration and not
to the total measured value which may
include, for example, traffic noise.

24, In situafions when exirancous noise
makes monitoring difficult it may be easier to
moniter a suitably adjusted level at the



boundary of the site instead of outside the
premises to be protectcd. This approach
requires that the noisc level at the boundary
monitoring point is a reliable indicator of the
level at the building to be protected and this
may not be the case if the noise source is
mobile. Monitoring points should be
accessible to all parties concerned.

Noise Severity and Impact Assessment

25. Noise could be assessed against an
absolute numcrical noise limit (as proposed in
Annex A), or alternatively assessed based on
the relative increase of the noise levels with
respect to a background noise level.

26.  Assessment of noise levels against a
noise limit is fairly straight forward, as it
merely requires comparison of the measured
noise level against the permissible sound
pressure levels. Assessment of the impact of a
noise level in the environment, and the
anticipated community response to the noise
could also be made by evaluating the
magnitude by which the assessed noise level
exceeds the existing ambient sound level.

27.  The use of 1SO-R 1996 Acoustics —
“Agsessment of Noise with Respect to
Comnmunity Response” are recommended for
community annoyancc response evaluation.
Procedures as adopted fromn 1SO-R 1996 are
described in Annex C,

Noise and Planning

28, The impact of noise should be
considered in the planning of a project
development, and in general be guided by
these Guidelines.

For the purpose of the consideration of noise
in planning, the following information may
reasonably require:

i) the existing daytime and night-time
(Lacq) equivalent sound levels for a
representative sample of locations,
existing noise zones; identification of
the major sources of sound;

(ii) any projected or proposed new or
expanded sources of sound which may
affect exposure of the site during three
years [following completion of the
project and the projected future
daytime and nighi-time  (Laeg)
equivalent sound levels; projected
noise contours; and changes to
existing noise zones at the site
resuiting from these new or expanded
sources;

(iii) where applicable, plans for noise
attenuation measures on the site and/or
of the structure proposed to be built,
and the amount of sound attenuation
anticipated as a result of these
measures,

29,  The Project Proponent and any other
Person(s) who would operate or cause to
operate equipment, plant, process or activity
wilh noise generation should undertake all
reasonable measures to control the source of,
or limit exposure to, noise. Such imeasures
should be proportionate and reasonable, and
may include one or more of the following:

{2) land use compatibility: proposed
operations shall be compatible with
designaied land use,

{b) layout adequate distance between
source and noise-sensitive neighbours,
building  or area; the usage and
designation of buffer zones shall be in
accordance to  Planning Guidelines
issued by the Department of
Environnent from time to ftime;
screening by barriers, (natural, man-
made or otherwise) and other buildings;

engineering  measurcs: rcduction of
soind at point of  generalion,
containment of noise generated by
adequate design of building envelope,
and protection of adjacent noise-
sensitive buildings by sound insulation
or screening of the buildings;

c)



{(d) administrative measures: limiting the
operating time of noisc source(s);
restricting the activities and ensuring
acceptable sound emission limits of noise
source.

30.  In instances where noise would be
potential concern, the Projeet Proponent
and/or parties responsible for the noise source
or emissions should undertake sound
propagation predietions to the environnent
using acoustic modelling technigues and/or
algorithms such that the impact of noise could
be assessed. The parameters used in the
analysis shall include but are not limited to
sound power level emissions (actual or
estimated), directivity factors, ground effeets,
distance, meteorological influences, and
transmission path,

Noise Control

31.  The Project Proponent, and/or any
ather occupier of amy industrial or trade
premises, construetion sites, and/or person(s)
responsible for excessive sound generation
should use thc “best practical means” to
minimise the sound generation and reduce its
propagation to the environment,

32.  Excessive sound generation is deetned
to occur when noise levels above the noise
limiits prescribed in these Guidelines are
exceeded. “Best practical means” in the
context of these guidelines, shall include but
not limited to:-

(i) the size, design and inhercnt aperation
characteristies of the plant, equipinent,
process or activity;

(i) the  adjustment of  operational
parameters to limit the intensity of
sound emissions,

(ili) the selection and usage of low sound
power levels equipment;
(iv)the provision if necessary, and appropriate
use of sound attenuators, acoustic plenum,
and other acoustic filtering devices;

{v)the provision if necessary, and appropriate
use of acoustic enclosures and other sound
enelosing devices;

(vi)the provision if necessary, and appropriate

use of screening barriers (man-made,
natural or otherwise);

(vii) the proper conduet and
supervision of operation; and

adequate

{viii) regular and efficient plant and control
equipment.

33.  Ininstances of high noisc severity, the
Department of Environment at its discretion
may make it mandatory for the Project
Proponent and/or noise source originator or
person(s) responsible for the excessive sound
generation to institute measures for reducing
sound levels to comply with limits as
prescribed in these Guidelines.



GLOSSARY

“commercial areafzone” A designated
areafzone as approved or gazetted by the local
authority under the relevant act, regulations,
rules and by-laws made thereunder for the
purpose of business, trading, financial,
commercial and other similar aclivities.

“community” The body of people gathered
or living in the same locality.

“construction”  Any  site  preparation,
assembly, etection, substantial repair,
alteration, refurbishment, renovation ot

similar action, but excluding demolition, for
or of public or private rights of-way,
structures, utilities or similar property.

“dB (A)” The decibel unit of measurement of’
sound level corrected to the “A” weighted
scale.

“decibel (dB)” A unit of mcasurement of
sound level equal to 20 times the logarithin to
the base 10 of the ratio of the pressure of the
sound measurcd to the reference pressure of
20 micropascals.

“Jemolition” Any dismantling, intentional
destruction or temoval of structures, utilitics,
public or private right-of-way surfaces, or
similar property.

“emergency work® Any work perforined for
the purpose of preventing or alleviating the
physical trauma or property damage
threatened or caused by an emergency.

“equivalent A-weighted sound level (Licg)”
The constant sound level that, in a given
situation and time period, conveys the same
sound energy as the actual time-varying A-
weighted sound. For the purpose of these
Guidelines, the day time L., is the equivalent
A-weighted sound level for the day time
period of 7.00 am to 10.00 pm (0700 to 2200
hours) and the night time Lay is the
equivalent A-weighted sound level for the
night time period of 10.00 pm to 7.00 am
(2200 to 0700 hours).

“impulsive sourd” Sound of short duration,
usnally less than one second, with an abrupt
onset and rapid decay. Examples of sources
of impulsive sound are explosions, drop
hammer or driven impacts, and the discharge
of firearms,

“industrial area” A designated area as
approved or gazeited by the local authority for
the purpose of siting industrial, manufacturing
or processing plants, factories or facilities.

“licensing authority” The local authority or
state agencies or agents of the State that
grants licence, approval or similar permission
for a specific activity.

“local authority” The local planning
authorities, agencies, or agents of the State as
defined in the Town and Country Planning
Act, 1976 and such rules, regulations and by-
laws made thereunder. These include City
Halls, City Councils, Municipal Councils,
Town Council and District Councils.

“mixed development arca” A designated
area as approved or gazetted by the local
authority under the relevant act, regulations,
rules and by-laws made thereunder,
permitting business, commercial, trading or
similar aetivities, together with residential
uses,

“noise sensitive area or zone” Low density
residential areas, schools, hospitals, and
nursing homes, places of worship, religious
buildings and courts of law.

“pure tone” Any sound which can be
distinctly heard as a single pitch or a set of
single pitchies. A pure tone exist if the one-
third octave hand sound pressure level in the
band with the tone exceeds the arithmetic
average of the sound pressure levels of the
two contigious one-third octave bands by 5
dB for centre frequencies of 500 Hz and
above, and by & dB for centre frequencies
between 160 and 400 Iz, and by 15 dB for
centrc frequencies less than or equal to 125
Hz,



“real property boundary” An imaginary
line along the ground surface, and its veriical
extension, which separates the real property
owned by one person from that owned by
another person, but not including intra-
building real property divisions, as delineated
in the land title appearing in the Certificate of
Title.

“residential area® A designated area as
approved or gazetted by the local anthority for
the purpose of human dwellings and
residence. “low density residential areas” is
defined as areas with a population of less than
75 persons per acre; “suburban residential
{medium density) areas” is defined as areas
with a population of 75 to 200 persons per
acre; and “urban residential (high density)
areas” is defined as areas with a population
cxceeding 200 persons per acre.

“rms sound pressure” The square root of
the time averaged square of the sound
pressure, denoted as Ppys.

“sound attenuater” or “sound dissipative
device” An acoustic filtering device for the
attenuation of sound energy for airbome

sound as transmitted to the atmosphere or
surroundings of an equipment or sound
source; such as muffler as used for engines
exhausts, and silencer for air distribution
equipment or enclosures.

“sound emission” Sound as emitted or
discharged from a sound source(s).

“sound inumission” Sound as propagated
onto and received by a receiver from
source(s) external to the receiver or real
property boundary.

“sound level” The weighted sound pressure
level obtained by the use of a sound level
meter and frequency weighting network, such
as A, B, or C as specified for sound level
meters. 1f the frequency weighting employed
is not indicated, the linear non-weighting
level shall apply.

“sound pressure level” 20 times the
logarithm to the base 10 of the ratio of the
RMS sound pressure to the reference pressure
of 20 micropascals. The sound pressure level
is denoted Lp or SPL and is expressed in
decibels.



ANNEX A SCHEDULE OF PERMISSIBLE SOUND LEVELS

SCHEDULE 1

MAXIMUM PERMISSIBLE SOUND LEVEL (L) BY RECEIVING LAND USE FOR
PLANNING AND NEW DEVELOPMENT

Recelving Land Use Day Time Night Time
Category 7.00 am - 10.00 pm 10.00 pm - 7.00 am
Noise Scnsitive Areas, 50 dBA 40 dBA

Low Density Residential,
Institutional (School,
Hospital), Worship Areas,

Suburban Residential 55 dBA 45 dBA
{Medium Density) Areas,

Public Spaces, Parks,

Recreational Ateas,

Urban Residential (High 60 dBA 50 dBA
Density) Areas, Designated

Mixed Development Arcas

(Residential - Commercial).

Commercial Business Zones. 65 dBA 55 dBA

Designated Industrial Zones 70 dBA 60 dBA




SCHEDULE 2

MAXIMUM PERMISSIBLE SOUND LEVEL (L, ) OF NEW DEVELOPMENT (ROADS,
RAILS, INDUSTRIAL) IN AREAS OF EXISTING
HIGH ENYIRONMENTAL NOISE CLIMATE

Receiving Land Use Day Time Night Time
Category 7,00 am - 10.00 pm 10.00 pm - 7.00 am

Noise Sensitive Areas, Leo+ 10 dBA Leo+ 5 dBA
Low Density Residential
Suburban and Urban Logt+ 10 dBA Leg+ 5dBA
Residential Areas
Commercial, Business Log+ 10 dBA Log+ 10 dBA
Industrial Lo+ 10 dBA Lop+ 10dBA

Lo §s the measured ninety percentile sound level for the respective time period of the existing
arcas of interest in the absence of the proposed new development.

SCHEDULE 3

MAXTMUM PERMISSIBLE SOUND LEVEL (Ls.,) TO BE MAINTAINED AT THE
EXISTING NOISE CLIMATE

Existing Levels New Desirable Levels Maximum Permissible
Levels

Lieq LAeq Liacqt3 dBA




SCHEDULE 4

LIMITING SOUND LEVEL (L,.;) FROM ROAD TRAFFIC (FOR
PROPOSED NEW ROADS AND/OR REDEVELOPMENT OF EXISTING

RQADS)
Receiving Land Use Day Time Night Time
Category 7.00 am - 10.00 pm 10.00 pm - 7.00 am
Noise Sensitive Areas 55 dBA 50 dBA
Low Density Residential
Areas
Suburban Residential 60 dBA 55 dBA
(Medium Density)
Urban Residential (High 65 dBA 60 dBA
Density)
Commercial, Business 70 dBA 60 dBA
Industrial 75 dBA 65dBA
SCHEDULE 5

LIMITING SOUND LEVEL (L,.;) FOR FROM RAILWAYS INCLUDING
TRANSITS (FOR NEW DEVELOPMENT AND RE-ALIGNMENTS)

Receiving Land Use Day Time Night Time Lianx
Category 7.00 am - 10,00 pm  10.00 pm - 7.00 am (Day & Night)
Noise Sensitive Arcas, 60 dBA 50 dBA 75 dBA
Low Density Residential
Areas
Suburban and Urban 65 dBA 60 dBA 80 dBA

Residential Areas
Commcreial, Business 70 dBA 65 dBA 80 dBA

Industrial ' 75 dBA 65 dBA NA




SCHEDULE 6

MAXIMUM PERMISSIBLE SOUND LEVELS (PERCENTILE LyAND Lyax) OF
CONSTRUCTION, MAINTENANCE AND DEMOLITION WORK BY RECEIVING

LAND USE
Receiving Noise Day Time Evening Night Time
Land Use Parameter 700am-7.00pm 7.00 pm-10.00 pm 10.00 pm - 7.00 am
Category
Residential Lgg 60 6BA 55 dBA * (Note 1)
(Note 2 **)
Lo 75 dBA 70 dBA *
Linax 90 dBA 85 dBA *
Commercial Lo 65 dBA 60 dBA NA
(Note 2 *¥%)
Lio 75dBA 70 dBA NA
Industrial Lo 70 dBA NA NA
Lo 20 dBA NA NA
NOTES
*1, At these {imes the maximum permissible levels as stipulated in the Schedule 1 for the

LLy S

respective residential density type shall apply, This may mean that no noisy construction
work can take place during these hours,

A reduction of these levels in the vicinity of certain institutions such as schools, hospitals
mosque and noise sensitive premises (apartments, residential dwellings, hotel) may be
exercised by the lecal authority or Department of Environment.

Where the affected premises are noise sensitive, the limits of the Schedule 1 shall apply.

In the event that the exisling ambient sound level {Lg) without construction, maintenance
and demolition works is higher than the Lgy limit of the above Schedule, the higher
measured ambient Lgp sound level shall prevail. In this case, the maximum permissible Lo
sound level shall not exceed the Ambient Loy Ievel -+ 10 dBA, or the above Schedule Lo
whichever is the higher.

NA = Not Applicable,







Environmental Quality (Sewage) Regulations 2009

SECOND SCHEDULE

[Regulation 7]

ACCEPTABLE CONDITIONS OF SEWAGE DISCHARGE OF STANDARDS A AND B

* New Sewage Treatment System

Parameter Unit Standard
A B

i. Temperalure °C 40 40
ii. pH Value - 6.0-9.0 5.5-9.0
iii. BODs at 20°C mg/L 20 50
iv. CCoD mg/L 120 200
V. Suspended Solids mg/L 50 100
vi. Qil and Grease mg/l 5.0 10.0
vil. | Ammoniacal Nitrogen (Enclosed mg/L 5.0 5.0

waler body)
viil, | Ammoniacal Nitrogen (River) mg/L 10.0 20.0
iX. Nitrate-Nitrogen (River) mg/L 10.0 i0.0
X, Nitrate-Nitrogen (Enclosed water mg/L 5.0 10.0

body)
Xi. Phospharus (Enclosed water body) mg/L 5.0 10.0

Standard A is applicable to discharges into any inland waters within catchment areas listed in the
Third Schedule while Standard B is applicable to any other inland waters or Malaysian waters.
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Ibu Pejabat Perhutanan

JABATAN PERHUTANAN SABAH (Forestry Headquarters)

( SABAH FORESTRY DEPARTMENT ) B B e eaan
; g 90009, Sandakan

. e Sabah, Malaysla
Laman Web (Website): wv.vw.fores [s:abah.gav.ms _ Tl +6088-242500

Fax:+60089-671303/672579

Sila eatay rujdkun kawi apubila menjawat surat ind, |(Please yuore fs reference in iy reply fo this tetier).
! ¢ .

Ruj. Taan:
(Your Ref.)
Ruj. Kami:
(Owr Ref)  ypErTN/PP 700-2/1/63/TLD.2(8)
25¢7-2016
Gerak Saga Sdn Bhd
L-70-7 KK Times Sqaxe
Off Coastal Highway.
85100 KOTA KINABALU Fax: 088 ~ 486241
Sit,

GERAK SAGA SDN BHD: SFMLA12015 DRAFT OF FOREST
MANAGEMENT PLAN

1. Badly written FMP is difficult snd slow to go through. -
2. Agoodreport AI & breeze tq read and understand.
3. Youx latest dxaftis an excellent piece of work and well done.

4 'Iherefore, the second BMP dtaﬂ: is hereby approved

5. I’_lease forward (12) copies f'or our endorsement and cixculation.

6. The following are a]so to bd added at the appropriate pages:

(I) Forest Zoni
the size (approx.) of each type of land use.

hroent — xha, TTP-Y ha, riparian ~ z ha. etc. (figure 4.1)

(2) Table 5.3 ¢ Operationy
nn:l' te (gross) volume of fhe salvage logging for each

. esting of the Acacias at site,
= * This cdn be split into pulpwood/mechamncal wood/loge.

s+ 1667 s/hais highey than P- radiata at 1000 s/ha initially, reduced to
. 250 8/ ha at final falling with 2 thinnings,

2/

KAMI MENYASARKAI\ MENJADI YANG TERBAIK
WE AIM TQ) BE THE BEST

PK. 0150 (LY~ 201F : I
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MUKA2 | ,
JPHTN/PP700-2/1/63/JLD:2(8) BERTARIKE 25.7.2016

o Thisis youf call butis this not excessive? Does Eucalypts requite
that close ajspacing indtially?

(4) Manpower

o Dlease give priority t0 $abahans.

and ' _
(5) Sabah Saciety) Report On The Sabah Megapod At Bengkoka

. » 'Thereis orlly one specﬁes in Borneo and also found in Tarabalugu.

. » Dlease see the attached.
o This showldibe highlighted somewhere as it is xare.
o Iis habitats are to be Jeft for conservation.

7,  Fleasealso u.expediﬁL the JV agreement with XBJ and the EIA approval.
Thaok you. .
"WE ATM TO BE THE BEST"

p———

( DATUK SAMMANNAN )
DIRECTOR OFFOREGTRY

sk, K(FRM) z

ok,  KEEM) | :
. » Anythihg else [0 add? Adyice them quickly. Thank you.

ok. ' Pegawai MCEE Wilayah Kiidat
 Fak: 088 - 663523

sk : PegawaiPerhutanan Daerah Pitas
: Fax: 088 - 621812:

DSM/F,

i
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Annex 4

TOR and TOR Approval



]“'n JABATAN PERLINDUNGAN ALAM SEKITAR

(ENVIRONMENT PROTECTION DEPARTMENT)

Tingkat 1 - 3, Wisma Budaya -
Jalan Tunku Abdul Rahman '

Beg Berkunei 2078

88999 Kota Kinahalu, Sabah, Malaysia

No.Tel. ¢ 088-251290/251298/267572/268572 .

No. Faks 1 088-238120/238390) Fetel : jpas@sabah.goviny
hitp:/Avwwsabah.govany/jpas

{Sita cotatkan Rujukan fail Jabatan ini apabita menjavabj

————"——Rujukan- -~ ;JPASIPP/15/600-1/01/3/60(6} - o S
Tarikh 110 Mac 2016 )

Pengarah Urusan

Gerak Saga Sdn Bhd

L-70-7 KK Times Squaie

Off Jalan Coastal

88100 KOTA KINABALU Faks: 088-486241
(u.p.. Encik Christopher Garside)

Tuan,

KELULUSAN BIDANG RUJUKAN (TOR) BAGI “FOREST MANAGEMENT OF BENGKOKA AND
TAMBALUGU FOREST RESERVES, PITAS, SABAH”

Dengan hormatnya, saya diarah merujuk surat Chemsain Konsultant Sdn. Bhd. bil.:CK/EY403-
4278/0084/16 bertarikh 05 Februari 2016 mengenai TOR kajian EIA bagi projek tersebut di atas.

2. Bidang Rujukan (TOR) tersebut telahpun diteliti dan diluluskan tertakluk kepada syarat-syarat
berikut:

2.1 Garispanduan ‘Handbook on Environmental impact Assessment (EIA} in Sabah {Second
Edition), 2005’ yang dikeiuarkan oleh Jabatan ini hendaklah dipatuhi;

2.2 ‘Garispanduan Penyediaan Dan Pengemukaan Laporan EIA' yang dikeluarkan kepada semua
perunding alam sekitar melalui surat rujukan: JKAS/PP/100/600-4/13/1(28) bertarikh 25
Januari 2010 hendaklah dipatuhi;

2.3 Senarai pakar yang terlibat dengan kajian EIA ini hendakiah bersesuaian dengan aktiviti
projek, memegang siil amatan yang sah dan kepakaran yang terlibat hendaklah sama
sebagaimana dinyatakan dalam sijil amalan tersebut. No. pendaftaran serta tarikh tamat sijil
firma dan pakar hendaklah juga dinyatakan;,

2.4 Pakar Biolegi yang berdaftar dengan jabatan ini hendaklah dilibatkan dalam kajian EIA ini;
2.5 Tajuk Laporan EIAS projek hendaklah memasukkan keluasan tapak projek dalam unit hektar;

2.6 Setiap penjuru sempadan kompartmen hendaklah diberikan bacaan koordinat fatifud dan
longitud dan dipetakan dengan jelas dalam Laporan E|A;

2.7 ‘Zone of impact (ZO!) hendaklah dikenalpasti dan dikaji serta dibincang dengan terperinci
dalam Lapcran ElA. ZO! hendaklah disediakan dalam bentuk ‘Table' yang mengandungi
maklumat seperti berikut: i. Senarai ZOlI, ii. Lokasl, iii. Jarak, iv. Impak yang dijangka dan
kesemua senarai ZOI ini dipetakan dengan jelas dalam 'Existing Land Use Map’. Langkah-
langkah kawalan dan pemantauan herkesan hendaklah dicadangkan,

2.8 Langkah-langkah kawalan, perlindungan dan pemantauan yang dicadangkan dalam Laporan
ElA hendaklah diselaraskan dengan "Reduce Impact Logging (RIL) Method" yang akan
dilaksanakan;

2.9 Semua cadangan lokasi rumah pekerja, pejabat, bengkel dan semua kemudahan lain yang
berkaitan dalam kawasan projek handaklaih dikenalpasti lebih awal dan dibincang dengan
terperinci dalam Laporan EIA. Langkah kewalan dan pemanlauan berliesan hendakish
dicadangkan dalam Laporan EIA;

PEMULIHNARAAN ALAM SEKI'TAR KE ARALL
HDUP YANG SEIMNMBANG

PR 029711



Rujukan : JPAS/PP/15/600-1/01/3/60(6)

Tarikh
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2.1

2.12

2.13
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2.18

2.16

2.17

2.18

3

: 10 Mac 2016

Kesan projek terhadap tanah bersempadan, kawasan perkampungan yang terdekat seperti
Kg. Serupil, Kg. Gumpa, Kg. Bongkol, kawasan sensitif serta kawasan berisiko tinggi seperti
kawasan tadahan dan sumber air paip graviti, sungai-sungai dalam kawasan tapak projek,
cerun curam, Empangan SAFODA, Hutan Simpan Bengkoka, Hutan Simpan Tambalugu dan
Hutan Simpan Bakau Semenanjung Bengkoka dan lain-lain berkaitan, fangkah-langkah
perlindungan dan pemantauan termasuklah keperluan penyediaan "buffer zone” hendakiah
dikaji dan dibincangkan dalam Laporan EIA:

Risiko "fire hazard", langkah kawalan dan pemantauan hendaklah dibincang dalam Laporan
EIA;

Sisa yang terhasi| dikenalpasti dan lokasi serta kaedah pengurusan sisa seperti sisa pepejal,
sisa biomas, sisa kumbahan dan sisa minyak daripada projek ini hendaklah dibincangkan
dalam Laporan EIA,;

Kajian “socfal-survey” yang terperinci hendaklah dijalankan merangkumi temubual dengan
wakil para penduduk di sekeliling tapak projek dan mengambil sampel responden pada piawai
sekurang-kurangnya 10% atau lebih. Kajian ini hendaklah mengambilkira kesan projek
terhadap penduduk kampung yang tinggal di datam dan sekitar kawasan projek terutama hilir
sungai, sumber air dan takat pengambilan air {water intake). Lokasi punca air graviti / bekalan
air bersih penduduk kampung hendaklah juga dikenalpasti dan dipetakan. Langkah kawalan
dan program pemantauan hendaklah dibincangkan dengan terperingi dalam Laporan EIA;

Status terkini simpanan sungai yang terdapat dalam kawasan projek hendaklah dibincangkan
datam Laporan EIA. Kajian terperinci mengenai perlindungan sungai dan jarak simpanan
sungai yang terletak dalam kawasan projek hendaklah dibuat. Cadangan penyediaan jarak
simpanan sungai hendaklah praktikal;

Pelaksanaan konsep "Forest Restoration and Enrichment Planting®, "sequence of work" dan
maklumat pelan “sequence of work” aktiviti pemhalakan dan perladangan hutan, langkah-
langkah kawalan dan pemantauan berdasarkan "sequence of work® tersebut hendaklah
dibincang dalam Laporan EIA;

Semua pefan susunatur {(layout plan) bagi cadangan langkah kawalan dan program
pemantauan hendaklah dibuat berdasarkan keadaan dan sempadan sebenar kawasan projek
di lapangan yang telah diukur dan ditanda. Bacaan koordinat latitud dan longitud setiap
penjuru sempadan projek yang telah diukur ini hendaklah diberikan;

Nama_dan_tandatangan perunding/pakar yang menyediakan dan menganalisa 'baseline
data'(e.g. water, noise, hidrology, ecclogical survey, floraffauna survey, socio-economy survey,
BOD loading cafculation, slope risk assessment) hendaklah diberikan dan direkcdkan dalam
lampiran-tampiran pada Laporan EIA; dan

Menyertakan satu Laporan EIA dalam bentuk digital semasa menyerahkan Laporan EIA ke
jabatan ini.

Pihak perunding juga hendaklah bertanggungjawab untuk meneliti dan menilai mana-mana isu

alam sekitar yang berkaitan yang didapati semasa kajian di lapangan.

4.

Surat akuan daripada pemaju atau Kkontraktor yang melaksanakan kerja-kerja di

lapangan yang menyatakan telah diberi penerangan cleh perunding alam sekitar mengenai isi
kandungan Laporan EIA tersebut dan memahaminya hendaklah dilampirkan dalam Laporan EIA.
Surat akuan ini hendaklah ditandatangani oleh pegawai yang berjawatan Pengarah syarikat,
Pemilik syarikat atau Setiausaha syarikat bertauliah dan merupakan pekerja tetap syarikat
berkenaan dan mengandungi nama penandatangan, jawatan, tarikh dan cop syarikat,

5.

Tempeh kelulusan TOR kajian EIA ini adalah enam {6} bulan dari tarikh surat ini dan Laporan

ElA berkenaan hendaklah dikemukakan ke Jabatan ini dalam tempoh tersebut.



Rujukan : JPAS/PP/15/600-1/01/3/60(6)
Tarikh :10 Mac 2016

6. Adalah dimaklumkan bahawa tuan dilarang uniuk menjalankan sebarang aktiviti
pembalakan dan perladangan hutan serta aktiviti yang berkaitan sebelum Laporan EIA bagi
projek ini diluluskan. Kegagalan tuan mematuhi larangan ini akan menyebabkan tindakan undang-
undang di bawah Seksyen 12A(2)(a), Enakmen Perlindungan Alam Sekitar 2002 boleh diambil dan
jika disabitkan, boleh didenda tidak melebihi satu ratus ribu ringagit (RM100,000) atau
dipenjarakan bagi tempoh tidak melebihi lima {5) tahun atau kedua-duanya sekali.

7. Sila lengkapkan 'Senarai Semak Pengemukaan Laporan EIA' seperti di ‘Lampiran A’ dan
dikemukakan bersama semasa pengemukaan Laporan ElA @f jabatan ini.

Sekian, terima kasih.

"BERKHIDMAT UNTUK NEGARA DENGAN BERSIH, CEKAP DAN AMANAH"
“DO MORE, DO IT BETTER”

Saya yang menurut perintah,
/

L

{(DAISY ALOYSIU
b.p. Pengarah

s.k: Setiausaha Tetap
Kementerian Pelancongan, Kebudayaan Dan Alam Sekitar
Tingkat 5-7, Blok A, Wisma Tun Fuad Stephens
KOTA KINABALU Faks: 088-236005

Pengarah

Jahatan Perhutanan Sabah

Beg Berkunci No. 68

90009 SANDAKAN AN Faks: 089-671303

Pengarah Urusan
Chemsain Konsultant Sdn Bhd
88450 KOTA KINABALU Faks: 088-381280

DAARMT/raa



LAMPIRAN A
Senarai Semak Pengemukaan Laporan EIA

Pengarah
Jabatan Perlindungan Alam Sekitar

KELULUSAN BIDANG RUJUKAN (TOR) BAGI “Rujuk syarat 2.5...”
Adalah disahkan bahawa gyarat-syarat kelulusan Bidang Rujukan ({TOR) yang dikeluarkan cleh

Jabatan Perlindungan Alam Sekitar rujukan : JPAS/PP/15/600-1/01/3/60(6) berfarikh 10 Mac 2018
seperti herikut telahpun dipatuhi:

No syarat | Syarat-syarat | Babfperenggan | Tandakan
(Merujuk kepada | (Perincian syarat seperti dalam para 2 dan 3) ia dinyatakan )]
, nombor syarat yang dalam Laporan
dinyatakan dalam EIA
Cpara2dan3) B SO o
23 Senarai pakar yang terlibat dengan kajian ‘ { )
EfA ini hendaklah bersesuaian dengan aktiviti ‘
projek, memegang sijil amalan yang sah dan i
kepakaran yang terlivat hendaklah sama
sebagaimana dinyatakan dalam sijil amalan
tersebut. No. pendaftaran serta tarikh tamat
sijil firma _dan _pakar hendaklah juga
i dinyatakan,
i 2.4 Pakar Biclogi yang berdaftar dengan jabatan { )
‘ ini hendaklah dilitatkan dalam kajian EIA ini.
L. . — - U e e ————— —
Tandatangan
Nama : Cop Syarikat
Tarikh

“*Penerimaan Laporan EIA tidak akan diproses sekiranya syarat-syarat di atas tidak dipatuhi.
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Terms of Reference

1 Introduction

1.1 Project Title

These Terms of Reference are prepared for the submission of an Environmental Impact
Assessment (EIA) for a Project titled "Forest Management of Bengkoka and Tambalugu
Forest Reserves, Pitas, Sabah" The title will be fine-tuned once the overall area is
confirmed. For brevity, this will be referred to as the “Project” in this document. The Bengkoka
and Tambalugu Forest Reserves will be referred to as the “project site” in this document.

1.2 Land Owner

Sabah State Government, under the jurisdiction of:

Sabah Forestry Department
ibu Pejabat Perhutanan Sabah,

KM 11, Jalan Utara,
Beg Berkunci 68,

1.3

90009 Sandakan, Sabah.
Telephone No. 1 089 — 242 500
Fax No. ;089 -671 303

License Holder/ Project Proponent
Gerak Saga Sdn Bhd
L-70-7 KK Times Square,

Off Jalan Coastal,

88100, Kota Kinabalu, Sabah,

Telephone No.
Fax No.
Contact Person

Designation

: 088 — 486 240
: 088 — 486 241
: Mr. Christopher Garside

: Project Manager

1.4  Environmental Consultant
Chemsain Konsuitant Sdn Bhd
Lots 2 & 7, Lorong Suria, Off Lorong Buah Duku 1
Taman Perindustrian Suria, Jalan Kolombong
88450, Kota Kinabalu, Sabah

Telephone No.
Fax No.

E-mail Address
EPD Reg. Number
Reg. Expiry Date
Contact Person(s)

Designation(s)

088 — 381 277 /381 278

: 088 — 381 280

: consult. kk@chemsain.com

: FOO1

. 30.09.20016

: Mdm. Rebecca Poong / Mr. Richard Rhodes

: Director / Environmental Executive

U Chemsain Konsuitant 5dn Bhd
CK/EV403-4278/15
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Terms of Reference

The team of individual consultants involved with the preparation of the EIA report and their
fields of expertise together with their registration details are listed below. Consultant

Registration Certificates are attached in Appendix 1.

1.5

No. Personnel Qualifications Registerad Areas
1. Rebecca T. F. Poong B. Sc. Environmental Land Use
Rag. No: S 0008 Science
Expiry Date: 30.09.16
2. Eivind Oluf Kofod M.Sc. (Forest and Natural Forestry
Reg. No: $0187 Resources Management)
Expiry Date: 07.02.17
3. Cyril Jinusie M. Sc. {Industrial Scheduled Waste
Reg. No: S 0155 Chemistry) Management, Air & Water
Expiry Date:18.11.16 Quality
4, Lee Kuok Chiang 8. Eng. (Hons) Civil Hydrology
Reg. No: S 0138 (Environmental)
Expiry Date: 20.05.17
5. Joyce Chin Fui Fun B. Eng. (Hons) Chemical Waste Management &
Reg. No: S 0186 Chemical Processes
Expiry Date: 07.02.17
List of team members for the EIA study (not registered with EPD):
No. Personnel Qualifications Report Contribution
1. Richard Rhodes B.Sc. {Hons) Geological Assistant to Land Use,
Sciences Slope and Soil

Project Aim/ Statement of Need

The Bengkoka Forest Reserve and Tambalugu Forest Reserve are Class || Forest Reserves
covering an area of approximately 6,270 Hectares and 197 Hectares, respectively, within
Pitas District, Sabah. Refer to Figure 1.0 for the location.

The forest reserves are deteriorating due to previous overexploitation, lack of management,
forest fire, droughts and disease. The natural vegetation has given way to invasive Acacia
mangium and Acacia sp. which is dominating large areas. In some areas the Acacia has been
attacked by fungus (Ceratocystis sp.) and has also been subjected to wildfires several times.
The area is therefore at risk from invasion of Imperata grass. If this happens, biodiversity will
be almost none and further attempts to include the area in biological, social or economic
productivity will be prohibitively expensive.,

The forest reserves are predominantly surrounded by forestry operations, mostly Acacia
plantations. There are also some areas of small scale oil palm plantations to the south of the
Bengkoka Forest Reserve. Acacia is known to be an aggressive invasive species on
degraded land but does not readily establish itself in the shade of well-established forest
stands. Acacia has this trait in common with Imperata as both species require direct sunlight
for establishment.

O

Chemsain Konsuitant Sdn Bhd
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Forest Management of Bengkoka and Tambalugu Ferest Reserves, Pitas, Sabah Terms of Reference

1.6

Both forest reserves were previously classified as Class | Protected Forest Reserve, however
as they have not be able to be rehabhilitated, they have been reclassified as Class
Commercial Forest (Appendix 2).

The Project Proponent, who will manage the Bengkoka and Tambalugu Forest Reserves,
sees three options:

1. Do nothing: If the current fire cycle is allowed to centinue without intervention the
diseased Acacia would almost certainly be consumed over time, resulting in highly
degraded Imperata grassland of little or no ecological value.

2. Restore the natural forest over the entire area: Due to the pioneering nature of Acacia
and the presence of surrounding Acacia plantations, it is believed this option would
he prohibitively expensive and not viable.

3. Create an_actively managed, productive forest: The current Acacia stands are
relatively low yielding and vyields will continue to decline as the Ceratocystis gets
worse. With careful planning to identify and protect areas where ecological functions
could be restored, the halance of the area could be converted to manage Eucalyptus
plantations. An active presence would help protect the area from further degradation
through burning and will create an economic justification for control of Acacia
regeneration in riparian zones.

The plan is thus to convert the majority of the forest reserve area to productive stands of
Eucalyplus spp., while simultaneously re-establishing riparian reserves and conservation
areas. The project concept is further described in Section 2.1.

Site Visit
Date: 16" to 17th December 2015
Participants;

e Project Proponent’s representative: Mr. Clive Scheepers (Operations Manager), Mr.
Parasul {Community Officer).

» E!A consultant team: Mr, Richard Rhodes, Mr. Vivian Lojuki, Mr. Brian Hannis.
Main points of the site visit:

» Observation of the existing conditions, general site conditions, hydrological features,
ecological envirenment and surrounding land use.

» Discussion with the Project Proponent on overall development concept,

Chemsain Konsultant Sdn Bhd Page -8
CK/EVAN3-4278/15



Forest Management of Bengkoka and Tambalugu Forest Reserves, Pitas, Sabah Terms of Reference

2.1

2.1.1

2.1.2

Background Information

Project Description
Project Location

The project site covers an area of approximately 6,467 Ha, comprising the 6,270 Ha
Bengkoka Forest Reserve and the 197 Ha Tambalugu Forest Reserve. The exact project site
area will be finalised in the EIA report, and the EIA title will be modified accordingly. The
Project Proponent holds license for management operations in both forest reserves {Refer to
Section 2.4).

The projsct site is located approximately 25 km north of Pitas Town along Jalan Mongkubou
Laut, near Kg. Bongkol (Figure 1.0).

Project Concept

As described in Section 1.5 the best management option for the project site is to create an
actively managed productive forest,

The Project Proponent proposes to plant Eucalyptus over the majority of the project site area.
The remaining area will be set aside for conservation/ water catchment, water reservoirs and
riparian reserves. The proposed development plan for the Bengkoka Forest Reserve is
illustrated in Figure 2.0, where the Eucalyptus plantation is shown as “Managed ITP". The
proposed development plan for the Tambalugu Forest Reserve is currently being produced by
the project proponent. The plantation is expected to be managed on a 10-year rotation basis
with the objective of producing small timber and chip-wood from the Eucalyptus.

Due to the deteriorating state of the project site, as described in Section 1.5, it is expected
that there are no existing areas of significant ecological value and no riparian reserves have
been established. Almost the entire project site area is covered with invasive Acacia and has
been degraded through overexploitation, lack of management, forest fire, droughts and
disease. The Project Proponent therefore intends to create and rehabilitate conservation/
water catchment areas and riparian reserves. Under normal circumstances existing
vegetation in riparian zones for example would have to be retained, however due their
deteriorated state on the project site the Project Proponent intends to enhance these areas by
introducing indigenous species in order to restore ecological function. Further details will be
provided in the EIA,

The Project Proponent also intends to create water reservoirs, both for water supply to Project
operations, and for their ecological value.

The enhancement of riparian zones and conservation areas will be done in phases. Due to
the size of the project site, the site will be divided into coupes, or blocks, with each block
being developed in turn, including Eucalyptus planting and the enhancement of riparian
reserves and conservation areas.

The Project will also include the establishment of infrastructure including a road network,
temporary and central landings, camps and workshops, and facilities for the production of
planting material, whether based on seeds or vegetative propagation, including a nursery.

0
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Forest Management of Bengkoka and Tambalugu Forest Reserves, Pifas, Sabah Terms of Reference

The Project will not require significant earthwork as there will be no terracing. Earthwork may
be required for the development of facilities and infrastructure, this will be minor and will be

less than 40,000 m3.
Slope limits and plantable areas will be investigated with reference to requirements from the

relevant agencies.

Land Use Type

[ 1 Roadway
2 Managed ITP
mall 3 Conservation / Catchment
o] 4 Water Reservoir
Ll 5 Riparian Buffer 2one
ﬂ o Bengkoka Forest Reserve
"\
~ e __’" l\
T |
& /J
‘\\.....n--ﬂ\

Figure 2.0: Proposed Development Plan (Bengkoka Forest Reserve)

2,2 Legal Requirement

The Project will involve forestry development and operations over an area of more than 500
hectares. The Project is therefore classified as a prescribed activity under the Second
Schedule of the Environmental Protection (Prescribed Activities) (Environmental Impact

Assessment) Order, 2005:
SECOND SCHEDULE
2. FORESTRY

() Felling or extraction of timber covering an area of 500 hectares or more; or

(il Development of forest plantation or reforestation covering an area of 500

heclares or more.

The above Order requires an EIA report to be submitted to the Environment Protection
Department (EPD) for approval prior o project implementation.

Page -10
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2.3

2.4

2.5

2.6

The purpose of these Terms of Reference is to describe the requirements for the EIA study
and for the preparation of an EIA report in accordance to the guidelines prescribed by EPD.

Project Status
Project Site
Development activities for this Project have not commenced on the project site.

As described in Section 1.5, the project site is in a deteriorating state due to previous
overexploitation, tack of management, forest fire, droughts and disease. The natural
vegetation has given way to invasive Acacia mangium and Acacia sp., which is in poor state
and dominating large areas of the project site. In some areas the Acacia mangium and Acacia
sp. have been attacked by fungus (Ceratocystis sp.) and have also been subjected to
numerous wildfires throughout the years, and there are large areas dominated by dead or
dying trees (Plate 8-1 to Plate 8-2). In other areas, particularly in the east of the Bengkoka
Forest Reserve Imperata sp. Grass (lalang) dominates.

Forest Management Plan (FMP)

A Forest Management Plan (FMP) has been produced for this Project, this has been
submitted to Sabah Forestry Department and is pending approved. The FMP will he
incorporated into the EIA report.

Development/ Layout Plan

The proposed development plan for the Bengkoka Forest Reserve is illustrated in Figure 2.0,
The proposed development plan for the Tambalugu Forest Reserve and the final
development/ blocking plan is currently being finalised by the Project Proponent and will be
provided in the EIA report.

Land Tenure, Legal Status and Zoning

The project site, comprising the Bengkoka and Tambalugu Forest Reserves, is zoned as a
Class Il Commercial Forest. As detailed in Section 1.5.

The land is owned by Sabah State Government under the jurisdiction of the Sabah Forestry
Department. The Project Proponent, Gerak Saga Sdn Bhd, is the license holder for the
Bengkoka and Tambalugu Forest Reserves. A copy of the Sustainable Forest Management
License Agreement (SFMLA) between the Sabah State Government and the Project
Proponent is attached in Appendix 2.

Project Implementation Schedule

The time frame for the establishment of the Eucalyptus plantation over the project site is 6
years, commencing in the 2™ quarter of 2016. As desciibed in Section 2.1 the plantation is
expected to be managed at a 10-year rotation basis.

Project Activities

The project site will be divided into blocks, or coupes, and the Project will be implemented on
a coupe-by-coupe basis. The development/ blocking plan will be provided in the EIA report.
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The main activities for the implementation of the Project are as follows:
1. Determination of Suitable Planting Areas;
2. Site Preparation;
3. Production of planting material;
4, Establishment of Conservation Areas;
5. Site Clearing;
6. Salvage Logging;
7. Planting;
8. Maintenance and Harvesting; and
9. Replanting or abandonment.

2.6.1 Determination of Suitable Planting Areas

Prior to any activities commencing on the project site the following areas need to be
determined and mapped out:

e Suitable planting area for Eucalyptus;

+ Riparian reserves;

« Conservation areas, including water catchments;
» Water reservoir areas, if required,

» Base camp including nursery; and

¢ Road network.

The Project Proponent will use LIDAR technology to accurately map the topographical and
hydrological features in order to produce all the necessary plans and maps. Based on this
information a general development/ blocking plan and layout plan will be produced for the
entire project site; however this will be subjected to change depending on conditions on the
ground when the Project Proponent enters the site. Detailed plans will be produced for each
coupe/ block on a coupe-by-coupe basis, prior to the commencement of activities in each
coupe/ block.

2.6.2 Site Preparation

Site preparation will include the establishment or all the necessary site facilities and
infrastructure including the following:

» Base Camp: A base camp will be established on the project site, from which all
project operations will be coordinated. The base camp will include: site office; workers
quarters; workshop; storage areas etc.
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2.6.3

2.6.4

2.6.5

s Facilities for the production of planting material; These requirements will be
detailed in the EIA report; however it is likely a nursery will be required.

* Road network: A road network will be established across the project site branching
off from the existing main JKR roads. There are some existing roads within the
project site which have been used for previous forestry operations, these will be
improved and new roads will be developed.

+ Utilities: A water and electricity supply will be required for the project base camp.
Depending on the location of the base camp, electricity will either be from
government mains supply or generator sets. The Project Proponent may create a
reservoir to supply water to the plantation.

Other facilities will also be required throughout the project site, including, but not limited to;
temporary and permanent field camps; and temporary and central landing areas. The
locations of these can only be determined once Project operations commence, on a coupe-
by-coupe basis. Suitable locations will be determined based on ground conditions and
logistical convenience,

Production of Planting Material

Following the establishment of the site facilities, the production of suitable planting material
will commence. Planting material will either be based on seeds or vegetative propagation.

Establishment of Conservation Areas

Prior to the commencement of site clearing, the proposed conservation areas will be
confirmed on the ground and properly demarcated. This demarcation will be done on a
coupe-by-coupe basis according to the plantation schedule.

As described in Section 2.1, due to the deteriorated state of the project site, the Project
Proponent will create and rehabilitate conservation areas, including water catchment areas
and riparian reserves. The Project Proponent intends to enhance these areas by introducing
indigenous species in order to restore their ecological function. As described in Section 21,
this will be done on in phases, based on the proposed coupe-by-coupe implementation
schedule.

Riparian reserves will be provided on all rivers and streams within the project site according to
the requirements of the Sabah Forestry Department. Conservation areas will be provided
where necessary, primarily for areas identified for water catchment either for the Project's
own use or for surrounding settlements. These areas will be detailed in the EIA report.

Site Clearing

As described in Section 1.5, the project site is deteriorated and the majority of the project site
is now covered with invasive Acacia mangium and Acacia sp. In order to eradicate the Acacia
and the associated disease, site clearing is required.

In order to minimise the impact of clearing such a large area, as previously described the
Project will be implemented on a coupe-by-coupe basis. In addition debris from clearing will
be left in situ for natural decomposition, either in windrows or spread and crushed over the
plantation area.

4
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Some clearing will also be required in riparian zones and potentially in conservation areas, as
the diseased Acacia has also invaded these areas. It is necessary to selectively clear certain
species from these areas so that their rehabilitation, as described in Section 2.6.4, is
successful and the ecology can thrive.

2.6.6 Salvage Logging
During site clearing any standing trees of commercial value will be felled. It is anticipated
however that this will be minimal. The majority of the existing tree stands are not thought to
have much commercial value, due to small size and disease. Nevertheless there is the
potential for some salvage logging operations.

2.6.7 Planting
Following site clearing operations in each coupe the field will be prepared for planting.
Planting material will be brought to the field from the onsite facilities. Further details on the
planting methods will be provided in the EIA report. Slope limits and plantable areas will be
investigated with reference to requirements from the relevant agencies.

2.6.8 Maintenance and Harvesting
Maintenance of the planted Eucalyptus will involve silvicultural practices such as weeding,
thinning, pruning and the potential use of agrochemicals to fight weeds and pests. The
maintenance schedule will be discussed further in the EIA report, including agrochemical
application.
Harvesting of the Eucalyptus will commence once the trees have reached maturity. It is
anticipated that at first harvesting wili be a labour intensive operation, however activities will
increasingly become mechanised, reducing the manual labour requirement.

2.6.9 Replanting or Abandonment
Replanting
Harvested areas will immediately be re-planted with the same species. The residue from
harvesting is significantly less than for the clearing of natural vegetation, therefore minimal
land clearing is required during this phase.
Abandonment
Abandonment can occur at any stage of the Project. [t may take place if it is deemed that the
Project is no longer economically, environmentally of socially sustainable. The environmental
impact from project abandonment will depend on what stage the Project is abandoned. If the
Project is abandoned following site clearing, for example, then areas of the project site may
be left in an exposed and degraded state, which may result in soil erosion, a reduction in soil
quality and water pollution through sedimentation. This may also lead to further Acacia
invasion and the potential for forest fires. If the Project is abandoned in other stages, planting/
operation, the site will also decline further into a degraded state.
When the Project is abandoned, a restoration programme shall be executed to ensure that
the site is left in a stable condition where environmental impact is minimal, and ensure the
suitability of the project site for future use,

Chernsain Konsultant Sdn Bhd Page -14

0

CK/EV403-4278/15



Forest Management of Bengkoka and Tambalugu Forest Reserves, Pitas, Sabah Terms of Reference

2.7 Labour Force

The required labour force is not known at this stage. The estimated labour force will be
provided in the EIA report.

2,8 Use of Energy

During project development and operation electricity will either be provided by generator or
from mains supply. Diesel fuel will be required for the machinery and equipment employed
during the Project.

2.9 Waste

The following types of waste will be generated during project development:

* Biomass: Biomass generated from site clearing will need to be managed properly to
prevent any impact on the environment. The biomass will be left in-situ for natural
decomposition, either in windrows or chipped and spread and crushed over the
plantation area.

» Solid waste: Solid waste produced during project development will be in the form of
general waste from the workers.

* Scheduled waste: Qil and grease waste from the maintenance of machinery and
equipment on site (if required) will need to be disposed of properly as scheduled
waste,

e Sewage: Sewage generated from the site office and workers quarters will need to be
treated and disposed of properly.
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3.1

311

3.1.2

Preliminary Description of the Existing Environment

Human Environment Component
Administrative Unit

The proposed Project is located within the Bengkoka and Tambalugu Forest Reserves (Class
Il Commercial Forest), which are under the jurisdiction of Sabah Forestry Department (SFD).
The license and management arrangements are explained in Section 2.4.

Land Use, Settlements and Demography

There are no settlements within the project site. There are however a number of setttements
located in the vicinity of the project site, the closest of which is Kg. Serupil (Plate 8-3), as
listed in Table 3.1.1 and illustrated in Figure 1.0, As per the topographical map that is made
available at present, Kg. Serupil is seen to be located approximately 50 m west of the project
site boundary (Bengkoka Forest Reserve), however this will be confirmed in the EIA report
following survey and ground truthing. As per the Project Proponent, the proposed plantation
area will exclude the settlements (if any) found within the project site. Kg. Serupil is a sparsely
populated village along Jalan Mongkubou Laut.

There are a number of existing structures within the project site which are remaining from
previous forestry operations and existing forest management, such as workers huts and fire
watch towers (Plate 8-4).

There is also a small dam within the project site, specifically the Bengkoka Forest Reserve,
along the southern boundary near Kg. Bongkol (Figure 1.0) (Plate 8-5). This dam was
constructed by SAFODA and provides water to SAFODA and Kg. Bongkol. It is also noted
that Kg. Serupil uses a natural pond for washing purposes, which is in close proximity to the
project site boundary (Plate 8-6).

The project site is predominantly surrounded by forestry operations, predominantly Acacia
plantations with the Sabah Forestry Development Authority (SAFODA) Area. There are also
some areas of small scale oil palm plantations.

The surrounding land use will be further investigated and confirmed during the EIA study.

0
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Table 3.1.1: Surrounding Land Use within the vicinity of the project site boundary

Distance from Project Site Direction from Project Site
Land Use Feature
Boundary Boundary
Settlements
Kg. Serupil 50m West
Kg. Bengkol 700m South
Kg. Kipahung 800m North
Kg. Kandang 600 m North
Kg. Jambu 1,000 m South
Kg. Gumpa 500 m South
Kg. Unkup 1,500 m South
Kg. Suang Duyang 600 m North-west
Kg. Maringgan 2,000 m North-west
Kg. Suang Duyung 2,000m East
Others
Bengkoka Forest Reserve Within the project site
Tambalugu Forest Reserve Within the project site
Bengkoka Peninsula Forest
Reserve  (Class V- Bordering the project site (Tambalugu Forest Reserve) to the north
Mangrove Forest Reserve)
Within th j i ki R
SAFODA Dam ithin the project site (Bengkoka Forest Reserve) on the southern
boundary
Sabah Forestry
Development Authorltly Surrounding the project site
{(SAFODA) Area/ Acacia
Plantation
Oil Palm Plantation Bordering the project site (Bengkoka Forest Reserve) to the south
3.1.3 Access

3.2

3.2.1

The Bengkoka Forest Reserve is accessible off Jalan Mongkubou Laut, approximately 25 km
north of Pitas Town, less than a kilometer north of Kg. Bongkol. The Tambalugu Forest
Reserve is accessible from Kg. Serupil following existing roads approximately 4 km north-east
(Figure 1.0),

Physical Environment Component
Topography

The project site is situated on hilly terrain with predominantly gentle slopes (i.e. < 15°), with
most of the area ranging in elevation from approximately 30 m to 90 m AMSL in the Bengkoka
Forest Reserve, and slightly lower elevations in the Tambalugu Forest Reserve. Further
details will be provided in the EIA report, where a detailed topographical survey plan will be
provided,

0
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3.2.2

3.3

3.3.1

Hydrology

There are a number of rivers and streams within the project site, the majority of which, based
on available topography data, are unnamed (Plate 8-7). The main rivers in the Bengkoka
Forest Reserve are an unnamed river flowing west through the project site out to the South
China Sea; Sg. Bonkol flowing south inte Sg. Bungai and the Sulu Sea; and the upper
reaches/ tributaries of Sg. Karangan; Sg. Bungai; Sg. Tambalugu and Sg. Telaga. 3g.
Karangan, Sg. Bungai and Sg. Tambalugu ultimately flow east into the Sulu Sea, whereas Sg.
Telaga flows west into the South China Sea.

The main river in the Tambalugu Forest Reserve is an unnamed river flowing north through
the project site and into the Sulu Sea.

The main rivers are illustrated on Figure 1.0. A detailed survey plan will be provided in the
ElA report, showing all rivers and streams.

Biological Environment Component
Vegetation and Fauna

As described in Section 1.5, the natural vegetation has given way to invasive Acacia
mangium and Acacia sp., which now covers the majority of the project site. In some areas the
Acacia mangium and Acacia sp. have been attacked by fungus {Ceratocystis sp.) and have
also been subjected to numerous wildfires throughout the years, and there are large areas
dominated by dead or dying trees (Plate 8-1 to Plate 8-2). In other areas, particularly in the
east of the Bengkoka Forest Reserve /mperata sp. Grass (falang) dominates.

There are a number of secondary species interspersed within the Acacia, however these do
not form healthy stands. Further details will be provided in the EIA report. There is no
indication of any plant species of plant communities of any conservation value within the
project site.

Earlier management for land conservation has disregarded the need for riparian reserves and
cleared all the way down to the water courses. There are therefore only a few, currently
inaccessible, places where there is some natural riparian vegetation.

In terms of fauna the Project Proponent, with the permission of SFD, has undertaken a faunal
survey of the Bengkoka Forest Reserve, in October to November 2015. The survey identified
numerous species of birds, mammals, reptiles and amphibians. Some of the key mammal
species identified included Macaque, Bearded Pig, Deer and Sun Bear. Further details will be
provided in the EIA, along with details of the Tambalugu Forest Reserve.

It is also anticipated that the rivers and streams within the site support aguatic life, and are
also important as a source of water to terrestrial fauna.

0
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4.1

4.2

4.3

Scope of the Environmental Impact Assessment

Main Environmental Impacts

Soil Erosion:

Water Pollution; and

Waste Generation and Management.

Other Potential Impacts

Ecological Impacts;
Socio-Economic impacts:
Fire Hazard;

Noise and Air Pollution;

Traffic and Transportation Impacts; and

Potential Abandonment.

Scoping Matrix

The scope of the Environmental impact Assessment (EIA) report is the project activities as
described in Section 2.6 of this TOR,

Table 4.3.1 below outlines the Scoping Matrix for this Project by listing the potential impacts
and scoring them according to magnitude, permanence, reversibility and cumulative.

Table 4.3.1: Scoping Matrix of Environmental Issues

Impacts Magnitude Permanence Reversibility Cumulative
Key Environmental Impacts
Soil Erosion 2 2 2 2
Water Pollution 2 2 2 2
| : : :
Other Environmental Impacts
Ecological Impacts 1 1 1 1
Socio-Economic Impacts 2 1 1 1
Fire Hazard 2 1 1 1
Noise and Air Pollution 2 1 1 1
Traffic and Transportation
Impacts 2 ! ! !
Potential Abandonment 1 1 1 1
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Legend Number(s}
Criteria 1 2 3
Magnitude Change/effect to local

Measure of the importance
of the condition in relation
to spatial boundaries

Change/effect within
project site only

conditions and/or to
areas immediately
outside

Regional/national/
international
changefeffect

Permanence

To define whether the
condition is temporary or
permanent

No change/not
applicable

Temporary

Permanent

Reversibility

Measure of the control over
the effect of the applfed
condition

No change/not
applicable

Reversible

Irreversible

Cumulative

Measure of whether the
effect will be a single effect
or a cumulative effect over
time or a synergistic effect
with other conditions

No change/not
applicable

Non-cumulative/ single

Cumulative

4.4 Zone of Impact

Table 4.4.1 below outlines the Zone of Impact {ZOI) for this Project by listing nearby land use
features and identifying how these may potentially be impacted by project activities. The ZO!
will be slightly different for each of the identified impacts, as listed in Section 4.1 and 4.2
therefore the ZQOl is discussed in more detail in Section 5, where it is addressed specifically
for each different identified impact.

The main ZOlI for this Project will be rivers and streams which flow through the project site
and any potential downstream water users {Table 4.4.1).
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Table 4.4.1: Zone of Impact

Zone of Impact

Location and Distance From
Project Boundary

Potential Impact From the Project

Rivers and streams

Within the project site

Soil Erosion
Water Pollution
Waste Generation and Management

Ecological Impacts

Water Pollution

SAFQODA Dam Within the project site
Waste Generation and Management

Kg Bongkol 700 m South Water Pollution

Kg. Gumpa 500 m South Socio-Economic Impacts
Socio-Economic Impacts
Noise and Air Poltution

i Fire Hazard
Kg. Serupil 50 m West

Water Pollution
Traffic and Transportation Impacts

Waste Generation and Management

Bengkoka Forest
Reserve {Class II)
Flora and Fauna

Tambalugu Forest
Reserve (Class I}
Flora and Fauna

Within the project site

Ecological Impacts

Fire Hazard

Bengkoka Peninsuiar
Mangrove Forest
Reserve (Class V)

Bordering the project site
(Tambalugu Forest Reserve) to the
north

Ecological Impacts
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5 Proposed Methodology for the Assessment Study

5.1 Assessment of Environment Impacts
The potential environmental impacts arising from this proposed project development are
summarised in the following tables.

Table 5.1.1: Soil Erosion

Soil Erosion

Zone of Impact The Project will involve site clearing for the establishment of the Eucalyptus plantation
Description and for the establishment of site facilities and infrastructure. The removal of vegetation
will lsave the soil surface exposed to erosion, paricularly during periods of heavy rain. If
no mitigation is implemented, the eroded sediments will be carried by surface run-off
down-slope and into the existing rivers and streams on the project site, resulting in water
quality deterioration as described in Table 5.1.2. Erosion rates will be higher on the
slopes within the project site.

Soil erosion will result in the loss of very valuable top soil for future planting. The Project
Proponent therefore will implement all necessary measures to minimise soil erosion
during site clearing, including spreading biomass evenly across the ground to protect the
soil surface following clearing.

As previously described, terracing will not be implemented on site, therefore it is
anficipated that earthwork activities will be minimal, and limited to minor earthwork
required for the establishment of site facilities and infrastructure. This will minimise the
potential for soil erosion across the project site.

Aim of Mitigation | To minimise and mitigate soil erosion during project development.

Assessment e Conduct baseline water quality sampling in the rivers and streams within the project

Methodology site,

¢ Review of project development/ blocking plan, site layout plan, drainage plan (if
any) and rainfall data from the nearest meteorological station (if any).

» Discussicn with Project Proponent on development concept, methodology and
implementation schedule.

References s National Water Quality Standards for Malaysia (NWQSM}.

+ Guidelines and criteria by SFD, DID and other relevant authorities.

Data/lnformation | » Development/ blocking plan and site layout plan,

Required e Temporary drainage plans (if any).
+ Implementation schedule.
¢ Pholographs of the existing project site conditions.
« Baseline water sampling results and rainfall data from the nearest meteorological
station (if any).
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Table 5.1.2: Water Pollution

Water Pollution

Zone of Impact
Description

As previously described there are a number of rivers and streams within the project site,
which flow out to the South China Sea and Sulu Sea. Project development activities
have the potential to pollute the water courses within the project site, as follows:

»  Water Pollution from Soil Erosion: Site clearing required for the Project wil
expose the soil surface to erosion, as described in Table 5.2.1. Eroded sediments
will be carried by surface run-off into the nearest water course resulting in
sedimentation.

»  Water Pollution from Waste: The indiscriminate disposal of waste into the rivers
and streams within the project site will cause significant water pollution.

¢ Water Poflution from Leaks and Spills: Leaks and spills from machinery involved
in the project development may also impact on water quality, if the substances enter
the water course,

»  Water Pollution from Agrochemicals: Agrochemicals are anticipated to be used
during planting and maintenance, particularly to deter weeds and pests. The
release of these chemicals into rivers and streams within the project site can lead to
water pollution, including increased levels of phosphate and ammonium.

Water pollution from the above listed sources can potentially impact on downstream
water users, As previously described Kg. Bongkol obtain their water supply from the
SAFODA dam located within the project site, therefore pollution of any of the rivers and
streams within the dam's catchment area will impact on the viflages water supply. It is
also noted that Kg. Serupil obtain their water supply from a natural pond within the
village (outside the project site boundary), run-off from the project site may carry
pollutants into this pond, contaminating the villages water supply. Although it is noted
that the pond water is only used for washing, as rainwater is used for consumption.

it is noted that other surrounding villages, including Kg. Gumpa, may also utilize water
from rivers and streams within their settlement, which originate from the project site,
River water is mostly used for washing, while rainwater is used for consumption. This will
be investigated further in the EIA report.

Water pollution can also impact on aquatic ecology, as described in Table 5.1.4.

Aim of Mitigation

To ensure that water pollution generated by site activities is minimized and mitigated.

Assessment
Methodology

»  Conduct baseline water quality sampling in the rivers and streams within the project
site.

s ldentification and assessment of potential sources of water pollution, and
assessment of potential mitigation measures.

* lIdentification of receiving water courses and water bodies.
+ |dentification of downstream water users.

»  Consultation with relevant stakeholders on downstream water use.,

References

e Environmental Quality (Sewage) Regulations 2009,
»  National Water Quality Standards for Malaysia (NWQSM).
*  Environmental Quality (Scheduled Waste) Regulations 2005.

Data/lnformation

+ Baseline water quality sampling results,

Required *  Photographs of project site and receiving water courses.
= Information from consuitations held.
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Table 5.1.3: Waste Generation and Management

Waste Generation and Management

Zone of Impact The following types of waste will be generated during project development:

Description + Biomass: Biomass generated from site clearing will need to be managed properly to

prevent any impact on the environment. The hiomass will be lefl in situ for natural
decomposition, either in windrows or spread and crushed over the plantation area.

»  Solid waste: Solid waste produced during project development will be in the form of
general waste from the workers.

s  Scheduled waste: Qil and grease waste from the maintenance of machinery and
equipment on site {if required) will need to be disposed of properly as scheduled
wasle.

» Sewage: Sewage generated from the site office and workers quarters will need to
be treated and disposed of properly.

The indiscriminate disposal of this waste to land or natural water courses can cause
significant pollution. Pollution of the rivers and streams within the site will impact on
downstream water users, including Kg. Bongkol via the SAFODA dam, and aguatic
ecology. The waste will also be an eye-sore, preduce unpleasant odours, promote pest
infestations and be a risk to the health and safety of workers on the site and potentially
the nearby Kg. Serupil.

Improper waste management may also impact on the Bengkoka Peninsular Mangrove
Forest Reserve (Class V), which is bordering the project site to the north.

Aim of Mitigation | To ensure that all waste is managed, stored, treated and disposed of properly, according
to the applicable regulations for each particular type of waste.

Assessment « Conduct baseline water quality sampling in the rivers and streams within the project
Methodology site.

« Assessment of the types of waste to be generated.
» Onsite observations with reference to the site layout ptan.

» Review Project Proponent's waste management plan, if any.

References « National Water Quality Standards for Malaysia (NWQSM).
« Environmental Quality (Sewage) Regulations 2009,
+ Environmental Quality (Scheduled Waste} Regulations 2005,

+ Relevant authority requirement including SFD and Health Department.

Data/information | « Baseline water sampling results.

Required + Visual observations and photographs.
» Site Layout Plan,
* Wasle management plan, if any.
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Table 5.1.4: Ecological Impacts

Ecoclogical Impact

Zone of Impact
Description

Site clearing will remove the existing flora on the project site, potentially reducing floral
diversity in the Bengkoka and Tambalugu Foresl Reserves (Class II) and reducing
habitat for forest fauna. As previously described however, there is very minimal floral
diversity within the project site, with the majority of the project site being covered with
invasive Acacia mangium and Acacia sp., much of which is diseased and has been
ravaged by forest fires, It is also nated that there are no conservation areas, or areas of
significant ecological value in terms of flora, within the project site. Previous operations
within the project site did not implement proper riparian reserves; therefore Acacia have
developed in many areas close the banks of rivers and streams within the project site,

As previously described the Project Proponent will create an actively managed,
productive forest, with the intention of having a positive impact on site vegetation. The
Project Proponent will identify and protect areas where ecological functions could be
restored. The Project Proponent intends to enhance conservation areas and riparian
zones by introducing indigenous species in order to restore their ecological function. It is
anticipated therefore that the Project will have a positive impact on flora within the
Bengkoka and Tambalugu Forest Reserves, and by enhancing the riparian zones will
also protect aquatic flora and fauna.

There is the potential however for project activities to impact on the fauna within the
project site. Although the existing vegetation is degraded, it is still home to a number of
faunal species. This habitat will be lost during site clearing. It is noted however that
project development on a coupe-by-coupe basis will give fauna time to migrate out of the
area. Once the project is underway and the flora across the entire project site is
enhanced with healthy forest, conservation areas and restored riparian reserves, the
forest will provide a better future habitat for fauna, protecting the fauna diversity that
already exists and promoting further growth.

Any water pollution resulting from project activities, as described in Table 5.1.2, will
potentially impact on the aquatic flora and fauna in the rivers and streams on site.
Sediments in the water column for example can reduce light penetration impacting on
photosynthesis in aquatic flora. Sedimentation can also smother any benthic organisms
and impact on feeding and breeding grounds. A high level of nutrients in the water from
wastes and fertilisers will accelerate the natural process of eutrophication and this
phenomenon is usually associated with the negative impact towards the surrounding
ecosystem, such as an increase in phytoplankton biomass and the depletion of dissolved
oxygen in the water.

There is aiso the potential for downstream ecological impact from water pollution in the
Bengkoka Peninsular Mangrove Forest Reserve, as some of the rivers and streams will
eventually drain to this area prior to discharging into the Sulu Sea. The ecolegy within
the site is also at risk from fire, as described in Table 5.1.6.

Aim of Mitigation

To ensure ecological impacts from the Project are minimised. Possibility of forest
connectivity will be proposed for holistic management of ecology, if found relevant and
necessary.
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Assessment
Methodology

Field observations and consultation with Project Proponent to Identify the flora and
fauna species in the project area, in particular any protected or endangered species.

Consultation with Sabah Forestry Department and Sabah Wildlife Department on
existing flora and fauna within the Bengkoka and Tambalugu Forest Reserves.

Review of previous assessments and studies conducled in the area, including the
fauna survey conducted by the Project Proponent.

Discussion with the Project Proponent on the concept for ecological protection and
enhancement.

Review of implementation schedule and development/ blocking plan to ensure safe
escape route for wildlife, in relation to the surrounding land uses.

References

Guidelines and criteria accepted by the Sabah Forestry Depariment, Sabah Wildlife
Department, Environment Frotection Department (EPD), Department of Environment
(DOE) and other relevant authorities.

DPata Required

Field observations.
Previous studies and assessments.
Site implementation schedule, project concept and development/ blocking plan.
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Table 5.1.5: Socio-Economic Impacts

Socio-Economic Impacts

Zone of Impact
Description

The following social and economic impacts are anticipated from this Project:

It is also anticipated that there will be some sccial and economic benefits to the Project.
The Project for example will generate employment and business opportunities, benefiting
the local population. In addition the development of a properly managed forest will
reduce the risk of fires, which can potentially impact on the local population, and improve
the aesthetic value of the forest be removing fire damaged and diseased trees.

Appropriate mitigation and monitoring will be recommended to minimise social economic
impacts.

* Air and Noise Pollution: Kg. Serupil is located within 50 m of the project site

* Impacts on water supply: As previously discussed water poliution on the

» Traffic and Transportation Impacts: The Project will utilize Jalan Mongkubou

boundary. Project activities, particularly site clearing, may generate dust and
noise which will be a nuisance to the villagers. Refer to Table 5.1.7.

project site may impact on downstream water users such as Kg. Bangkol, which
obtains water from SAFODA dam located within the project site. Refer to Table
5.1.2.

Laut. Kg. Serupil is located along this road and may therefore my impacted by
the transportation activities. Refer to Table 5.1.8.

Aim of Mitigation

To minimise the adverse socio-economic impacts in the local area.

Assessment
Methodology

*

Consuftation with local authorities and villagers.
Consultation with Project Proponent Community Officer.

Review of community census information obtained by Project Proponent
Community Officer for Kg. Serupil.

Field observations.

References

Individual assessment of impacts with socio-economic consequence.

Community census survey data for Kg. Serupil,

Data/Information

Photographs of the surrounding area, residences, land use etc.

Required *  Community census survey data for Kg, Serupil.
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Table 5.1.6: Fire Hazard

Fire Hazard

Zone of Impact As previously described the project site has suffered from forest fires, there is therefore a
Description risk of fire during project development.

The risk of fire is particularly great in cleared areas where the ground is exposed and dry.
This risk is further multiplied when open buming is practiced, however it should be noted
that the Project Proponent will not practice open burning.

The impacts from fires are significant. Fire-induced loss of soil-cover and the negative
impacts on the hydrological regimes and soil properties, leads to severe soil erosion and
loss of productive topsoil. Besides the local impact, forest fires can also have regional
and even global environmental impacts. Large-scale forest fires reduce air quality and
affect human health, They can also result in the loss of property and lives.

Fire within the project site will impact on the existing flora and fauna and potentially the
nearby Kg. Serupil. If the fire were to spread it would also impact on adjacent lands such
as the Acacia and oil palm plantations.

It is anticipated however the implementation of the Project will reduce fire risk in the area,
which has been subject to poor management and deterioration. Whilst there may be a
risk during site clearing, this will be temporary and overall the implementation of proper
management practices within the forest will protect from fires in the long term. The
Project Proponent will implement all necessary measures to protect against fires,
including the provision of fire breaks (i.e. roads and trenches). All the measures to
minimise the risk of fire will be detailed in the EIA report.

Aim of Mitigation | To minimise the risk of fire within the project site.

Assessment e Reference to guidelines from the relevant authorities, including Sabah Forestry
Methodology Department.

« Assessment of the potential risk of fire within the project area, through consultation
with relevant stakeholders including Sabah Forestry Department.

« Consultation with Project Proponent on site layout plan and development/ blocking
plan and review of Fire Risk Management Plan (if any).

References ¢+ Guidelines and information from the relevant authorities.

+ Fire Risk Management Plan (if any).

Data/Information | « Fire Risk Management Plan (if any).

Required » Site layout and development/ blocking plan.
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Table 5.1.7: Noise and Air Pollution

Noise and Alr Pollution

Zone of Impact
Description

During project development there will be some generation of dust and noise from site
clearing aclivities.

There are no residential areas within the project site, however Kg. Serupil is located 50
m west of the project site boundary, and along the access road. The village may
therefore be impacted by dust and noise generated on the project site.

Thers is also the potential for air pollution on a local and regional scale from forest fires,
as per Table 5.1.6.

Aim of Mitigation

To control and minimise neise and dust impact on the surrounding areas.

Assessment »  Conduct baseline noise level monitoring (Leq, Lmin, Lmax etc.) at the nearest receptor,
Methodology i.e. Kg. Serupil.
« Conduct baseline air sampling for Total Suspended Particulates (TSP) at the
nearest receptor, i.e. Kg. Serupil.
¢ Assessment of acceptable noise levels at the nearest receptor.
* Assessment of prevailing wind direction and wind speed to assess likely zone of
impact from particulates.
References +  DOE Planning Guidelines for Environmental Noise Limits and Controls, 2007.

Malaysian Ambient Air Quality Guidelines.

Meteorological data.

Datal/Information

Bassline noise level monitoring results.

Required o Baseline air quality monitoring results.
+  Prevailing wind direction.
+ Site clearing plans.
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Table 5.1.8: Traffic and Transportation Impacts

Traffic and Transportation Impacts

Zone of Impact
Description

The transportation activities associated with the Project, including the transportation of
equipment, machinery, workers and construction materials to the site during site
preparation, and transportation during harvesting, will potentially increase traffic flow
along existing access roads including Jalan Mongkubou Laut. Jalan Mongkubau Laut is
a gravel road within the Project site, and also passes through Kg. Serupil.

The foliowing impacts are anticipated from transportation activities:

Proper mitigation measures will be implemented to minimise impacts from traffic and
transportation.

s Increase traffic flow leading to traffic congestion along existing access roads

» Increase traffic congestion may lead to an increased risk of road traffic

» The movement of heavy vehicles may damage the existing road surface.

including Jalan Mongkubau Laut, impacting on other road users such as
residents of Kg. Serupil.

accidents.

Aim of Mitigation

To minimise impacts caused by traffic and transportation activities associated with the

Project.
Assessment « Observations of existing traffic conditions, road conditions and traffic signs.
Methodology ¢ Review/ assessment of proposed transportation routes and proposed road network
within the project site.
References « Local authorily requirements and consultation including Pitas District Office and

JKR.

Data/Information

Visual observaticns and photographs of existing access route and traffic conditions.

Required » Proposed road network plan and transportation route.
¢ Project implementation schedule.
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Table 5.1.9: Potential Abandonment

Potential Abandonment

Zone of Impact Abandonment can occur at any stage of the Project. It may take place if it is deemed that
Description the Project is no longer economically, environmentally of socially sustainable. The
environmental impact from project abandonment will depend on what slage the Project is
abandoned. If the Project is abandoned following site clearing, for example, then areas
of the project site may be left in an exposed and degraded state, which may result in soll
erosion, a reduction in soil quality and water pollution through sedimentation. This may
also lead to further Acacia invasion and the potential for forest fires. If the Project is
abandoned in other stages, planting/ operation, the site will also decline further into a
degraded state.

When the Project is abandoned, a restoration programme shall be executed to ensure
that the site is left in a stable condition where environmental impact is minimal, and
ensure the suitability of the project site for future use.

Aim of Mitigation | To minimise the potential impacts in the event of project abandonment.

Assessment * Onsite observations with reference to the development/ blocking plan and site
Methodology layout plan.

* Review of Forest Management Plan (FMP) and any potential future land use plans.

+  Consultation with relevant stakeholders, including Sabah Forestry Department and
Project Proponent to ensure the area is rehabilitated accordingly for future land
use.

References + Criteria and guidelines accepted by approving local autharities.

Data/lnformation | s  Photographs of the existing site conditions.

Required * Development/ blocking plan.
e Site layout plan.
* Forest Management Plan {(FMP}),
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5.2

5.3

Plan Adjustment and Mitigation

Wherever possible, measures will be proposed to avoid or minimise detrimental
environmental impacts originating from the project activities. These measures shall be seen
as proposals for changes to the original plan in order to bring this in line with the objectives of
sustainable use of resources as well as corporate responsibility and citizenship.

Where residual, negative impact is unavoidable, measures to mitigate or compensate losses
or inconveniencies will be proposed.

Activities and measures for improved environmental and social management and mitigation
shall be formulated in an operational form, i.e. in an environmental management ptan. If
necessary, this plan may include organisational requirements.

Proposed Monitoring Programmes

The impact assessment will identify indicators for the project's impact on the environment.
Other indicators will be identified for compliance with the Agreement of Environmental
Conditions, i.e. the environmental management plan.

Indicators will be quantitative as well as qualitative, objectively verifiable and they shall relate
to place (geo-referencing) and time.

A monitoring system, which allows monitoring information to be included in government
system will be devised. Monitoring shall cover impact monitoring as well as compliance
monitoring. To each monitoring parameter and monitoring site, an initial set of base-line data
will be provided from the description of the existing environment.

Monitoring parameters, sites, scope and frequency may change during the lifespan of the
Project. This will be addressed in the monitoring plan.

O

Chemsain Konsulfant Sdn Bhd Page -32
CK/EV403-4278/15



Forest Management of Bengkoka and Tambalugu Forest Reserves, Filas, Sabah Terms of Reference

Data Collection

6.1  Description of the Project Plan

6.1.1  Physical Project Results
The project location, size, Iayout and concept will be obtained from the Project Proponent.

6.1.2 Technologies and Methodologies
The methods that will be used during Project activities will be obtained from the Project
Proponent.

6.1.3 Project Policies
The Project Proponent does not have any social or environmental policies of his own
regarding the proposed project. However, the Project Proponent will comply with the relevant
guidelines from the local authorities in order to minimize the environment fmpact resulting
from the project activities.

6.2 Baseline Environmental Data

6.2.1 Physical Environment

6.2.1.1 Climate
Meteorological data for the project site will be obtained from the Malaysian Meteorological
Services Department, for the nearest meteorological station at Pitas.

6.2.1.2 Soil
The geological and seil characteristics of the project site will be obtained from the Geological
Map of Sabah, Third Edition 1985, and the Soils of Sabah Map, respectively.

6.2.1.3 Topography
The detailed site survey ptan will be obtained from the Project Proponent.

6.2.1.4 Hydrology
Hydrological features of the project site will be obtained from the detailed site survey plan
provided by the Project Proponent, with reference to the topographical map published by
JUPEM,

6.2.1.5 Water Quality
Baseline water quality sampling will be conducted in the rivers and streams within the project
site or downstream of the project site. The proposed locations are illustrated on Figure 1.0.
Baseline water samples will be tested in-situ for dissolved oxygen (DQ), pH and temperature.
Samples will also be sent to a SAMM accredited laboratory to test for Biochemical Oxygen
Demand (BOD), Chemical Oxygen Demand {COD), Total Suspended Solid (TSS), Turbidity,
Ammoniacal Nitrogen, Cil and Grease, Total Coliform Count, Faecal Coliform Count,
Paraquat, Glyphosate, Aminomethylphosphonic Acid and Methamidophos.
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6.2.1.6 Air Quality

Baseline air quality sampling for Total Suspended Particulates (TSP} will be conducted at the
nearest receptor to the project site, i.e. Kg. Serupil. The proposed location is illustrated on
Figure 1.0. The equipment that will be used for this sampling is an Ambient Air Sampler
{Tisch Environmental Model: TE 5005), for a period of 24 hours.

6.2.1.7 Noise Level

6.2.2

Baseline noise level monitoring will be conducted in the same location as baseline air
sampling, i.e. Kg. Serupit. Monitoring will be using a Sound Level Meter, Cirrus research
(model CR 261) for a period of 24-hours.

Biological Environment

6.2.2.1 Flora and Fauna

6.2.3

The assessment of the existing biological environment within the project site will be made
based on site observations and consultation with the Project Proponent, subject matter
experts and relevant government agencies. The Project Proponent has conducted a faunal
survey within the Bengkoka Forest Reserve in October and November 2015, with the
permission of SFD, this will be incorporated into the EIA report. Secondary information in the
form of previous assessments of the area will also be referred where applicable.

Socio-Economic Environment

The socig-economic environment shall be described based on the existence of human
settlements surrounding the project site and downstream of existing rivers within the project
site, and through consultation with the Project Proponent and relevant stakeholders.

The Project Proponent has undertaken a community census survey with the nearest
settlement to the project site, i.e. Kg. Serupil, this will be incorporated into the EIA report.
Relevant stakeholders will also be engaged to determine if any of the villages located
downstream of the rivers and streams within the project site, including Kg. Bongkol, use the
river water, and for what purpose. A full socio-economic survey of the other villages in the
area surrounding the project site is not deemed necessary.

6.2.3.1 Public Administration

The information concerning public administration can be obtained via government website as
well as correspondence with the lecal authorities.

6.2.3.2 Land Use

Information on land use within the anticipated zone of impact for the proposed project site will
be obtained from site investigation and with reference to Google Earth and through
consultation with relevant stakeholders.

6.2.3.3 Main Economic Activities

The main economic activities surreunding the proposed project site will be surveyed through
site investigation. This will alse include consultation with relevant stakeholders.

0
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6.3

6.4

6.5

6.5.1

Consultation with Relevant Authorities

Discussions and meetings will be held with relevant Government agencies, particularly with
the authorities involved in the approval of the EIA report. The main aim of the meetings will be
to determine the concerns of these departments/ agencies so that these can be addressed in
the EIA report. This includes consuitation with (not necessary limited to) the:

+ Sabah Forestry Department;

+ Sabah Wildlife Department;

» Environment Protection Department (EPD);
+ Department of Environment (DOE);

» Department of irrigation and Drainage (DID);
* Pitas District Office;

» Town and Regional Planning Department;

* Lands and Surveys Department;

» Public Works Department; and

e Others,

References and Guidelines

The EIA study and report shall be undertaken in accordance to the guidelines issued by the
Environment Protection Department (EPD) and the Department of Environment {DOE). These
include:

a) Handbook for Environmental Impact Assessment (EIA) in Sabah published by
Environment Protection Department, November 2005.

b) A Handbook of EIA Guidelines published by the Department of Environment, 1995.

¢) Environmental Impact Assessment (EIA) Guidelines for logging and forest
clearance activities published by Environment Protection Department, January 2002,

Scoping Activities Undertaken
Data Collection / Site Visit

Data collection for scoping includes observations of existing site conditions, hydrological
features, ecological environment and surrounding land use, and discussions with the Project
Proponent on the overall project concept. The preliminary site visit was conducted on the 16th
to 17t December 2015.

0
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7 Work Programme and Schedule for the Environmental
Impact Assessment

The activities and schedule for the EIA study is shown below in Table 7.1.1.

Table 7.1.1: EIA Work Schedule

Activity Tenfative Date

Appointment and Mabilisation 09/11/15

Data Procurement and Collation 09/11/15 — 04/02/16
Submission of Terms of Reference to EPD and the Project 04/02/16
Proponent

Field Work 16/12/15 -~ 17/12/15
Laboratory Analysis 17/12/15 - 15/01/16
Data Analysis and interpretation 15/01/16 — 04/02/16
Report Drafting 04/02/16 — 19/02/16
Submission of Draft EIA Report to the Project Proponant 19/02/16
Review with Project Proponent 23/02/16
Submission of Final EIA Report to EPD 29/02/16

u Chemsain Konsultant Sdn Bhd Page -36
CK/EV403-4276/15



Forest Management of Bengkoka and Tambalugu Forest Reserves, Pitas, Sabah Terms of Reference

8 Plates

Plate 8-1: Fire damaged invasive Acac/a mangium and Acacia sp. within the
project site (western half of Bengkoka Forest Reserve).

Plate 8-2: Invasive Acacia mangium and Acacia sp. with fungus (Cerafocystis sp.)
{Bengkoka Forest Reserve).
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Plate 8-3: Kg. Serupil, located 50 m west of the project site boundary.
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Plate 8-4: Existing fire watch tower within the project site at N06°52'13.6",
E117°07'54.9" (Bengkoka Forest Reserve).
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Plate 8-5: SAFODA dam within the project site at N06°50'31.8”, E117°09’19.3"
{Bengkoka Forest Reserve).

Plate 8-6: Natural pond at Kg. Serupil.
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9.1

A,

Plate 8-7: Existing stream within the project site (Bengkoka Forest Reserve).
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Appendix 1. Consultant Registration Certificates
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Appendix 3. Site Assessment Report
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Forest Management of Bengkoka and Tambalugu Forest Reserves, Pitas, Sabah Terms of Reference

Site Assessment Report

Table below summarised the activities that were carried out during the preliminary site visit.

Travelling Mode

From Office to project site

Land transport

At the site

Land transport

Duration of Site Visit

2 days

Data qulection

Physical Environment

The project site is in a deteriorating state due to previous
overexploitation, lack of management, forest fire, droughts
and disease. The natural vegetation has given way to
invasive Acacia mangium and Acacia sp., which is
dominating large areas of the project site. In some areas
the Acacia mangium and Acacia sp. has been attacked by
disease and fires.

The project site is situated on hilly terrain with
predominantly gentle slopes (i.e. < 15°), whereby most of
the area ranging in elevation from approximately 30 m to
90 m AMSL, with lower elevation areas in the Tambalugu
Forest Reserve. There are a number of rivers and streams
within the project site, flowing out of the site to the north,
south, east and west to the South China and Sulu Sea.

Human Environment

There are no settlements within the project site. There are
however a number of settlements located in the vicinity of
the project site, the closest of which is Kg. Serupil (50 m
west of the project site boundary).

Biological Environment

The natural vegetation has given way to invasive Acacia
mangium and Acacia sp., which now covers the majority
of the project site. There are a number of secondary
species interspersed within the Acacia: however these are
not known to be protected or endangered species.

In terms of fauna the Project Proponent, with the
permission of SFD, has undertaken a faunal survey of the
Bengkoka Forest Reserve. The survey identified
numerous species of birds, mammals, reptiles and
amphibians. It is also anticipated that the rivers and
streams within the site support aquatic life, and are also
important as a source of water to terrestrial fauna.

Name of Consultant's Team
Date of Site Visit
Project Proponent Contact

: Mr. Richard Rhodes, Mr. Vivian Lojuki, Mr. Brian Hannis
1 16th to 17t December 2015
: Mr. Clive Scheepers, Mr. Parasul
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