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Foreword

The Environmental Impact Assessment (EIA) has been widely used as a critical tool
in managing and clarifying the complex interrelationships between development and
the environment. It provides assessment of the environmental consequences of
development actions in a systematic, holistic and multidisciplinary way.

In Sabah, the Environment Protection Department is imposing two environmental
impact assessment categories namely the EIA or the Proposal for. Mitigation
Measures (PMM) in managing any development listed as prescribed activities under
the Environment Protection (Prescribed Activities) (Amendment) Order 2013.

The purpose of these Guidelines is to provide practical guidance to environmental
consultants, developers, planning authorities and any other stakeholders on
procedural aspects as well as the processes involved in the preparation of the EIA/
PMM report. It intents to provide a structured framework for the scope of
environmental considerations required during the planning, implementation and
maintenance stages of any prescribed development activity. Identification of potential
environmental issues at the initial-stage of development is essential for the selection
of realistic mitigation measures. Significance of this approach will ensure that any
development activity will be carried out with minimal adverse residual environmental
impacts.

It is the Department's hopes that these Guidelines will result in greater consistency
and understanding on the basic of environmental requirements, selection of
alternatives, <identification of environmental issues, preparation of mitigating
measures as Wwell as environmental compliance and monitoring to ensure
sustainable and profitable activities are achieved.

The Department gratefully appreciate the valuable assistance from government
agencies, organizations and individuals in their comments, feedback and inputs on
these Guidelines. We welcome comments and suggestions for the continuous
improvement of these Guidelines in future.

Yabi Yangkat
Director
Environment Protection Department
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1.1

Introduction

Definitions

The aim of this EIA guideline is to provide a framework for the preparation of
an Environmental Impact Assessment (EIA) and Proposal for Mitigation
Measures (PMM) report for forestry operations in the State of Sabah;
Malaysia. This EIA guideline should serve as an operating manual for the
Project Proponents as well as a guide for environmental consultants.

The expression “Environmental Assessment” will in this document refer to
either EIA or PMM as appropriate. The term “TOR” is likewise used
generically to refer to either Terms of Reference (TOR) for EIA and Scoping
Note for PMM as appropriate.

Within Sabah, extraction, felling of timber or forest plantation development
covering an area of 100 hectares or-more is categorised as a “prescribed
activity” under the First and Second Schedule of the Environment Protection
(Prescribed Activities) (Environmental Impact Assessment) Order 2005. This
requirement therefore subjects the Project Proponent to appoint an
environmental consultant registered with the Environment Protection
Department (EPD), to ‘conduct an Environmental Assessment report for
submission to, and approval by EPD Sabah prior to project commencement.

The term “forestry operations” is;in this guideline, defined to include not only
harvesting and silviculture in both natural forest and plantation management,
but also-all auxiliary activities such as land conversion, biomass disposal and
infrastructure development including nurseries, camps, stores and workshops.
This guideline covers forestry operations on Permanent Forest Estate (PFE),
State Land and Alienated Land.

This EIA guideline focuses on the planning and control of forestry operations
and management of impacts on adjacent areas. The main objective of this
guideline is to provide environmental consultants, developers, contractors and
government agencies involved in forestry operations with:

i. Information on how to avoid and minimise environmental impact, which
is preferable to the more costly option of undertaking remedial action;

ii. Information on the likely impact of forestry operations on the
environment and how this is to be assessed; and



iii. Suggested best practice environmental measures to meet the
performance obijectives.

This EIA guideline is not prescriptive or detailed. Each Environmental
Assessment will require the environmental consultants to tailor their
assessment to particular site conditions and make their own assessment of
measures appropriate to the site.

The content of this EIA guideline may be amended from time to time in order
to keep abreast with the latest developments and improvements in techniques
and new understanding of the environmental impacts and risk.. Such changes
may be issued by EPD in a complete revision of this document, orin separate
additional guidance notes which address specific issues.

This EIA guideline has been produced in consultation with relevant technical
departments, stakeholder representatives, and other interested organisations.
Printed copies of this and other EIA guidelines are available from EPD.



1.2 Assessment Procedures — A Quick Reference

The environmental assessment procedure may be divided into seven steps as
described in Table 1-1. Of these steps, only Steps 3 and 4 are dealt with in
this guideline as these include issues particular to forestry operations. The
remaining steps are standard procedures, common to all Environmental
Assessment reports. These steps are described in detail in the Handbook on
Environmental Impact Assessment in Sabah (November 2005) issued. by

EPD.

Table 1-1: Assessment Procedures

The Seven Steps

Summary of Main Required Activities

Step 1:
Project Screening

Step 2:
Selection of
Environmental
Consultants

Step 3:

Project Scoping and
Preparation of Terms
of Reference/ Scoping
Note

Project Proponent:

Check Section 2:3 to see if the project is
required to undertake an EIA or PMM

Consult with EPD as to whether the project
shouldundertake an EIA or PMM

Consult with EPD whether planning
documents are sufficient

Project Proponent:

Select EPD registered consultants to
undertake preparation of TOR and the EIA; or
Scoping Note and the PMM

Environmental Consultant:

Undertake scoping activities

Assess initial project description and assist
the Project Proponent to make amendments

Perform initial site visit
Prepare a draft TOR or Scoping Note

Undertake the public hearing activities
required for Special EIA

Participate in review meetings

Finalise the TOR for EIA or Scoping Note for
PMM and obtain final approval from EPD




The Seven Steps

Summary of Main Required Activities

Step 4:

Undertaking the EIA/
PMM Study

Step 5:

Preparation of the
EIA/ PMM Report

Step 6:

Submission of the
EIA/ PMM Report

Step 7:

Preparation of the
Agreement of
Environmental
Conditions/ Mitigation
Declaration

Environmental Consultant:

Assess the project details

Assess the existing environments

Assess the environmental impacts

Devise and propose mitigation measures
Devise and propose monitoring programmes

Environmental Consultant:

Adhere to EPD requirements based on the
approved TOR/ Scoping Note in the
preparation of the EIA/ PMM report

Prepare the EIA/ PMM report in line with the
EPD chapter by chapter recommendations

Discuss with the Project Proponent on the
findings:and content of the EIA/ PMM report

Environmental Consultant:

Submit the EIA/ PMM report to EPD

Undertake the public hearing activities
required for Special EIA

Participate in review meetings

Submit additional information if required and
finalise the EIA/ PMM report

Project Proponent:

Review the draft Agreement of Environmental
Conditions (AEC)/ Mitigation Declaration (MD)
prepared by EPD

Signing of the Letter of Undertaking on AEC/
MD

Implement mitigation measures and
monitoring programmes

Submission of periodic environmental
compliance report as required in the AEC/ MD




Sabah Context

Geographical Overview

Sabah has a total land-mass of 7.37 million hectares of which about 60 per
cent remains under some form of forest cover. The areas designated for
commercial forest utilisation consist mainly of the Class || Commercial Forest
Reserves which are managed for sustainable timber production,”and State-
land forests, most of which will eventually be converted to permanent
agriculture.

The Permanent Forest Estate (PFE) of Sabah is divided into 27 Forest
Management Units (FMUs). The Class Il Forest Reserves within each of
these units are required to be operated under- the principles of Sustainable
Forest Management. To help achieve this objective, the State Government
has allocated the Class Il Forest Reserves within.each Forest Management
Unit to the private sector through long term Sustainable Forest Management
License Agreements (SFMLA). These agreements give a license holder the
right to manage the Unit for a period of 100 years according to a management
plan, which is approved by Sabah Forestry Department.

The permanent forest estate has been established as a result of a land
suitability classification, which classified most land between 15 and 25
degrees slope as suitable for forestry. Areas steeper than 25 degrees were
classified as potential protection-areas. Detail distribution of forest classes in
Sabah can be referred to in Table 2-1.

Table 2-1: Distribution of Forest Classes within Permanent Forest
Reserve (2011)

Class Type of Forest Reserve Area ( ha)

I Protection 466,756.95

Il Commercial 2,550,022.00

[ Domestic 6,919.00
AY Amenity 16,358.77
\Y Mangrove 326,487.12
Vi Virgin Jungle 103,037.73
Vi Wildlife 137,065.00
Total 3,606,646.57

Source: Sabah Forestry Department Annual Report, 2011



2.2 Land Ownership

In the context of most forestry activities, there may be three types of land
ownership:

In the permanent forest estate (PFE), i.e. the forest reserves, the land
and resource owner is the State, represented by the Sabah Forestry
Department. The Permanent Forest Estate is classified into seven
forest classes as shown in Table 2-1. Most Class Il reserves. are
licensed to private or state enterprises. These operators have licenses
from the Sabah Forestry Department to manage and utilize the forest
resource under certain conditions.

In state land, the land and resource owner is also the State but
represented by the Lands and Surveys Department. The Operator
must obtain a temporary occupational license (TOL) from the Lands
and Surveys Department for entering and occupying the area for the
purpose of harvesting. Clearing or felling forest vegetation does not
require any permit from the Sabah Forestry Department but removal of
timber from the area requires permission from the Sabah Forestry
Department and payment of royalties.

Alienated land is in many-ways similar to private ownership. However,
it is based on a long term lease with certain conditions for the
utilization. The land may even be taken back by the State if the
conditions for utilization ‘are not kept. Removal of timber requires
permission from the Sabah Forestry Department and payment of
royalties. Land under customary tenure shall, for the purpose of
environmental assessments, be considered as alienated.

2.3 ‘Legal Requirements

Under the Environment Protection (Prescribed Activities) (Environmental
Impact Assessment) Order 2005 the submission of PMM and EIA are
mandatory requirements for forestry operations in Sabah under the First and
Second Schedules of the Order respectively. Specifically, the prescribed
activities are:

First Schedule: List of Prescribed Activities Requiring Proposal for
Mitigation Measures (PMM) Report



Item 2: Forestry

Para (i)

Para (ii)

Felling or extraction of timber covering an area of 100
hectares or more but less than 500 hectares

Development of forest plantation or reforestation covering
an area of 100 hectares or more but less than 500
hectares

Second Schedule: List of Prescribed Activities Requiring Environmental
Impact Assessment (EIA) Report

Item 2: Forestry

Para (i)

Para (ii)

Felling or extraction of timber covering an area of 500
hectares or more

Development of forest plantation or reforestation covering
an area of 500 hectares or more

There are also other prescribed activities that have an indirect connection to
forestry operation. These include. (but are not limited to):

First Schedule: List of Prescribed Activities Requiring Proposal for
Mitigation Measures (PMM) Report

Item 1: Agriculture

Para (i)

Para (ii)

Para (iij)

Development of agricultural estates or plantations
covering an area of 100 hectares or more but less than
500 hectares

Development of agricultural estates or plantations
involving change in type of crops covering an area of 100
hectares or more but less than 500 hectares

Conversion of wetland forests into agricultural estates or
plantations covering an area of 20 hectares or more but
less than 50 hectares

Second Schedule: List of Prescribed Activities Requiring Environmental
Impact Assessment (EIA) Report



Item 1: Agriculture

Para (i) Development of agricultural estates or plantations
covering an area of 500 hectares or more

Para (i) Development of agricultural estates or plantations
involving change in type of crops covering an area of 500
hectares or more

Para (iii) Conversion of wetland forests into agricultural estates or
plantations covering an area of 50 hectares or more

Para (iv) Agricultural programmes involving the settlement of 100
families or more

Item 9:Quarries

Para (i) Quarrying of aggregates, limestone, ' silica, quartzite,
sandstone, sand; marble or stones: for commercial or
construction purposes within 3 kilometres of:

(a) Any existing settlement, residential, commercial or
industrial area, major roads, or any buildings for public
purposes; or

(b)  Any area for which a license, permit or approval has been
granted for development of settlement, residential,
commercial or industrial area, major roads, or any
buildings for public purposes

Under Section 12A of the Environment Protection Enactment 2002, amended
in 2012, failure to comply to the requirement for an Environmental
Assessment may result in a fine not exceeding fifty thousand ringgit
(RM50,000) or imprisonment for a term not exceeding two years, or both a
fine and imprisonment, under the First Schedule. Under the Second
Schedule, failure to comply may result in a fine not exceeding one hundred
thousand ringgit (RM100,000) or imprisonment for a term not exceeding five
years, or both a fine and imprisonment.

An Environmental Assessment is an important technique for ensuring that the
likely impacts of forestry operations on the environment are fully understood
and taken into account, before the commencement of such activities. The
main objectives of an Environmental Assessment for forestry operations are:



e To assess and recommend the most appropriate forestry operation options
based on existing site conditions, so as to minimise impacts on the
environment;

e To identify, predict and wherever possible quantify the significance of any
adverse impacts on the environments and communities that are likely to
be affected by forestry operations;

e To formulate and incorporate appropriate and cost effective mitigation and
abatement measures into overall planning for forestry operations; and

e To determine a suitable and effective programme for ensuring
environmental compliance and monitoring of residual impacts.

Other legal requirements applicable to forestry operations, which should be
referred to by the environmental consultant during preparation of the
Environmental Assessment report are:

Legal Requirements Relevance

Forest Enactment, 1968 — ' Requirement of forest management
plan; forest harvesting plan

— Requirement for RIL and other
forestry practices

Environmental Quality Act, 1974

Restriction and prohibition of
pollution (air emissions, noise
pollution, inland waters, soil, waste,
hazardous and scheduled
substances)

— Prohibition of open burning
— Management of scheduled waste

Environmental Quality (Sewage) Provision and proper operation of
Regulations 2009 sewage treatment system

— Sewage discharge quality

Environmental Quality — Management and disposal of
(Scheduled Wastes) scheduled waste including storage
Regulations 2005 and labelling




Legal Requirements Relevance

Wildlife Conservation Enactment

Protection of plants and animals

1987 — Protection of land and property
against damage by animals
— Animal rescue operations
— Requirement to notify Wildlife
Department
Town and Country Planning — Preparation and approval of
Ordinance (Sabah Cap. 141) schemes for designated landuse of
an area (zoning)
Land Ordinance (Sabah Cap. — Land matters
68)
Water Resource Enactment, — Water conservation areas
1998 — Flood plain management areas

- River reserves

Cultural Heritage (Conservation) Preservation and conservation of

Enactment 1997 cultural heritage sites
Sabah Biodiversity Enactment, _—.. License to access biological
2000 resources

Pesticides Act, 1974 — Approved pesticides

— Storage and handling of pesticides

In addition to the legal requirements, there are several guidelines related to
the environment which should be considered by all forestry operators. These
include (but are not limited to):

e Reduced Impact Logging (RIL) Guidelines (Sabah Forestry Department,
2009); and

e EIA Guidelines for Oil Palm Plantation (EPD, 2012).

These guidelines should be followed as appropriate (depending on the project
concept and site specific issues) by the environmental consultant during
preparation of the Environmental Assessment report for submission to EPD.

The guidelines and legislation above are correct as of November 2012. It is
the duty of the environmental consultant at all times to update the list and to
apply the latest regulations as issued by relevant government agencies.

110



2.4 Application and Approving Procedures

Any person who intends to undertake forestry activities in the State of Sabah
is required to submit an Environmental Assessment report to the Director of
EPD, Sabah for approval. The contact details for EPD are:

DIRECTOR

ENVIRONMENT PROTECTION DEPARTMENT
Tingkat 1 — 3, Wisma Budaya

Jalan Tunku Abdul Rahman

Beg Berkunci 2078

88999 Kota Kinabalu, Sabah, Malaysia

Telephone Number: +60 (088) — 251 290/ 251 291/ 267 572/ 268 572
Facsimile Number: +60 (088) — 238 120/ 238390

Email Address: jpas@sabah.gov.my

Website Address: http://www.sabah.gov.my/jpas

Other approvals required prior to forestry operations include (but are not
limited to):
e Wildlife Department

Notice of 30 days to be given to the Wildlife Department prior to
commencement of any harvestor land clearance activities in natural forest
according to the Wildlife Conservation Enactment (1997).

e Sabah Forestry Department

Approval for timber areas and issuance of timber licenses, fall under the
authority of the Sabah Forestry Department under the Natural Resources
Office. In addition, the State Forest Enactment 1968 as amended, in
particular Section 28a (1992) requires the establishment of Forest
Management Plans.

e Department of Agriculture

Approval of the development of oil palm plantations falls under the
Department of Agriculture.

e Lands and Surveys Department

State land utilised for temporary resource extraction purposes requires a
Temporary Occupation License in the form of Schedule IV, Section 18 of

| 11



the Land Ordinance 1930 (Cap. 68), from the Lands and Surveys
Department.

e Royal Malaysian Police

Use and storage of explosives and of hazardous substances fall under the
Royal Malaysian Police and Department of Environment.

e Department of Environment (DOE)

Use of large diesel generators requires approval from the Department of
Environment.

2.5 Key Stakeholders

As part of the environmental assessment procedure, EPD will seek technical
comments from relevant departments with responsibilities for specific aspects
relating to forestry operations.The main responsibilities of these departments
in relation to the environmental assessment are listed below. However the
department may also comment on any other aspect of the assessment, if
deemed relevant.

Department Responsibility
Lands and Surveys Department - Land titles/ ownership
Sabah Forestry Department — | Issues logging licence, proposed
riparian reserves and steep land
reserves
District Office — Local settlement issues, water use,
complaints
Sabah Wildlife Department — Habitat and wildlife issues
Department of Irrigation and — Water supply issues and proposed
Drainage riparian reserves
— Hydrology and drainage
— Water resource issues
Department of Fisheries — Estuarine fisheries
Department of Environment — General environmental concerns
(air, effluent, water, scheduled
waste)
Department of Health — Local water supplies

|12



The list of departments is not exhaustive and may vary depending on the
forestry operation concept and sensitivity of the location.

EPD is responsible for overseeing the environmental assessment procedure
in relation to the prescribed activiies and at the same time, requires
comments/ concerns/ advice from the key stakeholders for decision making:

|13



3.2

Typical Project Activities

Project Plan

An environmental impact assessment is an assessment of an intent, i.e. the
assessment of the potential impacts occurring from well described planned
activities.

It is therefore important that all activities, which have potential environmental
impacts, are planned properly and described in sufficient detail prior to the
environmental assessment. After the initial project = information, the
Environmental Assessment report therefore concerns the project description
or plan.

The Project Proponent must provide the environmental consultant with a
detailed description of all forestry operations, including supporting activities.

Project Components

Forestry is a complex business, which has the core activities leading to
growth, yield and subsequent marketing of forest products. In fact, there may
be other products than timber: latex, water, rattan, tourism activities, dammar,
fruit and bush-meat.

Table 3-1 lists typical forestry activities. While other projects may be divided
into stages or_phases such “as pre-construction/ construction/ operation,
forestry is<not sequential but consists of a list of different activities or
components, which are implemented simultaneously different places in the
concession area.

|14



Table 3-1: Typical Activities for Forestry Projects

Components

Activities

Project demarcation and
security

Boundary demarcation

Disclosure of information regarding the
project

Security arrangements

Planning

Exclusion of sensitive areas (steep slopes,
riparian reserves, vulnerable habitats,
water harvest areas) including
demarcation in the field

Zoning of forest functions (natural forest
management, industrial tree plantation
areas, protection areas, nurseries, camps,
community forests, wildlife corridors)

Measures for fire control

Access road establishment
Construction of bridges and culverts
Drainage systems and erosion control

Harvest

Inventories of tree species
Tree-marking
Felling

Yarding: Hauling the logs to intermediate
storage and final hauling. This may for
example be cable yarding, ground skidding
or by aerial methods

Intermediate storage and final hauling

Drainage and erosion control

Silviculture (not a
prescribed activity)

Enrichment or replanting

Climber cutting

Thinning




Components Activities

Plantation establishment e Pre-clearing (salvage) harvest
and management e Clearing and biomass disposal
e Land preparation including terracing
e Species selection and planting

e Application of fertilizers and other
agrochemicals

e Weeding

e Beating up

e Singling, thinnings, pruning and other
silvicultural measures (not prescribed
activities)

e Drainage and erosion control including
cover crops

e Control of invasive species

Nursery establishment and | e  Site selection in relation to rivers and
management drainage

e Waste water management
e Agrochemicals storage and management
e Phyto-sanitary safeguards

e Drainage and erosion control

Workshops and fuel e Control of oil, fuel and grease in
depots permanent as well as temporary depots
and workshops

e Drainage and erosion control

e Waste management including
management of scheduled and hazardous
substances.

Camps (temporary and e Earthworks, drainage and erosion control
permanent) e Sanitary facilities
e Labour management

e Waste management

Closure e Scheduled closure of worked-over areas

e Unscheduled abandonment
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Components Activities

General (not prescribed e Organisational capacity for environmental
activities) management including employment of an
environmental officer

e (Carbon balances and carbon trading (not
prescribed per se but as plantation
establishment, yes)

e Wildlife management

e Social programmes

e Other mitigation programmes

Only harvest (natural forest as well as plantations) and plantation (re-)
establishment are prescribed activities together with those supporting
activities without which the harvest or establishment could not happen.
Roads, camps, nurseries and workshops are thus included in the prescribed
activities as an integral part of the forestry operations of harvest and
plantation establishment. Growth and quality enhancing silvicultural practices
do not require an Environmental Assessment:

Wildlife management, social programmes and other pure mitigation activities
are not prescribed activities either and thus not subjected to compulsory
Environmental Assessment. However, these activities may all be imposed as
mitigating measures by an Environmental Assessment.

Forestry operators will normally have two distinct levels of planning as
required by the Sabah Forestry Department:

i. An overall Forest' Management Plan (FMP) covering the entire license
area for a 10-year period. This plan will be concerned with delineating the
license area, subdividing the area into functional forest classes such as
areas for natural forest management, industrial tree plantation,
conservation, water catchments or auxiliary facilities such as camps and
nurseries. The plan will address forestry issues such as production
objectives, harvest and plantation targets, main principles of technology
choice, and relation to surrounding communities.

ii. An Annual Work Plan (AWP) focusing on forestry production targets
details such as harvest, planting, silviculture, road building and similar core
activities. At workplan level are also the detailed comprehensive harvest
plans, which are made in forest reserves and which include detailed
harvest planning including tree mapping and technology guidelines.
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3.3

3.3.1

These plans are partial project descriptions. Partial as they focus on the
primary forestry production without necessarily including issues of
environmental management such as waste management, biodiversity
management, camp and workshop hygiene, erosion control, sedimentation
control, dust and noise reduction or social impact outside the license area.

Without detailed knowledge of technologies and methodologies as well as
scope for each of these activities, the consultant cannot make.a reliable
assessment. The environmental consultant would in such cases have to
propose mitigation measures to cover the missing points and work from there.

Current Practice

Forestry in Sabah is normally either natural forest:-management or industrial
tree plantation management. Occasionally permits are given to plant tree
crops such as rubber or oil palm, which traditionally-have not been seen as
forestry crops. Planting and final felling of such tree crops may be assessed
using these guidelines, but oil harvest or latex tapping management and
maintenance will require assessments following other relevant guidelines.
This is also valid for auxiliary activities such as quarries and extraction of river
sand. Such activities, even though they are in support of the forestry activities,
must be assessed using the specialized guidelines.

All concessionaires holding a Sustainable Forest Management License
Agreement are now required by the Sabah Forestry Department to become
certified for sustainable management practices by an internationally
recognised entity. Such certification includes planning requirements and
requirements for socially and environmentally sound management.

Natural Forest Management

It is the intention behind the management of the Permanent Forest Estate that
these areas shall be kept under forest in perpetuity. Very little silvicultural
activities in terms of growth and yield improvement or manipulation of stand
structures take place. Only if the forest has become so degraded by earlier
timber harvesting, so that there is little residual commercial standing stock,
will " silvicultural treatments be conducted. These generally consist of
enrichment planting under the canopy of the remnant forest.

Timber harvest regulation therefore substitutes for silviculture treatment.
Harvesting generally consists of a selective harvest of trees above a specified
minimum diameter at breast height (DBH), leaving the smaller trees to grow
until they reach the specified harvest diameter.
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In Sabah, the actual harvest process must be done through the so-called
reduced impact logging process or RIL. This process is described in
guidelines issued and regularly updated by the Sabah Forestry Department.
In short, the RIL includes detailed mapping of individual trees, selection of
crop trees, and planning of felling direction and yarding. In terms of
environmental management, the RIL prescribes cable yarding or a minimum
skidding system in order to avoid compaction and erosion. It should be noted
that the RIL system is more than just timber cutting. The RIL guidelines also
include guidelines for track and road construction, establishment of riparian
reserves and protection of critical areas such as steep slopes.

The harvesting itself can be done in a multitude of ways, each with its. own
particular limitations, advantages and environmental implications.

e Before year 2000, the dominant system of harvesting included a felling
crew equipped with a chainsaw and a tracked skidder (mostly a bulldozer)
equipped with a back-mounted winch. The felling crew would fell the tree
and cut off the branches after which the skidder would skid (drag) the log
out in full length. The skidder could take several logs by using chokers, i.e.
smaller lengths of cable attached to the main cable. These chokers were
set around the logs by the skidder-driver’s assistant, the choker-man. If a
single log was skidded alone, the skidder might lift the front end from the
ground thus avoiding most. of the soil damage from the skidding operation.
Most soil disturbance during harvest was done by skidding. Once at the
roadside the logs were debarked and loaded onto trucks, still full length,
before being taken to central log ponds and other areas, where a sorting
and measuring takes place. Ground based skidding is normally not
permissible on slopes steeper than 25 degrees.
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Plate 3-1: Crawler-tractor based skidding

Cable yarding is increasingly being used in Sabah. The systems may be
referred to either as:

- “high lead” where one end of the log is suspended during the yarding
and the other drags on the ground; or

- “sky line” where the log or logs are totally suspended in the air without
touching the ground.
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Cable yarding is mostly done either by setting up cable systems between
spars (towers or natural trees) or with the use of so-called log fishers,
which are modified excavators fitted with a winch. These excavators
function as a mobile spar in principle lifting one end of the log from the
ground while winching uphill.

g 7 BAELL 35
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Plate 3-2: Central spar for cable yarding

High-lead systems do not have a good track record in natural forest
management in Sabah as the systems often are set up to serve a circular
area around a central spar. This set-up creates excessive erosion and
compaction on the hiltops, where the spars ar set up. High lead systems
are therefore not in general recommended for this scenario, i.e. for natural
forest management.
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Plate 3-3: Logfisher

e Helicopters are occasionally used for yarding. Helicopters will lift the logs
completely off the ground and lift them to the nearest roadside, where they
are collected by trucks with hydraulic cranes or skidded conventionally to
landings for debarking and other handling. Helicopter logging completely
eliminates the erosion created by skidders and may thus be allowed on
much steeper land than the conventional skidding system.

Adoption of the RIL guidelines‘simplifies the assessment process as many of
the associated environmental impacts are addressed by using these approved
RIL practices.

In_terms of environmental assessment and monitoring, RIL is required by
Sabah Forestry Department and is accepted by EPD. Timber harvesting is
monitored by the Sabah Forestry Department and monitoring results are
communicated to EPD. Therefore, environmental consultants do not generally
have to specify requirements for timber harvesting techniques, but refer to the
fact that RIL, in accordance with the Sustainable Forest Management License
Agreement, will be implemented and that it is being monitored by the Sabah
Forestry Department. Only if the environmental consultant feels that additional
measures are needed for site specific reasons will there be a need to make
specific recommendations on timber harvesting methods.

RIL based on ground based skidding is as a standard only permitted up to a
slope gradient of 25 degrees. Harvesting on slopes steeper than these may
be acceptable provided methods lifting the logs from the ground, e.g. aerial or
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cable yarding is used. Differentiation between high-lead and skyline is
important. There are examples within ITP areas in Sabah, where approval has
been given for applying high-lead systems up to 30 degrees and skyline
systems up to 35 degrees. However, such permits shall not be construed as
general permits as the environmental consultants in each case has made
specific recommendations and limitations.

3.3.2 State Land Harvest

On state land, even before there are any conversion plans, timber harvesting
may take place at a higher intensity than permitted in the PFE. All species
may be harvested and the normal minimum log diameter limit for harvesting
trees is waived. There are no considerations for regeneration of a future
forest.

There are no requirements for the employment of RIL on' such lands.
Therefore the environmental consultant must assess logging practices and
intensity proposed by the Project Proponent. The environmental consultant
must in this case devise methods to limit impacts on communities and the
environment, but the environmental consultant does not have to consider the
sustainability of the forestry operations. In general, the environmental
consultant does not need to consider loss of habitat unless the habitat in
question is regionally or globally important. This can for example be when
wildlife corridors from the hinterland need to be connected to river reserves, or
to each other or due to the presence of unique, threatened or endangered
species of flora and fauna.

3.3.3 Plantation Forestry

Plantation forestry is promoted in seriously degraded forest areas where there
is little or no potential for natural regeneration into mixed natural forest stands
within foreseeable time. At the same time, plantation forests satisfy the need
for short and medium rotation crops relieving the pressure on smaller size
natural timbers and maintaining the focus of natural forest management on
high value timber rather than on mass production of pulpwood and small
construction timber.

Most forestry plantations are grown in forest reserves, notably in Sipitang/ Ulu
Padas, Kalabakan, Ulu Segama, Gunung Rara, Ulu Sg. Milian, Sapulut and
Ulu Tungud Forest Reserves. Sabah Softwood Sdn Bhd has large areas
under plantation on alienated land forests near Tawau while SAFODA and
Begaraya Sdn Bhd are establishing plantations on state land. Sabah Forest
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Industries has two blocks of titled lands, which are used for ITP totally
embedded in the areas within Sipitang Forest Reserve.

Planning requirements for plantation forests in forest reserves are similar to
those for natural forest management areas.

Harvesting of plantations is in several ways different from harvest in areas of
natural forest. The guideline for RIL is therefore not directly applicable.

Plantation logs are small compared to those in natural forests. They are also
uniform and they are planted in rows and there are no non-commercial stems
to hinder the harvest.

The harvest occurs either as thinning or as complete clear felling of an area.

The large, tracked skidder, known from the natural forest areas is too large
and bulky for the plantation harvests. Two distinct systems are in use for
harvest: 1./ A ground based mechanical harvesting system using manual
chainsaw felling or feller bunchers (see Figure 3-1) and forwarders and 2./
manual chainsaw felling combined with cable based systems, which may
either be skyline or high lead systems.

On low-gradient terrain tracked or wheel based machines such as feller-
bunchers may be used. These machines grab the standing tree and cut them
at the base automatically either with a chain-saw or with a hydraulic cutter.
They can hold more than one stem-at any one time after cutting. The stems
are held vertically and are thus taken out of the stand vertically without
touching the ground. The felling head may be mounted on a long arm (swing-
boom)<or it may be mounted directly on the machine in which case, the
machine must drive up to the tree to fell it.
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Source: http://www.forestsandrangelands.gov/catalog/equipment/fellerbuncher.shtml|

Figure 3-1: Articulated “drive-to-tree” feller-buncher

Boom
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Feller Buncher Head

Source: http://www.forestsandrangelands.gov/catalog/equipment/fellerbuncher.shtml

Figure 3-2: Swing-boom feller-buncher
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The environmental impact will be different depending on the application of
wheeled or tracked machinery and whether the equipment is drive-to-tree or
equipped with a swing-boom. Tracked machines have a lower ground
pressure but create a disturbance when they turn compared with the wheeled
but articulated machines.

The swing-boom machines are excellent in thinnings, whereas the drive-to
tree machinery is designed for the space provided in clear-fellings. Feller
bunchers normally fell the trees in their path and drive on tops and debris,
thus minimising soil contact. See example of different types of feller buncher
in Figure 3-1 and Figure 3-2.

In any case, ground based machinery should not be applied in areas
exceeding 25 degrees.

Feller-bunchers do not process the logs, i.e. they do not cut branches, debark
or cut logs to length. This is left to manual labour at the landings or the site of
leaving the bunches. If forwarders are used, logs are normally cut to short
lengths at the sites, where the feller-buncher leaves the bunches.

In steeper areas, cable yarding systems may be applied, either for salvage
logging in connection with clearance or for clear felling.

On terrain not exceeding 30 degrees gradients, high-lead systems are
suitable. In these cases, a small tower/— a “spar” — is set up at the landing site
and a cable strung to a tree on.the other side of the cutting area. A pulley on
the main cable is attached to a motorized winch at the spar so a cable can be
strung to-the root-end of the log to be extracted. The winch operator will then
lift the root-end of the log from the ground and drag the pulley to the landing,
normally with the top /end of the log touching the ground, which is normally
covered with debris-and branches. Soil contact is minimal and the erosion risk
is therefore low.

On steeper ground a similar system may be employed but in this case, the log
is totally suspended in the air without touching the ground. This system is
normally referred to as “Sky-line”. Erosion damage is eliminated from the
skidding/ yarding operation and the system can therefore be permitted on very
steep areas.

A cross between the systems is log-fishing, where an excavator is converted
to a cross between a spar and an elevated winch. The arm can reach far into
the stand and logs can be winched, either by dragging or suspended.
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It must be expected that in a short time, increasingly mechanized systems
including various types of processors will be introduced. Such systems have
already been in use in other countries with a long tradition for plantation
forestry. The machines, which mostly are designed for coniferous forests can
clear the logs for branches and cut the logs to specified lengths. Some
machines are designed with magazines for holding short logs thus to some
degree eliminating the forwarder.

3.3.4 Forest Clearance and Conversion

Large swaths of forest may be converted from natural forest to.industrial tree
plantations, or to agricultural estates. While this may be seen.as an
environmental issue in a global context, such considerations -have been
included in the government decisions for land use planning and utilisation of
natural resources. The issue of converting natural forest into plantations or
agriculture is outside the scope of the environmental assessment. Calculation
of greenhouse gas emissions, however, shall still be done, including proposed
measures to compensate for these emissions.

If the clearing is for agricultural crops such-as oil palm, the environmental
assessment report must follow the EIA guidelines for establishment of oil palm
plantations. If the purpose is for industrial tree plantations (ITP) the
environmental assessment must-be conducted according to EIA guidelines for
forest harvesting (logging) and forest plantation establishment.

Clearing may occur in several steps, each of which is to be assessed in the
environmental assessment. The clearance may include:

e A standard timber harvest, with or without RIL methods;

e A salvage logging operation where timber not normally permitted to be
harvested is extracted. RIL is normally not required for this type of timber
harvest;

e A total cutting of any remaining vegetation (biomass waste); and
e _Disposal of biomass waste.

In conjunction with forest clearance, land is prepared for plantation
development. This may include terracing, plantation roads, drainage, digging
planting holes or other site preparation measures. The planting itself includes
planting of the main crop as well as cover crops. During the planting and
during the first few years, there will be application of fertilizers, pest control
and weeding.
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3.3.5 Auxiliary Activities

The auxiliary activities in Sabah forestry include nurseries, workshops, camps,
road building, transportation, landings and log yards. There may also be
establishment of quarries for road building.

Auxiliary activities also include social programmes (interacting with local
communities) and security (protection against illegal activities).

Provide details on agreements governing the initiation of the project.
This includes for example the project status in relation to approvals
(received/ applied), permit number or license, permitted logging period i.e.
start and end date, and other comments from official authorities. State
clearly if any activity has already taken place onthe ground.

Listing all main project activities. This includes detailed information on
all activities, which potentially may have an impact on the environment,
positive or negative. Such activities.include:

boundary demarcation (including field demarcation and guarding);

road building (including bridges, culverts, drainage, procurement of
road building materials, quarries, slope stabilization);

camps and workshops(including drainage, waste management,
sewage systems, procurement of building materials);

handling of hazardous substances (oil, fuel, agrochemicals);

harvest of both natural forests and industrial tree plantation areas
(sites, timing, technologies, methodologies);

log handling (skidding, transport, de-barking, stumping, storage,
loading and unloading);

land clearing (technologies and methodologies, disposal of debris and
waste, timing and wildlife considerations, greenhouse gas off-set);

silviculture (use of agrochemicals, weeding);

nurseries management (location, storage and handling of
agrochemicals, waste water management);

wildlife management (corridors and protection zones, phasing of
activities); and

abandonment plans (activities when closing a coupe or otherwise
closing an area temporarily or permanently).
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Scoping

This chapter deals with the scoping stage which defines the work scope for
preparation of the Environmental Assessment report (refer to Table 4-1).

Table 4-1: Assessment Procedures - Scoping

The Seven Steps Summary of Main Required Activities
Step 3: Environmental Consultant:
Project Scoping and « Undertake scoping activities

Preparation of Terms of
Reference/ Scoping
Note

Assess initial project description and assist the
Project Proponent to make amendments

s Perform initial site visit

» Prepare a draft TOR or Scoping Note

» Undertake the public hearing activities
required for Special EIA

 Participate in.review meetings

» Finalise the TOR for EIA or Scoping Note for
PMM and obtain final approval from EPD

Scoping is the identification of potential environmental impacts and the
predicted extent of the impacts: This exercise is an important early stage of
the environmental assessment process to ensure that the assessment is
carried out properly and appropriately, i.e. that the report is sufficiently
comprehensive, while at the same time preventing the assessment from
becoming unnecessarily protracted or expensive due to inappropriate focus
on issues. of only minor concern

In-—-general, the scoping process is outlined in EPD’s Handbook on
Environmental Impact Assessment in Sabah. This section briefly outlines the
main steps in scoping, but primarily focuses on providing specific guidance
on:

e Identification and preliminary assessment of potential impacts with respect
to certain approaches to forestry operations and with respect to specific
project locations; and

e Selection of appropriate assessment methodologies, based on project
sensitivities.

In order to carry out the above, a comprehensive description of the project in
terms of location, activities and processes needs to be developed. This is
described in the following section.
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4.1

4.1.1

Project Information

The first step in scoping is to obtain as much relevant information about the
project as possible, to ascertain the scale of the project and its component
activities which may result in impacts to the environment.

Description

A description of the project location, activities and potential qualitative and
quantitative impacts should be developed at this stage in order to identify the
stages, activities or characteristics of the proposed project that are likely to
give rise to environmental impacts.

4.1.2 Project Location

A preliminary assessment of the baseline conditions shall be made to identify
key sensitive receptors. Consideration should be given to the existing
topography and drainage features, soil and vegetation conditions, wildlife,
water quality and sensitive habitats and.land uses.

A site visit and preliminary consultations with relevant regulatory authorities
must be undertaken during the scoping exercise.

4.1.3 Identification and Prioritisation of Impacts

Based on the previous steps, a list of all potential environmental impacts
should be made with a preliminary estimate of their relative significance. The
key impacts are those with the highest potential significance, considering both
spatial scale, significance to stakeholders, potential impact severity and
mitigation potential. EPD’s Handbook on Environmental Impact Assessment
in Sabah is a useful resource for this assessment. A prioritised list of impacts
shall-thereby be established and clearly described.

For each key impact identified, the anticipated zone of impact should be
estimated by the expert judgment of the relevant specialists, based on
conditions at the site. The zone of impacts may differ depending on the
environmental component; the zone of impact for noise pollution for example
may be much smaller than the potential river water quality zone of impact,
owing to properties of both the polluting and the dispersing agent and the
conditions at the site.

Some potential impacts and their zone of impact for forestry projects are
shown in Figure 4-1.
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Source: Adapted from DOE Malaysia EIA Guidelines for Land Reclamation Projects, 2008
Figure 4-1: Main issues and extent of impacts for forestry operations
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4.2

4.3

Types of Impacts

Whereas forestry operations can provide significant planning and
development opportunities as well as benefits to the public if properly planned
and executed, there are also numerous potential adverse impacts that have to
be taken into account. The potential impacts are site and project specific,
depending, among other factors, on topography and drainage patterns, but
mostly on the forestry practices chosen.

Whilst the environmental assessment evaluates both positive and negative
impacts, the positive impacts are generally site specific, related to the project
objectives, whilst the negative impacts can be considered as generic impacts
on the physical, ecological, or socio-economic..environments. A non-
exhaustive list of main potential impacts related to forestry operations is
provided in Section 5.3; these are also listed in Figure 4-1.

Terms of Reference

The TOR for the Environmental Assessment shall directly reflect the scoping
exercise whereby the environmental consultant should address the identified
impacts as fully as practicable. The level of analysis from baseline studies and
the sophistication of prediction and-evaluation methodologies, shall be tailored
to the level of significance of the impacts and hence level of precision required
for the evaluation, as illustrated in Figure 4-2. Less attention should be given
to those issues which have lesser significance. In practical terms, this means
that the level of uncertainty may be higher for these issues.
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4.3.1

Level of EIA
Required

Baseline Survey Scale and Duration
Level of Stakeholder Engagement

Level of Detail of Analysis

Project Complexity/Duration
Size of Potential Impact Area
Complexity of local processes
Sensitivity of adjacent habitats &&pecies

Stakeholder concern

Source: PIANC, 2010

Figure 4-2: Key factors in determining the level of environmental
assessment required

Data Collection Requirements

Collecting existing data is always the first step in the collection of baseline
information. It must however be reviewed for its relevance to the proposed
site, its accuracy, and used as a basis for determining what primary field
investigations may be required to ‘fill the gaps’.

Primary field surveys are almost always required for most aspects of the
environment, such as: existing vegetation and habitats, wildlife, water quality,
topography, socioeconomic and other factors. Field surveys are needed either
because published information in Sabah often does not exist at a suitable
scale, or is not generally applicable to the project being assessed.

Where primary field surveys are required, careful consideration must be given
to the design of the field survey and sampling programme (refer to Figure
4-3). The data collection must focus on the key issues needed to be examined
for the Environmental Assessment (identified during the scoping process),
and should be collected at the appropriate time(s) of the year. In Sabah, this
may include consideration of rainy and dry seasons, and on the coast, the
monsoon and inter-monsoon periods.
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It is important to address the temporal scale of the project when designing the
baseline survey programme. A long-term forestry operation programme (e.g.
ten or more years) would require a baseline survey that captures natural
seasonal variations within that period; while for a short project (for instance 6 -
12 months establishment phase), capturing a snapshot of the existing
conditions can be sufficient.

In addition, the survey programme shall take into account the anticipated zone
of impact for the issue in question to ensure that all potential sensitive
receptors are included.

It should also be highlighted that a more detailed baseline, capturing seasonal
variations, provides more security for the Project Proponent, in the event that
natural variations are incorrectly perceived by stakeholders or regulators as
project-derived impacts.
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Figure 4-3: Examples of criteria for selection of baseline survey stations and methodologies
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5

Impact Prediction and Evaluation

This chapter deals with the assessment of the impacts that are likely to occur
in the existing environment when the project activities are implemented (refer
to Table 5-1).

Table 5-1: Assessment Procedures - Description of Impact Assessment

The Seven Steps Summary of Main Required Activities

Step 4: Environmental Consultant:
Undertaking the EIA/  « Assess the project details
PMM study - Plan assessment
» Assess the existing environments
- Physical environment
- Biological environment
- Human environment
» Assess the environmental impacts
- Soil erosion with associated river pollution

- River or soail pollution by hazardous
substances

- Loss of habitat due to removal of vegetation

- Emission of greenhouse gases due to
decomposition of biomass from land
clearing

- Creation of local development through job
and supply opportunities, access and
provision of services.

- Impacts on flora and fauna
- Impacts on human health and livelihoods.
- Waste and biomass handling
- Fire hazards
» Devise and propose mitigation measures
» Devise and propose monitoring programmes

This section outlines procedures for identifying the environmental impacts
associated with forestry operations as well as proposed methodologies for
assessing the scale and extent of the environmental impact.
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5.1

The magnitude of the impacts depends on the combination of existing
conditions and the selected forestry operation technologies and
methodologies, while the zone of impact depends on existing environmental
conditions such as topography, soil, vegetation, wildlife presence or nearby
settlements. Adverse environmental impacts affect production capacity within
the forest area as well as habitats and livelihoods outside the project area and
hence the Project Proponent is responsible to minimise such impacts by
adopting mitigation measures. As a general principle, mitigation:measures
should preferentially focus on addressing the impacts in order to eliminate/
minimise the residual impacts.

Even the best forestry operations may have — at least temporarily - negative
environmental impacts, which can deplete the forest of growth potential or
deteriorate living conditions for humans and wildlife in the zone of impact. The
zone of impact may have an irregular extent but will normally follow
hydrological features. Thus impacts are more likely to be downstream, rather
than upstream. Eventually impacts will reach the sea. Whether the impacts
will be significant this far depends on the cumulative impact with other
activities. The environmental consultant’s approach to assessing these
interrelated factors should be clearly described based on the TOR as
approved by EPD.

Description of Plans and Site

Step 4 of the overall environmental assessment process may be divided into
four (4) main parts:

i Description of planned activities and existing environment conditions;
i. Assessment of environmental impacts;

lii. Devising mitigation measures; and

iv. Formulation of monitoring programme.

This chapter deals with the description of plans and the existing conditions
within the site and the zone of impact (refer to Table 5-2).

The assessment of the existing environment and thus also the activities and
associated mitigation will, to a large extent, be based on an analysis of
topographic maps combined with knowledge of the field conditions. These
maps are based on aerial photo interpretation of dense canopy cover and can
only be indicative of terrain contours and smaller features such as creeks and
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streams. The actual delineation of areas and mitigation measures must be
based on the verifiable conditions in the field i.e. be based on field surveys.

Table 5-2: Assessment Procedures - Description of Plans and Existing
Environments

The Seven Steps Summary of Main Required Activities

Step 4: Environmental Consultant:
Undertaking the EIA/ + Assess the project details
PMM study « Plan assessment
» Assess the existing environments
» Physical environment
- Air
- Soils and geology
- Water
» Biological environment
- Flora-and fauna
» Human environment
- Public administration
- Demography
- Livelihoods and economic activities
« Assess the environmental impacts
» Devise and propose mitigation measures
« Devise and propose monitoring programmes

The impact assessment is, as mentioned, based on a combined knowledge of
the intent'and the existing environment.

An assessment must therefore be made of the existing environment, its
components and its sensitivity to impacts from the forestry operations. In
order to provide a basis for comparison during later monitoring, it is important
to have a set of baseline data, describing clearly the pre-project conditions.
The description provided must be clear and direct to the point being
discussed.

5.1.1 Project Screening

Screening is recommended to be applied by environmental consultants to
determine the aspects that should be covered in an Environmental
Assessment report. The process of screening should be simple and rapid, but
effective enough to eliminate major potential environmental impacts that have
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residual significance, such as destruction of environmentally sensitive areas
or priority habitat.

Screening allows for focus on real environmental issues at an early stage of
the assessment process and allows for environmentally sensitive planning
and the early resolution of some issues. This will minimise the possibility of
residual impacts. Project screening is conducted by assessing the project
details in relation to the existing environment as described in Section 5.1.2
and Section 5.1.3.

5.1.2 Assess the Project Details

In order to be able to propose realistic mitigation measures, the following
details which as a minimum deal with activities related to the following ten
main areas of concern should be obtained. It will also provide the scope of
work for the assessment to be included in‘the Environmental Assessment

report.
1 CONTROL OF FOREST HARVESTING AND PLANTATION AREAS
1.1 Site Demarcation
2 CONTROL OF FORESTRY OPERATION: GENERAL
2.1 Management and Protection of Areas of High Erosion Risk
2.2 Riparian 'Reserves
2.3 Workshop
2.4 Quarters
2.5 Sanitary Facilities
2.6 Culverts and Bridges
2.7 Roads Construction
2.8 Traffic and Transportation
3 CONTROL OF FORESTRY OPERATION: INDUSTRIAL TREE
PLANTATION AREAS
3.1 Nursery Establishment
3.2 Plantation Establishment
3.3 Terracing
4 HANDLING AND DISPOSAL OF OILS, SCHEDULED AND

HAZARDOUS SUBSTANCES AND WASTES
4.1 Use of Agrochemicals

4.2 Storage of Oil and Fuel

4.3 Disposal of Scheduled Waste

4.4 Disposal of Sewage
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10

SOLID WASTE MANAGEMENT

5.1 Disposal of Solid Waste

5.2 Disposal of Biomass Waste

BUFFER ZONES AND WILDLIFE CORRIDORS
6.1 Buffer Zones and Wildlife Corridors
WATER CATCHMENT MANAGEMENT

7.1 Water Catchment Management
FIRE CONTROL
8.1 Prevention of Open Burning

8.2 Forest Fire Prevention and Suppression
CLOSURE AND ABANDONMENT

9.1 Rehabilitation of fragile areas
PROJECT MANAGEMENT

10.1  Management Support

5.1.3 Assess the Existing Environment

It is necessary to provide sufficient information to give a brief but clear
illustration of the existing environmental components. These components
include, to the extent applicable (but are not necessarily limited to) the
following:

Physical Environment: topography, slope features, soil features, geology
(rock features, stability), hydrology (drainage and seasonal flow pattern,
flood'plains, swamps), climate (temperature, wind regime, rainfall), surface
water quality (particularly for Total Suspended Solids, Dissolved Oxygen,
pH, Temperature; Phosphorus, Nitrogen, Coliform Count and harmful
pesticides), air quality and noise level.

Biological Environment: wildlife, forest cover, rare, protected or
endangered species (terrestrial and aquatic flora and fauna, elephant and
rhinoceros home range) and area (mangroves, national parks, wildlife
sanctuaries/ corridors, salt licks, peat swamp, freshwater swamp),
fisheries, aquatic biology, wilderness or protected areas, key conservation
value habitats or species.

Human Environment: population and communities (including numbers,
locations, compositions, employment and others), land use, location of
important economic resources/ upstream and downstream activities
(including plantations, river sand extraction, fish rearing, Tagal areas),
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infrastructural facilities (including water supply, electricity, sewerage, flood
control), institutions (such as schools, clinics and places of worship), water
catchment areas, transportation (roads, navigation and others),
archaeological, historical and cultural values and aesthetic values.

The baseline study for the Environmental Assessment should concentrate on
identifying those environmental components that may be significantly
impacted by the proposed project. These may be identified through ground
observation, literature review and stakeholder consultation. The description
can be presented in the form of mapping, listing or reports in the
Environmental Assessment report.

5.1.4 Study Area and Zone of Impact

5.2

Generally, a study area for the preparation of an Environmental Assessment
report covers a 3 km radius from the project site boundaries. However, the
study area should focus on what the environmental consultant deems to be
the zone of impact. A clear delineation of the study area based on actual
ground survey conducted is important to define the area within which impacts
should be considered.

There may be different zones of impact for the physical (such as water quality,
terrain features and hydrology), biological (such as wildlife species, habitat
and diversity) and human-(such as social issues affecting communities,
cultural and aesthetic aspect and land use) environment. The environmental
consultant should overlap these impact zones and decide which zone is
particularly sensitive.and where impacts are likely to be of some significance.
Such zones may reach far downstream from the site, particularly if there are
sensitive areas downstream or locality concerns. The zone of impact can be
determined after understanding the concept of the proposed development and
conducting ground-observations to identify these sensitive areas.

The extent of the study area/ zone of impact must be mapped out, clearly
defined and justified in the TOR document and agreed upon with EPD. This
will “particularly include human settlements that are to be included in the
assessment surveys for the preparation of the Environmental Assessment
report.

Impact Assessment

The Environmental Assessment for forestry operations will assist in the
following:

e Planning of site preparation works and plantation establishment;
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5.2.1

e Identification of environmental impacts and the risk of negative impacts;
e Exclusion or protection of sensitive or vulnerable areas; and

e Protecting environmental components in the immediate site area, in
adjacent areas and in the broader environment.

Integrating environment protection at the project planning stage will ensure
that measures to avoid and minimise pollution can be built into ‘the project
design and work schedule. The Environmental Assessment should not only
consider the environmental impact on a site, but whether ornet significant off-
site effects are likely. An initial assessment of the site should be conducted to
identify sensitive environmental areas or land-uses that require protection.
These may include:

e Sensitive or endangered flora and fauna;
e Aquatic plants and animals, if a natural waterway is affected; and
e Historical/ cultural areas that are considered as sensitive.

The first activity to be performed as part of the Environmental Assessment
process is to identify environmental issues which are important and which will
need to be studied in detail, and to identify and eliminate issues which are of
little or no importance and therefore can be excluded from the Environmental
Assessment study.

EIA Matrix

Impact assessment is not an exact science. The assessment of impacts
therefore requires a deep knowledge and understanding of the local
environment and the forestry operation. Therefore, different assessments are
likely to come to similar but still somewhat different, conclusions.

The environmental consultant should combine their personal experience with
recent. international and local research results, monitoring reports from
neighbouring areas of active forestry operations, new survey data and in
some cases from the results of modelling.

Literature on the impacts of forestry operations already exists and in the first
instance this should be consulted. A review of known impacts documented for
similar environments is likely to provide a good foundation for the basis of the
impact assessment.
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Results obtained from computerised mathematical models need to be verified
against field data. It should be recognised that for the results to be
representative, the data requirements are high and limited by the quality of the
input data. To enable verification by EPD, actual procedures must be made
available. Before using computer models, prior consultation and approval with
EPD is advisable.

It cannot be stressed enough that the environmental consultant should take a
realistic and site specific view of the project. They shall neither promote nor
counter the proposed activities but realistically present, what in their
professional opinion is realistic to expect as a result of the plans. In order to
have an impact on the planning, the environmental consultant should focus on
a limited number of significant key issues supported by literature review and
project specific information. In addition to an assessment of the probability
(risk) of the impact to occur, each issue shall be described with a view of:

e The magnitude of the projected impact.

e The permanence of the projected impact.

e The reversibility of the projected impaci.

e Cumulative impacts aover time of the projected impact.

This means that these four points must be represented as sub-headings for
each description of an impact.

The summary of results shall be presented in an EIA Matrix, an example of
which is shown in Table 5-3. To guide the reader of the Environmental
Assessment report, this summary table is best placed before the descriptions
of each environmental impact.
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Table 5-3: EIA Matrix (Example)

Impacts Magnitude | Permanence | Reversibility | Cumulative

Key Environmental Impacts

Soil Erosion, Water
Pollution and 2 2 3 3
Hydrological Impact

Biomass Waste

Management 2 2 2 2

Ecological Impact 2 2 2 2

Other Environmental Impacts

Social Impact 2 2 2 1

Abandonment 1 2 2 2

Legend Number

Criteria 1 2 3

Magnitude

Measure of the Change/ effect to Regional/

im or?ance of the C.h an ge/ ejfect_ local gonditions nat?onal/
portanc : within project site , )

condition in relation and/ or to areas international

. only . . ,

to spatial immediately outside | change/ effect

boundaries

Permanence

To define whether
the condition is
temporary or
permanent

No change/ not

applicable Temporary Permanent

Reversibility
Measure of the
control overthe
effect of the applied
condition

No change/ not

i Reversible Irreversible
applicable

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 Non-cumulative/

applicable single Cumulative

When scoring the level of impact, the environmental consultant should give
justification on how the scoring has been done and what has caused very high
or very low assessment scores. This can be done by repeating the table row
at the end of each impact description. An example is given in Table 5-4.
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Table 5-4: Activity Level EIA Matrix (Example for Soil Erosion)

Criteria Score Justification

Impact extends to settlements located
approximately 1 km downstream of site
2 boundary at the nearby river which
utilised the water for domestic
purposes.

Temporary — duration approximately 6-
12 months (during each site

2 establishment stage only). Under
normal circumstances, river quality will
improve after about 3 years.

Reversible with the establishment of
2 ground cover and use of correct
technologies and methodologies.

Cumulative impact as erosion will likely
Cumulative Impact 3 to continue over time until new
equilibrium is reached.

Magnitude of
Change/ Effect

Permanence of
Impact

Reversibility of
Condition

5.2.2 Use of Geographical Information System (GIS)

The representation of spatial data by means of a GIS provides an appropriate
tool for representing and.analysing spatial data sets, particularly for larger,
more complex and sensitive projects. GIS therefore offer good opportunities
to examine the environmental sensitivity of different environments.

It is a requirement to submit datasets directly to EPD. The GIS used by the
environmental consultant should be able to export datasets in a format
readable by the EPD’s system. The environmental consultant should therefore
consult the EPD before the analytic work begins in order to ensure such
compatibility.

EPD may from time to time issue a list of map formats including standardised
map_symbols or spatial data requirement, which must be used in maps
submitted as part of an Environmental Assessment.

5.2.3 Optimisation of the Project Plan

The environmental consultant will at several points during the assessment,
find that the plan description provided by the Project Proponent is suboptimal
seen from an environmental point of view. There may be environmental
management issues, which are not included in the plan description, there may
be certain parts of the project scope, timing or lay-out, which are not seen as
acceptable, or there may be suboptimal choices of technologies or
methodologies. The environmental consultant will, when such flaws in the
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5.3

plan description become obvious, advise the Project Proponent on
recommendable plan changes so the final plan, which is being assessed by
the environmental consultant, is optimised for environmental management,
i.e. negative environmental impacts are being minimised through proper
choice of scope, technologies and methodologies.

It is unavoidable that the project activities will cause some residual impacts
even when all activities are carried out in the best possible manner. The
assessment by the environmental consultant will then concentrate < on
assessing the magnitude and effect of these residual impacts. There will be
no more that the Project Proponent can do to minimise them. There will,
however, be some mitigation in the form of compensation that can be
implemented. Off-set planting or replacement of habitat conservation, cash
compensation or substitutes for lost livelihoods or environmental services are
among the options for mitigating unavoidable and thus residual, impacts.

Project optimisation options must be thoughtfully considered and reported in
the Environmental Asssessment report so that the maximum benefits of the
project are clearly understood. These benefits should be considered against
any residual impacts that may be identified inthe Environmental Assessment.

Environmental Impacts

The key environmental impacts associated with forestry activities concern:
e Soil erosion with associated river pollution

e River or soil pollution by hazardous substances

e Loss of habitat due to removal of vegetation

e Emission of greenhouse gasses due to decomposition of biomass from
land clearing (burning is not permitted)

e Creation of local development through job and supply opportunities,
access and provision of services

The above impacts may cause further impacts such as:
e Impact on flora and fauna

e Impacts on human health and livelihoods

® Increased fire hazard

e Increased flood risk
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5.3.1

Documented advice should be provided to Project Proponent at an early
planning stage on best ways to improve the environmental sustainability of the
project.

Different activities related to forestry operations cause different impacts, while
technologies, methodologies and local, site specific conditions determine<the
extent of the impacts, i.e. the impact zone and the severity. As a planning tool,
it is important that the Environmental Assessment gives very clear
recommendations to the Project Proponent on how activities should be
implemented. The surrounding community, however, is more concerned on
where, when and how, impacts will affect their livelihoods; less.on why. The
definition of impact, particularly residual impact, shoud therefore be clear and
define impacts in terms of space, time, quantity and quality.

Erosion with Subsequent River Pollution

Any activity that exposes bare soil to the impact of rain and sun will cause
increased erosion. Slope failures are part of the natural processes in a rain
forest, particularly following the fall of large, mature trees or after exceptionally
heavy downpours. Surface erosion, however is normally minimal as the top
soil is protected by litter, roots-and tree canopies.

The activities that particularly cause erosion in forestry are:

Road building.

e Skidding andlanding activities.

e Clearing for conversion.

e Land preparation for planting including terracing.

e Camp and nursery construction.

Excessive canopy opening during harvest will further increase erosion rates.

The network of roads, skid trails and landings directly alters the catchment
drainage pattern and subsequently impacts water yield, water quality and river
channel morphology (refer to Plate 5-1). This in turn may affect dry and wet
season flow, storm flow volume or peak discharge, with consequences and
impacts for aquatic ecosystems. Hydrological changes will subsequently
impact the soil resource, causing increased erosion rates and associated
sedimentation problems.
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The description of the forestry operations provided by the Project Proponent
should include measures for avoiding erosion during the above mentioned
activities. The assessment must therefore focus on how the final choice of
technologies and methodologies will affect the particular environment in and
surrounding the site.

Considering the rainfall pattern in Sabah and the inherently fragile soils, soil
erosion will be a common environmental impact as a result of harvest and
forest clearing activities.

Plate 5-1: Road construction works can initiate large scale soil
erosion

Factors influencing soil erosion. The factors which determine the
magnitude of the erosion include:

The intensity and duration of rainfall.

e The erodibility of the soil, i.e. soil structure, particle size.
e The slope of the land.

e The nature of the vegetation cover.

e The location of project activities.
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e The area of land exposed to erosion.
e The period of exposure.
e The erosion control practices adopted.

To this shall be added the choice of technology and the methodology chosen
for applying the chosen equipment.

Hydrological changes. Clearing or harvest operations of any type inevitably
disturb the soil surface and the remaining vegetative .cover. This has
implications for site hydrology, which needs to be appreciated to understand
other associated impacts.

Removal of vegetation has several impacts on the hydrological cycle:

e Water that normally would be absorbed by the vegetation and returned to
the atmosphere due to evapotranspiration is left to run off on the surface
carrying soil with it on the ground.

e The soil’s retention capacity is reduced due to destruction of root systems.

e The direct impact of the rain on the 'soil surface compacts the soil thus
reducing its permeability and creating soil erosion with the associated run-
off.

e The machineries used to remove top soil and compacts the subsoil will
result in surface runoff rather than seepage through the soil and root
systems.

These changes all increase immediate run-off with increased erosion and
flash-flood risk as a result. It is normally neither possible nor necessary to
accurately quantify water yield from a forest area before or after forestry
operations. Acknowledging that removing vegetation does alter stream flow
volumes and timing should form the core of the impact statement. The
severity of the increase depends on specific local site factors and on
equipment and methods employed.

Residual impact. Increased erosion is inevitable once forestry operations
start in an area. However, since the main source is road and skid trail
construction there is a likelihood that the rate of erosion will subside in time
with re-vegetation and consolidation of disturbed soil surfaces.

Not all sediment from erosion will enter river systems immediately. Some may
be trapped temporarily or permanently before reaching rivers, other sediments
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may be temporarily trapped in the riverbed causing damage to the aquatic
habitat and resulting in a decline or loss of aquatic flora and fauna. The delay
in sediment transport due to this temporary entrapment must be
acknowledged and included in the assessment. To this should be added that
much of the material stemming from the natural erosion processes, trapped
this way, will be transported to the rivers during heavy rainfall. Measurements
of total suspended solids will therefore be highly variable and may not be
solely contributable to the forestry activities being assessed.

Clear-cutting operations compound the impacts associated with selective
harvest. However, the most severe erosion is caused by soil erosion loss of
topsoil during clearing for forest conversion to plantations.

Assessment Methodology:

The overall method for assessing soil erosion impacts shall include:

e FErosion hazard assessment incorporating biophysical data i.e. slope,
stream drainage network and, as appropriate, vegetation cover, rainfall
distribution and/ or intensity and soil classification.

e Assessment of intended management procedures i.e. area to be exposed,
length of time exposed, level of soil disturbance, erosion control measures.

The impact analysis should focus on identifying potential areas of erosion
hazard. A theoretical approach would be to analyse thematic data layers
based on the factors that control erosion, i.e. slope, rainfall, vegetation cover
and intended sites and schedules of disturbance i.e. location of roads and
other clearings. Additional layers should include all permanent streams and
catchment boundaries. Subsequent overlay analysis of these factors will help
identify  site “suitability at a reconnaissance scale of mapping, based on
erosion hazard.

Soil and rainfall data available from government departments will in most
cases be sufficient for the level of analysis required for environmental
assessments. However, for specific projects it may be necessary to collect
primary data in order to support critical planning and decision-making.

Sites identified as high-risk may require additional attention and investigation.
If a soil map is not available and an assessment is based on slope and rainfall
alone, but a high risk is indicated, this could merit the initiation of a soil survey
to further assess the risk.
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Although GIS is well suited for overlay analysis, manual methods may also be
employed. Careful consideration should be given to the type of data to be
included as it must contribute towards the hazard assessment.

Data requirements. The assessment of erosion hazard is a specialised form
of land resource evaluation, the objective of which is to identify areas of land
that will be threatened by or are prone to excessive soil loss. The assessment
aims at dividing a land area into regions of similar erosion hazard as a basis
for planning project activities and soil conservation work (Morgan, 1995).

Although the rate and amount of soil erosion under undisturbed conditions is
controlled by a number of known factors, the impact of the disturbance often
overrides these. This therefore requires the identification of the existing or
planned disturbance i.e. road network.

As a minimum requirement an assessment should include the following
processes and data layers:

Process 1: Elevation and Slope

e Topographical data should be extracted from available 1:50,000 national
map sheets. If the larger scale 1:25,000 data are available, this may be
used or at least reported that it-is.available. Elevation data is required to
derive slope (refer to Figure 5-1 and Figure 5-2). A minimum data
requirement is that slope is captured from topographic data from the
1:50,000 scale maps using-the minimum contour interval spacing
available; which.on most map sheets is 100 feet. Once data on elevation
has been captured it is usually easier to utilise computerised methods to
determine slope and several commercial software packages are available
to do this. Details of the software and the basic principles of the derivation
should be presented with the slope map. Digitally derived slope maps
captured from 1:50,000 topographic maps provide a general assessment
of the distribution of steep land, however, it should be recognised that
important local topographic variation may be missed, while the local
erosion risk may be underestimated.

This process can be enhanced and refined if more recent technologies
such as LiDAR (Light Detection and Ranging) data or aerial photography
is available, or can be arranged. This will allow the generation of a more
accurate DEM (Digital Elevation Model), good representation of
topography and identification of slope categories.

e Slopes of 25 degrees and above should be clearly marked on a map. As
described above, factors other than slope affect rates of erosion, however,
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such a map will provide important indicative information to enabled
identification of high-risk erosion areas. It is also recognised that in some
cases when other data is not available, then slope may be the only

indicator of erosion hazard available.

The limit of 25 degrees is the standard limit for operation of ground based
skidding systems. On fragile soils, the limit should be set at lower
gradients while systems, such as cable and helicopter systems, which
suspend the logs in the air above the ground, may be acceptable on

steeper slopes.

1147 208

—

/

LEGEND: -

1

=

Project Boundary

Contour - 100 ft Intervals

=

Figure 5-1: Elevation and geographical location of a project area
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Figure 5-2: Slope gradient as derived from site elevation data

Process 2: Additional Information

Additional information and data layers that may be used or specifically
requested include:

e Vegetation: Available data on vegetation cover, habitat and/ or current
land-use should be presented at the same 1:50,000 scale. If current
information is not available this data may be mapped for larger Forest
Management Units by using satellite imagery or aerial photographs, or by
site visits for smaller projects. In the context of soil erosion, vegetation acts
as a protective layer or buffer between the atmosphere and the soail,
absorbing some of the energy of falling raindrops, running water and wind.
The below ground root system also contributes to the mechanical strength
of the soil. Therefore vegetative cover plays an important role in reducing
erosion provided that the cover extends over a sufficient proportion of the
soil surface. Forests provide the most effective cover but a dense cover of
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grass or other herbaceous growth may be almost as efficient and quicker
to establish. It should be recognised that it is the removal of vegetation
that increases the hazard, therefore the intended or existing road network
may also provide an important indicator to identify areas of high erosion
risk.

Rainfall: Data on average annual rainfall over the project location,
presented at the same 1:50,000 scale, may in some instances provide
information for planning and assessment. If more appropriate rain data is
available i.e. data available from agricultural stations, research stations
and DID, this data should also be incorporated. Soil loss is closely related
to rainfall volumes and intensity, partly by means of the detaching power of
raindrops striking the soil surface and partly through the contribution of
rain to runoff. This applies particularly to erosion by overland flow and rills
for which intensity is generally considered.to be the most.important rainfall
characteristic. Although antecedent conditions may have some influence
on rates of erosion, in general rates will increase with‘increased rainfall
intensities. The most suitable expression of the erosivity of rainfall is an
index based on the kinetic energy of the rain. Thus the erosion potential of
a rainstorm is a function of its intensity .and duration. A spatial map of an
erosion potential index derived from rainfall intensity measurements
extrapolated over the project site could provide important additional
information. However, it.is recognised that the distribution of recording
gauges maybe limited. In general, high intensity rainfalls occur frequently
throughout Sabah and are capable of producing powerful erosion events.
Higher annual rainfalls would normally indicate a greater chance that such
events will occur.

Soil: Erodibility defines the resistance of soil to both detachment and
transport.” Although a soil's resistance to erosion depends in part on
topographic position, slope steepness and the amount of disturbance,
erodibility varies with soil texture, aggregate stability, shear strength,
infiltration capacity and organic and chemical content. Given the inherent
difficulties associated with determining any one of these factors - a
thematic layer might be constructed using available soils data, also
preferably at a scale of 1:50,000 or the largest scale available (see for
example 'The Soils and Crop Suitability Report of the Sungai Bole Area,
Lahad Datu - map scale 1:25,000). It may be that if a site is identified as
potentially having a high erosion risk, more data or an additional survey
will be requested. If additional information is requested, the survey
adopted should be an internationally accepted procedure, e.g. Food and
Agriculture Organisation of the United Nations guidelines for soil
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description (FAO, 1970) or should follow the recommendations of the
Department of Agriculture, Sabah. This procedure should also refer to
existing topography, geology, soils and relevant work in the area, which in
turn assists in deciding the level of groundwork and coverage required.

Observable properties such as soil depth, particle size distribution, texture,
structure and stoniness should be recorded using the FAO guideline for soil
description. The Soils of Sabah map (1974) has been described down to the
family. A soil family is a unit of classification defined specifically by the type of
parent material, which in Sabah has been quite broadly classified. The soil
parent material would for example be described as sedimentary, intrusive
igneous or crystalline basement rock. For the existing soils map of Sabah, soil
associations have been mapped at a scale of 1:250,000. A soil association is
not a classification unit but has been adapted to enable mapping based on
landform classes, dominant soil units and characteristic. vegetation, this
mapping level is broad and may be used for the initial assessment. In general
large particles are more resistant to transport because of'the greater force
required to entrain them. Fine particles are also resistant to detachment
because of their cohesiveness. The least resistant particles are silts and fine
sands.

When necessary a geologic data layer should be provided. However,
following disturbance the physical properties of most soils are changed so
dramatically that often there'is little relationship to the original data and survey
results. If soil data is used for erosion risk modelling or is presented as part of
the assessment; the significance of the data must be stated. For example,
one soil type may be more erodible because it has a higher percentage of
sands <and silts. The presentation of soil data without accompanying
explanatory information is not acceptable.

Process 3: Schedule and Phasing of Operations

The schedule and phasing of the forestry operations should be clearly stated
and when possible represented in a spatial format. If the project eventually will
result in forest clearance or conversion, information on the time lag between
logging, clearance and conversion to the alternative land-use is required. The
conversion to another land use, for example oil palm plantation or industrial
tree plantation, should preferably take place in phases or immediately after
the forest clearance and clear-cutting operations. If replanting is delayed, the
adverse physical environmental impacts will increase, resulting in long term
consequences, particularly in relation to soil erosion and water pollution.
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Process 4. Hazard Assessment Map

The overall assessment of erosion hazard should not be based on slope
alone but should incorporate all the above data layers. The resulting soil
erosion hazard map should identify regions that are at risk if disturbed, i.e. a
range or areas of steep fragmented hills with high erosion risk or isolated
areas of high erosion risk i.e. single hill slopes (refer to Figure 5-3). Each
locality should be given an identification number or code for reference. Due to
the difficulties associated with locating and identifying specific steep areas in
the field, the data will later require the integration of other data e.g. human
impacts, to focus the assessment on specific high-risk areas.

LEGEND:

:I Project Boundary
D steepLandArea N

"a® o' Seftlement

Rivers e e i

= — = Catchment Boundary

Figure 5-3: Erosion risks as derived from data on slope

5.3.2 River or Soil Pollution by Hazardous Substances

Three groups of hazardous substances may cause negative impacts from
forestry operations if proper measures are not taken:

e Qil and grease

e Sewerage
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e Agrochemicals

It is a requirement that the Project Proponent provides the environmental
consultant with detailed descriptions on how he intends to manage these
substances. The risk of contamination of soil and water from oil and grease
primarily come from oil depots, but workshops are also a reason for concern.
If the project description does not include sufficient bunds, surfacing and
drainage with oil and grease traps, the environmental consultant must ensure
the plans are amended or that such amendments are included as mitigating
measures.

Assessment Methodology:

The assessment may differentiate between permanent and temporary
installations as the risks from these will vary: Permanent fuel handling or
storage facilities are normally larger but at the same time more robust than
temporary ones.

When assessing the risk, the environmental consultant should compare the
robustness of safeguards such as bunds and storage facilities with that of
standard facilities, the frequency of handling and the sensitivity of the
surrounding area. The proximity to wetlands or water courses increases the
severity of any spills.

The risk of contamination and thus destruction of aquatic habitats or water for
human consumption is high and.only reversible after very long periods. This
impact is highly cumulative, i.e. small impacts from several sources can
quickly contribute to a highly unacceptable level.

Sewerage is a similar problem. It is mainly a problem from both temporary
and permanent camps and the operational plan must include measures for
managing or treating sewerage to a level where it does not pose a danger for
humans or for wildlife downstream of the operation. E. Coli pollution with
associated health problems will be a certain impact if measures are not taken
to prevent untreated sewerage from entering the waterways.

Agrochemicals are increasingly used in plantation forestry, both in the form of
herbicides and pesticides but also in the form of fertilizers. The assessment
shall not only document how these substances are applied in the field and the
impact there but also the risk of leaching from storage facilities. The issue of
workers’ health and safety when handling and applying these substances is a
matter for the Department of Agriculture rather than for the Environmental
Assessment for EPD.
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A particular issue for assessment of potential impacts from the use of
fertilizers is the issue of run-off water from nurseries. Such water may pollute
waterways with high concentrations of chemicals if they are properly
managed.

5.3.3 Loss of, or Changes to, Habitat

Forestry utilises vegetation and will therefore inevitably cause changes to or
even loss of natural or existing habitats. Silviculture and harvest in. natural
forest areas will change species composition among the trees and favour
individual trees, which in the eyes of forestry are commercially valuable before
it favours trees, which are valuable for wildlife refuge or fodder provision.

Larger animals will seek to escape areas actively being harvested but
normally will return once logging operations relocate out of the area. However,
the timber harvest will have fragmented the canopy and removed mature
trees of selected species, and damaged or destroyed others, including
species favoured by fauna and epiphytic plants.

Removal of large trees will promote growth in the residual forest and thus
increase its value as carbon sink, at least until the eventual decomposition of
the timber products.

If the harvest intensity exceeds sustainable limits, the forest will disintegrate
resulting in loss of regenerative and productive capacity.

Conversion to-industrial tree plantations will lead to complete loss of previous
habitat. Replacing the natural forest with a mono-culture and a new, less
diverse, composition of wild flora and fauna will eventually occupy the area.
Production rates will be controlled but limited in scope as the initial bio-
diversity is lost.

Assessment Methodology:

The loss of habitat is a function of the area and the degree of disturbance
(canopy opening, cutting of other vegetation), type of disturbance (removal of
over-mature trees preferred by many canopy dwelling species) and the
conservation status of the particular habitat.

The assessment may thus be based on GIS mapping calculating areas before
and after the disturbance, weighing this with the period it will take for the
return to mature conditions again. This should be held against the area of the
same habitat locally and within the watershed or river basin.
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A useful inventory for management purposes is an ecosystem map (see
Figure 5-4) based on aerial photography or satellite imagery with ground
checks augmented by information on the distribution of important species.
Ecosystem mapping based on altitude or precipitation regimes are other
possible ways of further subdividing the landscape. The ecosystem scale of
analysis may provide opportunities for estimating the given range of a
species. For example, it may be known that a particular species occur from
sea level to nearly 1,000 meters in elevation, as long as there is adequate
forest cover. Existing data and maps of habitat and species distribution should
be consulted to prepare the ecosystem maps. Range data are often more
readily available for mammals such as primates or popular bird species.
Reptiles, fish, insects and plant range data are generally not as well

documented.
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Figure 5-4: Example of a project area zoning by type of vegetation

5.3.4 Emission/ Sequestration of Greenhouse Gasses

Large forestry operations alter the carbon balance by both releasing carbon
through decomposition of forest products and waste and through altering the
forest’s capacity for carbon sequestration.
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Assessment Methodology:

Methods for calculating such changes and balances are being developed.
Calculation methods and reference rates of carbon contents, decomposition
rates and others are regularly published by the Intergovernmental Panel on
Climate Change (IPCC), national and international research centres and
NGOs.

The methods currently (2012) applied include:

e Estimation of carbon standing stock — both above ground and below. —
based on reference figures for similar vegetation. Roughly, dry biomass is
composed of 50% carbon, so if the volume or weight of dry biomass-is
known from detailed surveys or from using reference material, the amount
of carbon held in the biomass can be estimated.

e Estimation of emission rates for the forestry products is based on
estimated life cycles of the products (paper, energy wood, timber) and
waste left in the forest. If the proportion of the biomass which is utilised for
various products is known, and if the environmental consultant estimates
that e.g. paper has a life cycle of 2 years, timber 20 years, then the annual
emission of carbon can be calculated. This must then be converted to tons
CO, by dividing by 12 (the atomic weight of carbon) and multiplying by 44
(the molecular weight of carbon dioxide).

e Estimation of sequestration rates for the new vegetation to be created by
the forestry operation. Again this is estimated based on the area and
nationally acknowledged reference rates of sequestration for that particular
management regime.

¢ Methods for integrating and modelling, including the combined impact of
all of the above.

5.3.5 Creation of Local Development

Forestry should result in net positive socio-economic impacts through
generation of State revenues, creation of jobs in the forest as well as in
downstream and supporting industries. Transportation, communications and
other infrastructure will improve and government services will normally follow.
Availability of amenities such as schools, clinics, communication facilities and
electricity are all likely to improve.
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Assessment Methodology:

The social survey should give an indication of labour availability or rather the
need for employment in the area. This may be compared against the number
and type of employment opportunities, the Project Proponent guarantees will
be available for local communities.

The same assessment may be made for provision of other services and
goods.

5.3.6 Impacts on Flora and Fauna

The cumulative loss of habitat at a local level has resulted in biodiversity
issues fast becoming a global concern. In conducting environmental
assessments in Sabah, environmental consultants must distinguish between
two different losses of biodiversity - only one of which'is within their scope of
responsibility.

The global issue is focused on large scale loss of biodiversity associated with
government approved changes in land use such.as conversion of forest to
agriculture or conversion of natural forest to planted forest. This is within the
State’s rights in accordance with international agreements and it must be
assumed, sufficient information has-been made available for the government
to make a decision balancing development issues with the loss of biodiversity
and other environmental and ecological values. This global issue is therefore
outside the scope of the environmental assessment.

It is, however, an issue for environmental consultants at local level. The
environmental consultants must assess the importance of a particular site for
biodiversity in the state and locally. The environmental consultant shall also
assess the impact of fragmentation, i.e. will the remaining patches of habitat
be large enough to maintain their integrity and will the remaining patches be
able to sustain flora and fauna at a level beneficiary to human life and to
maintain of ecological and environmental balances.

Another issue of global concern is the productive capacity of seriously
disturbed forest habitats.

While this, from a global perspective, may be an environmental perspective, it
is seen as a development and economic issue locally and thus it is an issue
for the State Government to resolve. The stability, and ability to maintain
forest integrity is an “environmental” issue while forest production capacity is a
forestry and socio-economic one.
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There are three main impacts to be considered concerning flora and habitat:

e Will the new habitat composition be able to sustain the existing level and
composition wildlife (flora and fauna) and if not, what will be the
consequences?

e Will the new habitat composition — spatial and species — be stable, and if
not what will be the consequences?

e If it is anticipated that wildlife (fauna) will escape to adjacent areas, are
these areas capable of absorbing and sustaining the additional levels of
animals?

These questions include considerations concerning.invasive species, habitat
fragmentation, particular vulnerable species, temporary changes, and the
site’s role in connecting neighbouring areas; which may or may not contain
key conservation values.

Assessment Methodology:

The assessment takes departure in the biological surveys and other
descriptions of the biosphere in the area together with the assessment for loss
of habitat.

With the knowledge of the need for food and territory for the critical wildlife
species or the distribution of _high conservation value plants, the
environmental consultant shall"’on the maps indicate if wildlife can escape in
sufficient numbers and if the plants that may be removed during the forestry
operations are sufficiently available in adjacent areas to sustain a continued
population.

The cumulative effects of all existing and planned development projects in the
region, must be considered. For example it may be that the available habitat
in.the general region has already been reduced by other development
projects. Whilst the percentage reduction of habitat for each project may be
quite small (<10%) the cumulative reduction could be large and nearing a
critical stage.

5.3.7 Impacts on Human Health and Livelihoods

Forestry operations can result in a number of interrelated adverse impacts on
human settlements, with the greatest impact being felt by nearby residents. A
main issue for environmental consultant is to define the zone of impact and
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thus the communities, which may be affected and which therefore have to be
included in the assessment.

Most impacts will be downstream but impacts from changed infrastructure and
access to resources may equally affect upstream communities or even
communities in different watersheds.

The potential impacts that require investigation include:

Deterioration of drinking water quality. Increased sediment loads and
improper waste handling may degrade the quality of. drinking water
obtained from gravity feed systems or water intake points, and. thereby
increase health hazard issues.

Landscape degradation and loss of existing and potential eco-
tourism opportunities. Excessive damage to the natural vegetation cover
may degrade the landscape and impact aesthetic values. Logging debris
and sediment polluted rivers may lead to the degradation or loss of water
recreation sites.

Dust and noise problems related to.road construction, operation and
timber haulage.

Biomass disposal. Improper biomass disposal into streams and rivers
may block or pollute rivers, and'/ may create dangers to downstream
settlements. When such blockages burst under heavy downpour, the
downstream effects may be disastrous.

Disruption of traditional income generating practices, for example loss
of land for shifting cultivation, reduction in available forest produce in the
form of fruits, wildlife, rattans and other non-timber forest produce due to
forest disturbance during the forestry operation processes or increased
competition from external sources.

Flood hazard. Increased water yield during storm flows may cause
flooding which is detrimental to not only agricultural crops but which may
also endanger lives and livelihoods.

There may also be positive impacts from the forestry operations, including:

Employment and business opportunities;

Improved infrastructure and community amenities; and
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e Opportunities to participate in plantation development as workers, service
providers, and as joint venture plantation development partners.

If the environmental assessment reveals other impacts on local settlements,
these must be studied, assessed and documented in the Environmental
Assessment report.

Assessment Methodology:

The objective of the assessment is to identify areas that may need special
attention. Therefore, appropriate assessment methodologies need to be
identified depending upon the scale and significance of the project. In order to
do so, a community specialist must be included in the environmental
consultant’s assessment team to formulate and oversee the assessment and
collection of information. The community specialist is free to design his or her
assessment procedure but a few key steps are likely to be included in any set
of procedures.

It is important to distinguish clearly between the survey conducted in order to
describe the existing, human environment. and surveys, which may be
conducted for the assessment of potential impacts. While the survey to
describe the human environment is conducted to document clear facts, the
associated consultation’ is to allow the communities to contribute their
experience and fears to the impact assessment.

Prior to the community survey, the environmental consultant will have a list of
primary impacts such as erosion and water issues and closure of access. The
communities shall  subsequently be allowed to contribute with their
assessment of the effect on their livelihoods of those primary impacts and with
general statements of 'support or opposition to the project.

The environmental consultant should guide the community respondents to air
their views on the primary impacts as listed by the consultant. If new issues
come up, the list may have to be reviewed.

The surveys are therefore likely to be carried out as semi-structured
interviews guided by the list of key impacts. However, the results must be
analysed and summarised by the community specialist. The final results must
relate to the situation as described during the description of the human
environment. Care must be taken not to convey the feeling that the
environmental consultant is offering compensation, mitigation or solutions.
The survey is collection of data and ideas for communication to the Project
Proponent and the authorities after assessment by the environmental
consultant.
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The interviews may e.g. concern the following:

Disruption of traditional income generating practices, for example
assessment of the area of shifting cultivation, fishing, forest product,
number of users, approximate income generated, short or long term
impact of the logging or forest clearance process;

Landscape degradation and loss of existing and potential eco-tourism
opportunities, for example the severity and extent of landscape
degradation (e.g. compared to other similarly logged sites, the extent of
damage to waterways, mapping and photographing: existing valuable
landscapes as for example waterfalls, rocky streams, flat riverbanks for
picnics, hills with views, plateaus with hills, scenic lookouts, wildlife, rare
plants, scenic forest stands, geological formations, archaeological sites,
culture heritage sites;

Deterioration of potable water supply, for example mapping existing
catchments used for potable water; documenting number of on-site and
downstream users, investments costs to install alternative water supply,
with reference to the physical impacts state the probable length of time the
impact will last e.g. during the period of active logging only, short term or
permanent (refer to Figure 5-5);

Social/ community impacts due to influx of itinerant workers;

Potential for development opportunities associated with the project. Better
access to markets and infrastructure facilities;

Development needs that may be provided as part of the project - health
facilities, . education, recreation, transportation, communication, power
supply, improved water supply; and

Dust and noise problems related to road construction, worker
transportation and log haulage to be assessed by predicting the increase
in traffic, the timing and scheduling of the transport activities, comparisons
with transport activities in similar areas in Sabah, the number and location
of settlements affected. The existing or intended log haulage route should
be clearly marked alongside settlements that potentially may be impacted.
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Brief social survey notes describing the forestry operation concept and
outlining the social consultation method (door to door interviews, community
dialogue) must be prepared by the environmental consultant and documented
in the Environmental Assessment report. The number of respondents to be
consulted within the zone of impact must be determined and justified by the
environmental consultant with locations of those interviewed marked in a
map. Emphasis should be given on consultation with the village head/ local
representative.

5.3.8 Waste and Biomass Handling

People at the project site will normally generate sewage during logging and
conversion activities. Improper treatment of sewage will result .in elevated
Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD) and
microbiological contents of the waterways. Use and storage of hazardous
materials such as used lubricants may also bring about potential pollution to
the environment, particularly surface water quality. Improper waste disposal
from timber camps such as oil, grease and other refuse isa health hazard.

Improper biomass disposal into streams and rivers. may block and pollute
them, creating a hazard for downstream settlements.

Assessment Methodology:

The impact of the waste generation and handling depends of the type of
waste and the proximity to sensitive habitats such as human settlements,
wetlands and watercourses.

The assessment will therefore include a list of waste types and their known
threats to the environment adding the sensitivity rating of the recipient
habitats. The threat level from each waste type may be found in government
guidelines, suppliers’ information, and common literature.

5.3.9 Fire Hazard

Increased fire hazard associated with logging and forest clearing is related to
a number of factors including increased available fuel due to accumulation of
logging and clearing debris. It has been shown that selective logging
operations that remove 4 - 8 commercial trees per hectare may reduce the
forest canopy cover by half. Such disturbance transforms previously fire
resistant forest into fire susceptible forest with post-logging fuel loads being
three times higher than pre-logging conditions. In Sabah, large gaps in the
forest canopy result in groundcover and logging debris reaching a
combustible state in 5 - 6 rainless days in the dry season.
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5.4

In Sabah, following the El Nino/ Southern Oscillation phenomena of 1982 - 83
during which rainfall was only 15 per cent of normal, over 1 million hectares of
forest burned, of which 86 per cent was logged-over forest.

Forest fires can also trigger complex-drainage basin responses such as
changes in sediment source area. There is a mounting body of evidence from
temperate regions supporting the view that fires facilitate the development of
an impervious hydrophobic soil layer, diminishing the water .infiltration
potential of soil and thus increasing surface run-off. Water quality may also be
affected in ways other than increased sediment with reports of increased
acidity of rainfall as a result of the smoke pollution. After the Kalimantan fires
of 1982 - 83, the acidity of river waters increased which negatively impacted
fish populations in the Mahakam River.

Loss of forest by burning reduces wildlife habitat and although the impacts
have yet to be studied systematically, it is know that many plants and animals
were killed as a result of the fires and populations continue to be impacted as
a result of habitat loss. Although the fires. initially destroyed mostly scrub and
degraded forest with relatively low wildlife value, increasingly primary forest
and protected areas have been damaged. In Kalimantan, Indonesia as a
direct result of the 1997 - 98 forest fires, Orang utan (Pongo pygmaus) were
driven from burning forests to land utilised by humans. Orang utans are
amongst the world’s most endangered primates.

Assessment Methodology:

Fire hazard can be assessed through an investigation of the fire history of the
area including frequency of droughts and local burning practices. Review of
existing forest fire management plans for the project site can also be
undertaken.

To this'is added the risk assessment, which is an assessment of surrounding
land use, current vegetation, presence of fire breaks including roads, and the
vulnerability of the species planted in the area.

Additional Impacts

The list of potential impacts above is non-exhaustive as the environmental
consultant should extend or shorten the list of issues depending on local
conditions. The discovery of particular key conservation value areas or
particular sensitive habitats will require the inclusion of new issues while other
issues may not be applicable for that particular project.
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Mitigation Measures

This chapter covers identification of the major mitigation measures for the
environmental impacts identified (refer to Table 6-1).

Table 6-1: Assessment Procedures - Description of Mitigation

Measures

The Seven Steps

Summary of Main Required Activities

Step 4: Environmental Consultant:
Undertaking the EIA/ . Assess the project details

PMM study

» Assess the existing environments

» Assess the environmental impacts

» Devise and propose mitigation measures

Provision for erosion control measures

Provision for river reserves and good
management practise

Provision for habitat and wildlife protection/
conservation

Limiting carbon emission from land clearing
Reducing adverse impact on settlements
Management of waste generated
Minimising risk of fire hazard

« Devise and propose monitoring programmes

The previous section included a description of methods for assessing planned
activities and their impact on the environment. It also points out that there may
be impacts from necessary and unavoidable activities, which were not
included in the project plan and description. Mitigation measures therefore
address three different scenarios:

e Proposals for improved technologies or methodologies for planned
activities in order to minimise their negative environmental impact, e.g. use
of reduced impact machinery, provision of river reserves, or exclusion of

fragile and high risk areas.

e Proposals for management activities, which are not included in the Project
Proponent’s original plan of activities but which are necessary in order to
control environmental degradation, e.g. waste management, drainage, soil
erosion control practises, wildlife management.
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e Proposals to compensate for unavoidable, residual impacts, e.g. off-set
planting, community development programmes or a specific contribution
towards local conservations or offsets.

The environmental consultant should assess the adequacy of the measures to
alleviate or mitigate negative environmental impacts planned by the Project
Proponent. Where the Project Proponent’s measures can be strengthened or
where they are seen as insufficient, the environmental consultant should
propose mitigation in the form of proposals for alternative technologies,
methodologies or scope of work. Addressing the key physical impacts prior to
design finalisation is essential to the sustainability of the overall design
concept. For residual impacts, the environmental consultant should, where
appropriate, propose mitigation measures to compensate for the effects of the
impacts. It is important to note that the recommended mitigation measures for
a project in the Environmental Assessment report must be based on the
different stages of project implementation such as plantation establishment,
nursery establishment, maintenance and harvesting as well as plantation
closure.

The environmental consultant should, for each foreseen impact and for each
proposal for changes to scope, technology or methodology assess the risk
level and magnitude of all expected residual impacts and state these clearly in
the Environmental Assessment report.

In addition, there are requirements; which are imposed for administrative
reasons. These. include employment of an environmental officer, provision of
maps and  other information, which may be necessary for environmental
monitoring.

EPD has, in conjunction with this EIA guidelines, issued two sets of Standard
Operational Procedures (SOP) for forestry operations, one addressing the
environmental requirements for operations in forest reserves and another set
for forestry operations on state land or in alienated land.

It is, however, important that the Project Proponent and the environmental
consultant together use the latest knowledge and development in the
respective fields, in order to devise a project and site specific plan for
environmentally sound management and associated mitigation. The pointers
included in this guideline should not be seen as a complete, ready-made
direct solutions, but rather as principles of mitigation.

At the same time, it must be stressed that any combination of site, technology
and methodology will warrant a unique set of mitigation measures.
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6.1 Key Mitigation Measures

6.1.1 Erosion with Subsequent River Pollution

Field activities must be directed to select scope, technology and
methodologies to avoid the key issue of river degradation from erosion
material. This can in principle be done in two ways:

a. Selecting scope, technologies and methodologies to minimise soil erosion;
and/ or

b. Implementing measures to control erosion material from entering
waterways.

A key measure to minimise erosion is to refrain from soils work, clearing and
other soil disturbance/ exposure on fragile areas such as steep slopes,
shallow soils, loose soils. Limitation to slope gradient can be made and the
soils map can be used to identify particularly fragile areas, where clearing or
harvest should also be restricted.

The mitigation measures that can be considered. for minimising erosion
include (but are not limited to):

e Restricting slope length - Restricting the slope lengths for different
gradients of road construction or other areas to be cleared via the
following methods:

Crossdrains;
Terracing;
Clearing patterns across slopes rather than along slopes.

e Location of woody debris - keeping woody debris on cleared areas to
avoid exposure to rainfall and to traffic.

e Phasing of operations - Introducing a staged approach where only
smaller areas are cleared and replanted before the next area is cleared.

* Minimise soil exposure - Minimising soil exposure during the rainy
season.

The mitigation measures that can be considered for preventing eroded
material from reaching the waterways include (but are not limited to):
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e River reserves — as buffer zone for protection of aquatic species in the
river.

e Provision of setbacks - Setbacks for camps and other areas to be
cleared.

e Discharging to vegetation - Discharging drainage water into the
vegetation rather than directly into waterways.

e Drainage Systems - Thorough drainage systems including sedimentation
ponds at camps, roads and bridges.

e Working pattern - Implementing a working pattern that protects
alternating waterways from being impacted by eroesion material.

Residual erosion with subsequent deterioration of waterways is unavoidable
even with all efforts made to avoid it. The waterways will, at least temporarily,
suffer from increased turbidity and siltation, causing harm to wildlife and
downstream users.

Options for compensation for residual impact on wildlife are limited. Flora and
fauna may be re-stocked after temporary impacts have subsided or similar
rivers may be actively protected to balance the impacts at a larger scale.

Compensation for the residual impacts on human livelihoods may be in the
form of cash compensation, provision of alternative water supplies, and
provision of fish-ponds.

6.1.2 River or Soil Pollution by Hazardous Substances

Current legislation is strict on handling and storage of hazardous materials.
There are legal requirements for storage and transport, which must be
respected. There are no options for just diverting pollutants away from the
waterways as for erosion material. The pollution must be controlled at source
but measures for avoiding accidental spills from reaching waterways must be
taken. The mitigation measures that can be considered for the management
of hazardous substances include (but are not limited to):

e Water re-cycling - Re-cycling of excess irrigation water from nurseries.

e Minimizing use of agrochemicals - The use of agrochemicals can be
minimised by substituting synthetic fertilizers with organic fertilizers.
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Management of used containers and contaminated equipment —
These must be managed appropriately including labelling/ safety handling
procedures and used containers not be used to store drinking water.

Bunds and impermeable floors - These should be provided at work
areas and storage facilities.

Oil and grease traps - These should be provided on drains.

Residual impacts should be restricted to accidental impacts. For this, there
should be an internal emergency response tream to deal with.containment of
the spills and clean-up procedures. Re-stocking of wildlife populations after
accidental spills may become an option as will direct compensation in the
form of cash or substitution for damaged livelihoods:

6.1.3 Loss of, or Changes to, Habitat

Forestry will alter the habitats through removal of forestry products and
through alterations of species compaosition.and stand densities. To optimize
the eco-existence with wildlife and in order to draw benefits from the
biodiversity (soil formation, pollination, pest-control), the following options are
available to the Project Proponent:

Wildlife corridors - Establishment and maintenance of refuges and
corridors for wildlife, where appropriate.

Protection of key conservation values - Including areas such as salt-
licks, nesting sites, fodder trees and plants.

Species diversity — Maintenance of species diversity on production sites.

Staged plantation - Staged approach to activities, which will allow for
major wildlife to seek refuge elsewhere.

Evacuation/ translocation — For particularly vulnerable species.

Control of invasive species — including flora and fauna.

Compensation for residual damage done may be in the form of:

Protection and management of off-set habitats of similar environmental
value elsewhere; and

Restocking of areas where work is not to be done for a long period.
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6.1.4 Emission/ Sequestration of Greenhouse Gasses

Greenhouse gasses are emitted from energy production and from removal of
vegetation. The mitigation measures than can be considered for minimising
such emissions include (but are not limited to):

Source of electricity - Make preference for electricity to be procured from
the grid rather than from independent diesel generators.

Renewable energy - Use of renewable energy sources such as solar,
hydro or wind power is encouraged.

Site management - Implementing strict control on operation practises
including combustion engines from chainsaws-to large earth and logs
moving equipment.

Drainage system - Drainage of all areas of impounded water to avoid
formation of methane.

The only measure for compensating residual impact is:

Adoption of off-set plantation areas.

6.1.5 Creation of Local Development through Job and Supply
Opportunities, Access and Provision of Services

This is a positive impact, which should be optimised as far as possible. This
may be done through:

Employment/ Business Opportunities - Preference given to local
suppliers of services and goods as well as local work force.

Training - Provision of additional training to local suppliers and work force.

Community Building - Making formal agreements with local communities
for the use of company infrastructure.

6.1.6 Impacts on Flora and Fauna

This impact is directly linked to the loss of or change to habitat (see Section
6.1.3). The mitigation measures that can be considered for management of
flora and fauna impact are therefore identical.
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6.1.7 Impacts on Human Health and Livelihoods

Negative impacts on human health and livelihoods mostly originate in
deteriorating water supplies, loss of access to forest resources and
deterioration of social and traditional values as the economic development
sets in. The mitigation measures to absorb the impacts may include (but‘are
not limited to):

Maximising benefits to the local populations through job creation and other
economic exchange (services and goods).

Control of river deterioration through erosion control and control of
hazardous wastes.

Establishment of transportation routes and systems that do not bring
unnecessary hazards or dangers to local populations.

Reservation of buffer zones and reserves for local use.
Training of non-local labour in local values and lifestyles.

Reservation of water catchment areas and protection of areas surrounding
rivers servicing the communities.

The compensation needed for accidental or unintended but unavoidable,
deterioration of human health and livelihoods, i.e. residual impacts, include
(but are not limited to):

Provision of health services.
Provision of alternative livelihoods.
Provision of educational facilities.
Provision of community facilities.

Provision of alternative water supplies.

6.1.8 Waste and Biomass Handling

Waste management is already subjected to several legal requirements, which
must be respected. In addition, the Project Proponent can consider the
following for further improvement of the forestry operation (but not limited to):

Establish sewage systems at all dwellings and work places.
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e Establish waste collection, separation and disposal facilities at a safe
distance from water courses.

e Establish recycling systems.

e Improve utilisation level of the biomass, e.g. utilise branches and upper
tree trunks for minor forestry products.

It should be possible to handle waste in a manner so the only residual impact
is emission of greenhouse gasses. This is dealt with in Section 6.1.4.

6.1.9 Fire Hazard

6.2

Forestry operations may increase the risk of fire hazards. The mitigation
measures that can be considered to reduce the risks include (but are not
limited to):

e Provision of fire breaks.

e Management of biomass residues to avoid. accumulation of combustible
material.

Residual impacts of the fire-hazard or fire risk management are the
occurrence of fires. To combat such fires, the following preparedness may be
established:

e Provision of infrastructure and logistics for fire detection and suppression
including fire towers, equipment storages and water reserves.

Standard Operational Procedures

The Standard Operational Procedures (SOP) address the environmental
management requirements in relation to the ten (10) most common
environmental issues. These issues are in most cases reflected in the
Agreement of Environmental Conditions (AEC)/ Mitigation Declaration (MD),
which is agreed between EPD and the Project Proponent as a result of the
environmental assessment.

The ten conditions are:

e Environmental Condition 1: Control of Forest Harvesting and Plantation
Areas

e Environmental Condition 2: Control of Forestry Operation: General
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6.2.1

e Environmental Condition 3: Control of Forestry Operation: Industrial Tree
Plantation Areas

e Environmental Condition 4: Handling and Disposal of Oils, Scheduled and
Hazardous Substances and Wastes

e Environmental Condition 5: Solid Waste Management

e Environmental Condition 6: Buffer Zones and Wildlife Corridors
e Environmental Condition 7: Water Catchment Management

e Environmental Condition 8: Fire Control

e Environmental Condition 9: Closure and Abandonment

e Environmental Condition 10: Project Management

The main role of the environmental consultant is to compare the actual field
situation with the standards required by EPD in the SOP and then evaluate if
the SOP are sufficient or if there are specific reasons to deviate from these
standards for the project in question. For example, the SOP may require 20 m
wide river reserves along both banks' of a river but the environmental
consultant may have found particularly fragile areas, where a wider river
reserve is desirable. However, the SOP should apply to the majority of
situations.

The sections below give a brief outline of the requirements foreseen by the
SOP. Further operational details are given in the actual procedures.

Control of Forest Harvesting and Plantation Areas
Site Demarcation

For'EPD to manage its monitoring and supervisory role as well as to properly
synchronize with other government agencies, it is a requirement to submit
maps to EPD which clearly shows the area covered by the Environmental
Assessment report and thus by the AEC/ MD. The map must also show major
operational forest functions (natural forest management areas (NFM),
industrial tree plantation areas (ITP), camps, workshops, nurseries and road
systems, catchment areas, protected areas).

In the field, the license area must be demarcated according to the
requirements of the Sabah Forestry Department.
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6.2.2 Control of Forestry Operation: General

Areas representing a high risk for erosion should be excluded from
forestry operations. These areas should have been identified during the
environment description and the impact assessment. They will normally
include all slopes exceeding 25 degrees if the operation is utilising ground
based skidding systems. If there are particularly fragile areas, these
should also be excluded and clearly demarcated in the field. See Plate 6-
1.

River reserves must be maintained for river bank protection and for
providing wildlife and habitat sanctuaries and migration corridors. There
are standard widths of river reserves recommended by the Sabah Forestry
Department and river reserves recommended by the Department of
Irrigation and Drainage. The environmental consuliants may advocate
stricter requirements in specific cases. The river reserves must be
delineated and marked with signs in the field and protected against any
forestry activities except approved road crossings.

The width of the river reserves may be measured by a simple Class Il survey
(compass and tape) measuring along the surface of the terrain. Detailed
correction for slope during measurement is not necessary.

EPD supports the Sabah Forestry Department requirement of 2 x 30 m
reserves for rivers exceeding 5 metres width and 2 x 5 metres for rivers
less than 5 metres width in forest reserves.

For .alienated land and state land operations, EPD supports the
Department of Irrigation and Drainage requirements for river reserve
based on the river width as follows:

More than 40 m: minimum 50 m river reserve
Between 20 - 40 m: minimum 40 m river reserve
Between 3 - 20 m: minimum 20 m river reserve
Less than 3 mriver: minimum 5 m river reserve

The identification of river reserves must be done based on conditions in the
field rather than on maps only. The identified reserves must be included in
operational maps to be submitted to EPD.
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Plate 6-1: Exclusion of steep areas from plantation development

e Workshop areas should be constructed so that they do not pose any risk
of contaminating rivers or-soil. They should therefore be a minimum of 50
metres from rivers and protected by drains and other spill containment
systems.

e Camps and quarters should be equipped with sewage systems to ensure
no effluents enter and cause pollution of water courses. There should also
be adequate drainage and sediment traps provided to prevent effluents
from camps, quarters, workshops, fuel depots and nurseries from entering
waterways.

e Culverts or bridges should be constructed wherever a road crosses any
permanent or seasonal water course. Adequate drainage diversions
should ensure river banks are not eroded by table drains discharging
excessively near bridges.

e Earthwork and land clearing during road and camp construction should
be done in a manner so earth and clearing debris are not pushed into river
reserves or watercourses.
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e Roads of any size should be constructed with adequately cambered road
surfaces, ditches and cross drainage to prevent soil erosion and
subsequent sedimentation of watercourses.

e Measures such as water spraying and speed limitation should be applied
in order to minimise noise and dust in communities and facilities along
transportation routes.

6.2.3 Control of Forestry Operation: Industrial Tree Plantation
Areas

e Nurseries should be established in a manner so minimal erosion material
from clearance and levelling enters watercourses. Areas where fertilizers
or agro-chemicals are applied should be at least 50 metres from water
courses and excess irrigation water from areas where fertilizers or agro-
chemicals are applied should be collected and recycled for irrigation.

e Adequate measures should be taken to prevent diseases or pests to
spread from nurseries to surrounding areas.

e Clearing and plantation establishment should be conducted in stages to
permit wildlife to seek refuge elsewhere. Burning is not permitted and the
operation management should ensure that non-degradable plastic bags
and containers from fertilizer and agro-chemical application are disposed
of and not left to litter plantation sites.

e Drainage systems and other measures (berms, ditches, sediment
catchment ponds) should be provided on long slopes to prevent
excessive erosion on plantation sites.

¢ Newly established terraces should be protected by cover crops when
planting density is deemed too sparse to protect against erosion.

6.2.4 Handling and Disposal of Oils, Scheduled and Hazardous
Substances and Wastes

While hazardous and scheduled waste handling is controlled by the
Department of Environment, the environmental consultant should still ensure,
measures are in place to safeguard soil and water from pollution from such
substances.

The hazardous and scheduled waste includes acids, oils, rubber or latex
waste, paints and solvents, or agrochemicals such as fertilisers, herbicides or
pesticides.
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Possible measures to be taken to avoid or minimise pollution includes:

All hazardous materials should be stored at a safe distance from water
bodies (minimum 50 m).

Strict control of the types of chemicals used during forestry operations.
Only substances approved by the Malaysian authorities may be used and
all prescriptions for handling and storage should be adhered to. This
includes prohibition of disposal of excess chemicals on the ground or in
water and the prohibition against rinsing empty containers in water bodies.

Oil and fuel storage should be equipped with facilities to. prevent
accidental spills from contaminating soil or water.

Disposal of hazardous and scheduled waste should be through a DOE
licensed transporter.

Sewage should be treated to approved standards before being
discharged.

6.2.5 Solid Waste Management

Solid waste takes many forms as it includes household waste, office waste,
mechanical waste, construction waste and biomass from harvest or clearing.

All efforts should be made to minimise the amount of waste generated
through recycling and prudent procurement and operation. For most
operations, it will not be feasible to remove the wastes to public dumping
grounds. In such cases, pits may be dug at safe distances to water bodies
and to a depth that does neither pose any instability to slopes or offer
opportunities to wildlife or pests to dig it up. See example in Figure 6-1.
Open burning of waste is not permitted in Sabah.
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daily covering. It should sustain the —:
vegetation and should facilitate the
integration of the disposal pit in the
natural landscape.

Runoff should be diverted
whenever possible to prevent its
entry into the disposal pit.

Subsequent disposal pits shall be at
least 60 cm distance from each
other.

Figure 6-1: Example of open trench method for disposal of solid waste

e Biomass waste from harvest or clearing may not be burned but should be
left for natural decomposition. The environmental consultant should
emphasize options for better utilisation of smaller dimensions from
branches or clearing waste.

6.2.6 Buffer Zones and Wildlife Corridors

The environmental consultant should determine the need for wildlife corridors
or other areas to be protected as wildlife habitat. In most cases on state land
or in alienated land, this will not require large areas to be reserved, since
these areas have been subjected to intensive land use, and few (if any)
wildlife remain.
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Particular attention should be made to areas adjacent to or linking to
protected areas. Other situations, which require special attention is the
occurrence of large roaming animals such as the elephants, or protected
animals such as the Rhinoceros.

No forest clearing may take place before the Wildlife Department has been
notified.

6.2.7 Water Catchment Management and Impacts on Downstream
Communities

Water catchments for local communities will normally have been excluded
from the license area. Should the environmental assessment, however,
disclose an overlap, such areas should be clearly mapped and demarcated in
the field so that no operations, which may pollute the water sources will take
place.

If for some reason, a water supply is threatened by forestry operations,
mitigation should be devised to include alternative provision of safe water.
This also applies to impacts on downstream communities. If any impact
clearly originates from the forestry operation being assessed, such impacts
should be mitigated in form of compensation or provision of alternatives to
what has been damaged or destroyed.

The environmental consultantis not required to estimate the level of
compensation as this will follow statutory rates and procedures that are
documented in governmental regulations.

6.2.8 Fire Control

Sabah<has a long and troubled experience from haze originating from various
forms of forest clearance. Intentional burning is therefore totally forbidden.

Within forest reserves, there should be a preparedness for fire prevention,
detection and suppression. This preparedness shall be expressed in a well-
documented plan, an organisation and appropriate funds, equipment, water
reserves and other logistics.

The complexity of such preparedness plans should be related to local fire risk
and to the scale of the operation. There is therefore a lesser expectation for
the fire-preparedness plans of small scale operators operating on state land,
than for large operations in FMUs. Nevertheless, some measure of
preparedness should be planned and documented in a formal plan.

6.2.9 Closure and Abandonment

Working areas or entire operations may be closed or even abandoned
according to scheduled plans or due to unexpected circumstances. In all
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cases, the Project Proponent is required to ensure the area is safe for future
users. It is not possible to state in detail, what needs to be done, as the
situation will vary by time and place. However, as a minimum requirement,
dangerous structures should be removed and bare land should be
rehabilitated/ re-vegetated.

6.2.10 Project Management

6.3

6.3.1

The Project Proponent should be capable of environmental management. The
environmental consultant should assess any need for strengthening of the
Project Proponent’'s management in this respect and ensure the Project
Proponent is aware of the need for appointing at least one environmental
officer to act as the liaison between the Project Proponent’s organisation;, the
environmental consultant and EPD.

Residual Impact

It is unavoidable that there will be some adverse impacts from the forestry
activities even if these are carried out with every intention of avoiding or
minimising such impacts.

Even with the best techniques and care; there will be soil erosion with
subsequent siltation of waterways as a result of clearing, harvest, camp
construction or road construction. Cleared areas will lead to loss of natural
wildlife habitat and subsequently reduce the wildlife population in that
particular area. For such impacts, the risk and the magnitude should be
assessed as part of the assessment procedure.

Off-set of Residual Impacts

Residual impacts relating to the emission of greenhouse gasses or loss of
biodiversity/ habitat ‘may be countered by off-set activities elsewhere.
Particular key conservation value habitats or carbon sinks may be protected
or restored elsewhere. Such off-set activities may balance the impact in full or
partially but should in all cases be considered.

6.3.2 Mitigation of Residual Impacts

Residual impacts are already minimised through the choice of technologies or
methodologies. Mitigation is therefore only possible through compensation or
substitution. Compensatory measures in terms of replacement of habitat loss,
re-vegetation, alternative access to livelihoods and others are among the
available options for mitigation of residual impacts.

| 84



Monitoring Programme

This chapter covers the recommended monitoring programmes based on the
mitigation measures highlighted for the identified environmental impacts (refer
to Table 7-1).

Table 7-1: Assessment Procedures - Description of Monitoring
Programmes
The Seven Steps Summary of Main Required Activities
Step 4: Environmental Consultant:
Undertaking the EIA/ + Assess the project details

PMM study - Assess the existing environments
» Assess the environmental impacts
» Devise and propose mitigation measures
» Devise and propose monitoring programmes
Compliance monitoring
Impact monitoring

Environmental monitoring provides feedback on the actual environmental
impacts of a project. Monitoring results will assist in the judgement of whether
the environmental mitigation measures proposed are successful in reducing
or eliminating negative environmental impacts. An environmental monitoring
programme is also used to ensure compliance to the recommended mitigation
measures and environmental standards stipulated by EPD, Sabah and other
relevant agencies.

Generally, an environmental monitoring programme will involve collecting data
for one or more of the following purposes (Everitt, 1992):

i. To/establish a baseline, that is, gathering information on the basic site
characteristics prior to development or to establish current conditions;

ii. To establish long term trends in natural undisturbed systems to establish
natural baselines;

iii. To estimate inherent variation within the environment, which can be
compared with the variation observed in another specific area;

iv. To make comparison between different situations (for example, pre-
development and post development; upstream and downstream) to detect
changes; and
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7.1

v. To make comparisons against a standard or target level.

Without a monitoring system, there is no mechanism for ensuring that the
specified mitigation measures are being implemented and for evaluating the
success of the mitigation measures undertaken.

The environmental monitoring programme will generally comprise compliance
and impacts monitoring. Compliance monitoring aims to ensure compliance to
the recommended mitigation measures and environmental standards
stipulated by EPD, Sabah and other relevant agencies whereas impacts
monitoring provides feedback on the actual environmental impacts of a project
in order to confirm that a project is meeting the agreed level of impact and that
the predictions of impacts made during the environmental assessment have
been accurate.

Compliance Monitoring

The environmental consultant should, in the Environmental Assessment
report, propose means and schedules for monitoring whether the technologies
and methodologies applied in the project comply with the recommended
measures and methods. This_compliance monitoring plan will then, by the
EPD, be used as a basis for an Agreement of Environmental Conditions
(AEC) or Mitigation Declaration (MD), which is an agreement between EPD
and the Project Proponent on'how environmental management of the project
should be optimised.

The environmental. consultant must, for each of the mitigation measures
proposed in relation to the environmental issues that have been identified,
recommend how, when and where a monitoring can be implemented to verify
that the recommendations have been followed.

EPD has, in conjunction with the issuance of the Standard Operational
Procedures for forestry operations, also established a standardised
monitoring system. The system is linked to a database within EPD. This
database will store all future monitoring data from all monitoring of forestry
operations.

The standardised monitoring system follows closely the 10 key issues
included in Section 6.2. These key issues are in the Agreement of
Environmental Conditions referred to as “Environmental Conditions”, i.e.
conditions to the operational procedures, in order to be considered
environmentally appropriate.
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7.1.1

The Standard Operational Procedures include several steps to be taken within
each environmental condition. The procedure for storage of oil and fuel, for
example, includes several steps on how to build bunds and oil traps. Each of
these steps must be verified and the answer to a simple question of compliant
or non-compliant must be recorded.

There are requirements for submission of maps and photos to support
compliance monitoring. Maps must follow standard cartographic requirements
of showing geo-references, scale and north arrow, while photos must have
dates and geo-reference.

The environmental consultant shall make optimal use of the standard systems
provided by EPD. This will enable the consultant to better identify issues,
which are not standard and to describe how these issues are monitored. For
example, EPD standard procedures cover only ground based crawler tractor
systems but not cable logging. The environmental consultants must therefore
in detail describe how to verify that the Project Proponent follows the
recommendations for cable logging.

Monitoring Techniques

Compliance monitoring will be undertaken primarily by means of the
techniques listed below. This information should be submitted to EPD based
on the agreed frequency of monitoring until the project is completed.

Photographs. Photographs to provide evidence of the implementation of the
recommended mitigation measures. Photographs should, for example, be
used to verify compliance with the following mitigation measures:

e Provision of hill/ steep land reserves.

¢ Provision of river reserves (refer to Plate 7-1).

e Reducing the land area disturbed.

e Reducing the time of soil exposure after disturbance.
e Landscape and eco-tourism preservation.

e Flood hazard mitigation.

e Reducing dust and noise problems.

e Provision of buffer zones, corridors and protected area management.
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e Wildlife management, for example elephant ditches.
e Fire prevention.
e Proper waste handling.

e Phased clearing and replanting.

When photographs are submitted for compliance monitoring,<the exact
location should be clearly marked on a map together with a GPS reading and
a direction bearing. The date and time should be noted.

= . p b i Zoa Lul e L Ly u‘h ik <
Plate 7-1: Example of river reserve demarcation onsite

Field checks. Periodic field checks at appropriate stages of the forestry
operation should be undertaken in order to ensure compliance with the
following mitigation measures:

e Provision of hill/ steep land reserves.
e Provision of river reserves.
e Reducing the land area disturbed.

e Reducing the time of soil exposure after disturbance.
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e Improved working practices/ management procedures.
e Resolving landownership issues.

e Provision of alternative income generating activities.

e Landscape and eco-tourism preservation.

e Maintaining potable water supply.

e Flood hazard mitigation.

e Reducing dust and noise problems.

e Provision of buffer zones, corridors and protected area management.
e Wildlife management.

e Proper waste handling.

e Phased clearance and replanting.

Impact statements concerning affected settlements. Periodic statements,
in written or oral form,/from affected settlements can be used to check
compliance with the following mitigation measures:

e Provision of hill/ steep land reserves.

e Provision of river reserves.

e Resolving landownership issues.

e Provision of alternative income generating activities.
e Maintaining potable water supply.

e Reducing dust and noise problems.

Satellite images. Larger projects or projects nearby sensitive sites, may
utilise satellite imagery taken at various stages during the project life cycle to
monitor compliance with the following mitigation measures:

e River reserves.
e Hill/ steep land reserves.

e Other designated protected zones.
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e Percentage area of exposed soil and vegetated zones.
e Provision of buffer zones, corridors and protected area management.
e Phased clearance and replanting.

All requirements laid down in the AEC/ MD that are possible to check through
the use of satellite images will be overlain on the image to check for
compliance.

If satellite imagery is used, a compromise has to be made between cost and
spatial resolution. An appropriate imagery would be SPOT as. it has a
resolution of 10 metres for multi-spectral images and 2.5-5 metres for
panchromatic. Most monitoring activities will benefit from< the higher
resolution. The land area covered by a full SPOT image is 60 km x 60 km

Normally two satellite images will be required: One before initiation of the
activity being monitored, and one (or two or more for large scale projects)
after implementation of the activity. An example of a satellite image is shown
in Figure 7-1.

— primary forest

logged forest —

cleared forest —

— logaed & burned forest

%,

e

Source: www.nasa.gov

Figure 7-1: Infrared satellite image showing various forms of forest
clearing and disturbance

Scheduling and responsibilities. As the Environmental Assessment report
covers the entire forestry activity, as opposed to annual harvest or clearing
activities, therefore the need for images and other monitoring requirements
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7.2

7.2.1

should be planned accordingly. The monitoring programme should be
formulated in advance by the environmental consultant in collaboration with
the Project Proponent in accordance with the schedule of implementation, and
be approved by EPD through the AEC/ MD.

The Environmental Assessment report should clearly state the responsibilities
and actions to be taken in relation to compliance monitoring, as follows:

e Allocate institutional and administrative responsibilities for  planning,
management implementation and monitoring of the environmental
requirements; and

e Allocate responsibilities to execute mitigation measures,; including the
detailed design of the mitigation measures.

Non-compliance will normally be followed by the issuance of an order to
comply and a simultaneously and immediate compounding of the non-
compliance offence according to the Environment Protection Enactment 2002.

The Project Proponent and/ or environmental consultant should consult the
EPD for advice if there are difficulties in implementing the approved mitigation
measures and monitoring programmes.

In some cases EPD may request a “re-assessment” of specific aspects of the
operation related to the mitigation measures found to be in “non-compliance”.

Impact Monitoring

Impact monitoring is concerned with monitoring of the residual impact or the
effectiveness of the mitigation measures. The Environmental Assessment
report. will have provided baseline data showing the situation before the
logging or forest clearing activities took place. All subsequent impact
monitoring will relate to the baseline data. It is therefore important that the
environmental consultant plans sampling points and parameters for baseline
sampling to coincide with points and parameters for impact monitoring.

Water Quality

Monitoring results from sampling of suspended solids in water bodies must be
interpreted with caution. The results can vary within hours depending on the
upstream weather conditions. Also, there are bound to be increased levels of
suspended solids in the rivers, for up to 2 - 3 years after forest clearance or
major road works - even if all required mitigation measures have been
implemented correctly. Other parameters, which may be more indicative of
compliance effectiveness are oil and agrochemicals. Additional parameters
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may be recommended depending on site characteristics. However, there is
always a risk that some or all the impact may come from other operations
upstream of the license area. This is why monitoring should take place both
upstream and downstream of the project area.

7.2.2 Others

While standard impact monitoring is focused on water sampling, the
environmental consultant may recommend monitoring of other. impact
parameters such as biological indicator species, social and livelihoods
improvement indicators, health indicators, forest fire, and.occurrence of
landslides, slope failures or other forms of erosion.

7.2.3 Monitoring Frequencies

Frequencies of monitoring depend upon the timing and schedule of project
activities. The monitoring frequency can be varied. If the environmental
consultant finds there is a particular parameter, which should be monitored
more frequently due to increased activity levels, an increased monitoring
frequency should be proposed in the Environmental Assessment report. On
the other hand, if little activity is on-going, and the operation is in compliance
over an extended period, the Project Proponent may request a less intensive
monitoring schedule. Changes in.the monitoring frequency will be decided on
a case-by-case basis by EPD.
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Appendix 1: Glossary of Terms

Bank - where the water course normally reaches at annual high flows. This is where
permanent vegetation often starts and where there will be a smaller or larger erosion
by the river.

Biomass waste - defined as the vegetative waste after harvest, de-barking and in
particular land clearing.

Camps - includes quarters, workshops, storage facilities and all support facilities for
such functions.

Cross Drain - a trench or bund constructed across a road or track which is'no longer
used to disperse water into the environment and prevent the road or track becoming
a water course.

Feeder Road - a temporary road used to transport logs from the harvest site to the
landing or secondary road.

Landing - a prepared area to which logs are extracted, sorted, processed, stockpiled
or loaded.

Main Road - an all-weather road in/ out of a forest area that is designed to
accommodate a high number of vehicles (notably timber haulage lorries). Main roads
normally have two lanes and are used for transporting logs to the processing mills or
the public road system.

Non-timber Forest Products - includes water, rattan, dammar, fruits, bamboo,
herbs, leaves, insects, bush-meat.

Oil Trap - is a plumbing device designed to intercept most oil and greases and solids
before they enter a wastewater disposal system.

Perennial/ permanent water course - a river that normally flows all year round.
However, they may occasionally run dry in severe dry spells.

Permanent camps - are camps in use for more than four months.

Quarters - includes workers’ quarters, staff quarters and any other facility used for
permanent or semi-permanent accommodation.

River Reserve - area along the bank of a water course designated for protection for
environmental, ecological or legal reasons, and which are to remain undisturbed.

| 96



Rentice Rentice

Riparian reserve Riparian reserve

River width

Scheduled Waste - any waste falling within the categories of waste listed in the First
Schedule of the Environmental Quality (Scheduled Wastes) Regulations 2005.

Seasonal/ Intermittent water course - a river that flows only during the wet season.

Secondary Road - a road connecting a feeder road and main road for the purpose
of log transport, rehabilitation and monitoring works, normally having only a single
lane.

Sediment Trap/ Sedimentation Pond - a settling hole or basin that prevents water-
borne soil from entering a pond or drainage system.

Sewage - any liquid waste or wastewater discharge containing human, animal,
domestic or putrescible matter in suspension or solution, and includes liquids
containing chemicals in solution either in the raw, treated or partially treated form.

Sewage Treatment System - any facility designed and constructed for the purpose
of reducing the potential of the sewage to cause pollution.

Solid Waste - unwanted solid by-products of an operation which need to be
disposed of by the operator but maybe recycled by another party.

Temporary camps - are camps intended for or de facto used for less than four
months before dismantling. If a temporary camp is not dismantled before four
months, it is considered permanent.

Water Course - includes natural lakes, rivers, streams and water courses of any
size, width or capacity. The term does not include man-made drains or ponds.

Waterbody - includes water courses, canals, drains, ponds and lakes whether man-
made or natural.
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Appendix 2: List of Abbreviations

ACLR Assistant Collector of Land Revenue

AEC Agreement of Environmental Conditions

AWP Annual Work Plan

BMP Best Management Practice

BOD Biological Oxygen Demand

COD Chemical Oxygen Demand

DBH Diameter Breast Height

DEM Digital Elevation Model

DID Department of Irrigation and Drainage

DOE Department of Environment

DOSH Department of Occupational Safety andHealth
EIA Environmental Impact Assessment

EPD Environment Protection Department

ESCP Erosion and Sediment Control Plan

FAO Food and Agriculture Organisation (of the United Nations)
FMP Forest Management Plan

FMU Forest Management Unit

GIS Geographical Information System

IPCC Intergovernmental Panel on Climate Change
ITP Industrial Tree Plantation

IUCN International Union for Conservation of Nature
LiDAR Light Detection And Ranging

LSD Lands and Surveys Department

MD Mitigation Declaration

MSMA Manual Saliran Mesra Alam

NFM Natural Forest Management

NGO Non-Governmental Organisation

NWQSM National Water Quality Standards for Malaysia
PFE Permanent Forest Estate

PMM Proposal for Mitigation Measures

PWD Public Works Department

RIL Reduced Impact Logging
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RM
SEIA
SFD
SFMLA
SOP
Sg.
TOL
ToR
TSS
WHO
WWF
ZOI

Ringgit Malaysia

Special Environmental Impact Assessment
Sabah Forestry Department

Sustainable Forest Management License Agreements
Standard Operational Procedures

Sungai (River)

Temporary Occupational License

Terms of Reference

Total Suspended Solids

World Health Organization

World Wildlife Fund

Zone of Impact

| 99



Appendix 3: Contact Details

Contact details for other key government agencies related to forestry operations are
as following:

Department Address Contact Details
Natural Jabatan Ketua Menteri, Tel No.: 088 - 423111
Resources Tingkat 13 & 14, )
Office Menara Tun Mustapha, Teluk FaxNo.. 088 - 423363
Likas, 88502 KOTA Email: -
KINABALU
Sabah Pejabat Hasil Bumi, Jabatan Tel No.: 088 - 423111
Biodiversity Ketua Menteri, Tingkat 7, ) i
Centre Menara Tun Mustapha, Teluk FaxNo.. 088 - 430,573
Likas, 88502 KOTA Email: sabc@sabah.gov.my
KINABALU
Lands and Wisma Tanah dan Ukur, Jalan Tel No.: <088 - 527600/ 527601
Surveys Perwira, Beg Berkunci No. ;
Department 2044, 88576 KOTA Fax NOR) 088 3626
KINABALU Email: -
Sabah Forestry lbu Pejabat, Jabatan Tel'No.: .089 - 660811/ 660125
Department Perhutanan, Beg Berkunci ;
No. 68, 90009 SANDAKAN Fax No.: 089 - 672579/ 671303
Email: htan@sabah.gov.my
Sabah Wildlife Tingkat 5, Blok B, Wisma Tel No.: 088 -215167/214515
Department MUIS, 88100 KOTA )
KINABALU Fax No.: 088 - 222476/ 254767
Email: jhi@sabah.gov.my
Department of Aras 5, Wisma Pertanian, Tel No.: 088 - 280500
Irrigation and Jalan Tasik, Luyang, Off Jalan ; i
Drainage Maktab Gaya, Beg Berkunci FaxNo.. 088 - 242770
2052, 88767 KOTA Email: did@sabah.gov.my
KINABALU
Department of Aras4, Blok A, Tel No.: 088 - 488166
Environment, Kompleks Pentadbiran ) i
Sabah Kerajaan Persekutuan Sabah, FaxNo.. 088 - 488177/ 488178
Jalan UMS-Sulaman, 88450 Email: sabah@doe.gov.my

KOTA KINABALU
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Appendix 4: List of Environmental Consultants/
Study Team

The following list includes the expertise, which in most cases should form part of the
assessment team for forestry EIAs depending on site characteristics and
environmental issues identified. Some team members may cover two or more of
these fields of expertise.

e Forestry

e Hydrology

e Ecology (flora and fauna)
e Socio-Economic

e Waste Management

Each member of the team, involved for their specialist subject(s), should be involved
in the entire environmental assessment cycle from scoping, baseline data collection,
impact prediction and evaluation,-and identification of mitigation measures.

The list of registered environmental companies related to environmental report
preparation referred to on the website of EPD: http://www.sabah.gov.my/jpas/
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Appendix 5:

Standard List of Contents

The content of the Environmental Assessment report shall consist of the following:

CHAPTER 1:

CHAPTER 2:

CHAPTER 3:

CHAPTER 4:

CHAPTER 5:

CHAPTER 6:

ANNEXES

EXECUTIVE SUMMARY

Project Description

Findings

GENERAL INFORMATION

Project Title and Project Proponent
Environmental Consultant

Public Hearing (for Special EIAs)

PROJECT DESCRIPTION

Statement of Need

Concept and Phases

Description of Location

Project Status

IMPACT PREDICTION AND EVALUATION
Significant Environmental Impacts

EIA Matrix

Impact Assessment

RECOMMENDED MITIGATION MEASURES
Recommendations

Additional Mitigation Measures
RECOMMENDED MONIToRING PROGRAMME
Compliance of Mitigation Measures

Residual Impacts

Annex 1: Baseline Environmental Data and Information
Annex 2: Methodologies and Analysis of Data
Annex 3: List of References

Annex 4: Terms of Reference
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