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SCUBA Self-Contained Underwater Breathing Apparatus
- |

proposed project development pertaining to this activity as required

under the Environmental Quality Act, 1974.

SIRIM Standards Industrial Research Institute of Malaysia
SSMO Surface Shipboard Meteorological Observation : INTRODUCTION
TCM Travel Cost Method, based on recreationalist expenditure data i
TOC Total Organic Carbon %
TOR Terms of Reference % 1.0 BACKGROUND
TSS Total Suspended Solids §
UNESCO United National Educational, Science and Cultural Organisation % This guidelines document is to be used as a comprehensive and user-
USEFPA U.S . Environmental Protection Agency %é friendly reference for the preparation of an EIA report for any
§
.

OTHER GUIDELINES RELATED TO RECLAMATION WORKS

References for reclamation activity such as guidelines issued by the
Asian Development Bank, the World Bank, those prepared by DOE as
well as those from other countries such as Korea, United States,
Canada and International Association of Dredging Corporation
(IADC), have been referred to in the preparation of this document.
DOE has also issued various guidelines that are widely referred to,
which include EIA guidelines for coastal resort development projects,
Buku Panduan Kawasan Sensitif Alam Sekitar (1993), and those of
other agencies such as the DID Guidelines (Drainage Works

Ordinance, 1 (Revised 1972)) and related references.

OBJECTIVE OF RECLAMATION GUIDELINES

The main purpose of the guidelines is to integrate and establish
procedures to aid in evaluation for implementation of EIA studies
involving coastal and land reclamation in Malaysia as stipulated
under the Environmental Quality Act, 1974 (Amendment 1985). This
amendment provided as Section 34A of Part IV of the principal Act
requires that a report on impact on the environment resulting from

prescribed activities be prepared before the project is approved.

viil 1-1




EIA Guidelines for Coastal and Land Reclamation Introduction

Subsequently, the Environmental Quality (Prescribed Activities)
(Environmental Impact Assessment) Order 1987, P.U. (A) 362 was
gazetted and became effective in April 1 1988. This Order specified 19
activities requiring EIA report prior to project approval for
implementation. Land reclamation is under Prescribed Activity 4 that

states:

“Coastal reclamation involving an area of 50 hectares or more”

However, there are other prescribed activities that have indirect

connection to reclamation. Examples among them are:

5(a) Construction of fishing harbours.

5(b) Harbour expansion involving an increase of 50 per cent or more
in fish landing capacity per annum.

5(c) Land-based aquaculture projects accompanied by clearing of
mangrove swamp forests covering an area of 50 hectares or
more.

6(d) Conversion of mangrove swamps for industrial, housing or
agricultural use covering an area of 50 hectares or more.

6(e) Clearing of mangrove swamps on islands adjacent to national

marine parks.

Crucial or central issue of concern is to ensure that the guidelines
provide objective and reliable perspective pertaining to evaluation of
coastal reclamation projects in order that the various interested
parties may plan and conduct proposed project activities judiciously
with minimal adverse impacts on the environment. Additionally, the
information should also be synchronized or congruent at the state,

national and regional levels.

T R R e

1-2

EIA Guidelines for Coastal and Land Reclamation Introduction

The guidelines are aimed at improving the effectiveness of the present

EIA procedure through:

a) Assisting the project proponents in better defining the scope of
an EIA study. The guidelines can assist specifically the project

proponents in the following matter:

» Create for the project a distinct image and identity;

e Plan a unique and quality development concept that
will enhance the image and attraction for the proposed
development;

» Maximise the advantage of the site’s coastal location for
recreation, tourism, housing and industrial use;

» Enhance existing low-end section of coastline
development;

¢ Create an environmentally friendly development;

¢ Ensure that the existing marine water quality does not
further deteriorate as a result of the project; and

¢ Minimise the overall impact of such large-scale project;
and produce a commercially viable and implementable

project.
b) Enhancing the quality of an EIA study and its report by
ensuring a focus on aspects relevant to the project, and
c) Ensuring the integration of environmental considerations
early in the project planning and development cycle.
PURPOSE OF THE GUIDELINES

The purpose of the guidelines is threefold: .

¢ To set up standards for the future regulations pertaining to

reclamation and related activities,

1-3
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1.4

¢ to provide guidance in the conduct of reclamation projects
which incorporate reduction and/or mitigation of significant
impacts; and

* toensure and maintain sustainability of coastal resources.
The target users of the guidelines are:

* project proponents and their consultants;

* contractors and sub-contractors;

* specific government agencies interested or involved in
reclamation projects;

* EIAreview panelists; and

* interested parties and the general public interested in or

affected by the project.

USAGE OF THE GUIDELINES

The contents of the proposed guidelines are specific for conducting an
EIA study on coastal and land reclamation activities and to enhance
the uniformity and quality of the EIA report. Based on evaluation and
prediction of potential impacts of the projects, it is hoped that the
prospective project proponent will be able to conduct his proposed
reclamation project judiciously, incorporating the best options to

control and mitigate significant impacts due to the project

development.

The chapters are arranged in a successive sequence of priorities,
beginning with laying out the rationale of reclamation projects and
the need for guidelines pertaining to this particular prescribed
activity. The legal aspects and various definitions of coastal zone as
perceived by interested parties are given in Chapter 2 to provide
insight into various major issues and conflicts currently besetting

coastal zones development and their management. The procedural

SRR e
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stages for setting up of an integrated EIA study is given in Chapter 3.

Site selection and project options are described in Chapter 4.

The scoping process, elements, parties involved and the importance of

scoping are briefly underlined in Chapter 5.

Chapter 6 discusses the various baseline considerations for physical,
biological and socio-economic systems in some details. This is followed
in Chapter 7 by the prediction and evaluation of impacts pertaining to
reclamation projects. Aspects of control and mitigating measures are
broadly discussed in Chapter 8 with emphasis on selected issues of

main concerns.

Chapter 9 is the Environmental Management Plan and Chapter 10 is
the Recommended Checklist for the Reclamation Projects.
Supplementary information is presented in the References and
Appendices, which also include elaboration of relevant legislation
with regard to land reclamation in the coastal zone, other definitions
of the coastal zone, engineering aspects, phases of land reclamation
projects, flowcharts for processing various coastal development
projects, work schedule and suggested format for an EIA Report,

among others.

The guidelines in this report are complementary to other existing
guidelines, associated and supplementary documents both
international and local for these prescribed activities. For more
exhaustive treatment, the user is urged to refer to specialised texts,
qualified practitioners, other resource persons and recognised

authorities in this field.

1-5



2.0

CHAPTER 2

LEGAL AND OTHER RELATED ASPECTS

COASTAL RECLAMATION - A PRESCRIBED ACTIVITY

The development of coastal reclamation project is subjected to an EIA

under the EIA Order, 1987 and the relevant item under the schedule

of Prescribed Activities is quoted below:

4. LAND RECLAMATION:
Coastal reclamation involving an area of 50 hectares or more.

(Schedule of Prescribed Activities, EIA Order, 1987)

Other Malaysian Laws governing coastal zone and associated

development are:

e TFederal Constitution (as at 10" August 1995);

e Environmental Quality Act 1974;

e Environmental Quality (Prescribed Activities) EIA Order 1987
{subject to Natural Resources and Environment Ordinance
(Sarawak) 1949 (Amended 1994));

* Local Government Act 1976;

e Land Acquisition Act 1960;

e National Land Code 1965;

* Town and Country Planning Act 1976;

*» Land Conservation Act 1960;

e Street, Drainage and Building Act 1974;

e Municipal and Town Boards (Amendment) Act 1975;

* Continental Shelf Act 1966;

¢ Exclusive Economic Zone 1984 (EEZ);
* National Forestry Act 1984;

s Fisheries Act 1985;

EIA Guidelines for Coastal and Land Reclamation Legal and Other Related Aspects

+ Antiquities Act 1976;

e Protected Areas and Protected Places Act 1959;
* Protection of Wild Life Act 1972; and

o Port Authorities Act 1963 (Revised 1992).

e e —

di

Other relevant national and international legislations with regard to

land reclamation in the coastal zone is given in Appendix 1.

2.1 COASTAL ZONE DEFINITION

The term coastal zone is used extensively in recent literature with
some variations as to its exact meaning. Some definitions refer to the
zone as a narrow area of land and wetland immediately adjacent to
the shoreline - the line where the sea and the land meet. Some refer
to it as the area extending inland approximately 1 km from the mean
low tide level and seaward to the outermost limit of the state

boundaries (Resource Agency of California, Section 17 of Chapter 2 of

the Statutes of the 1975-1976).

Coastal zone has also been defined as an area of variable width, which
extends seaward to the edge of the continental shelf, but which has no
distinct landward demarcation. It is within this zone that man’s
activities can interrupt or destroy ecosystems and natural processes

whether they be biological, chemical or physical (Hail, 1977).

LOICZ Science Plan (IGBP, 1993 in Pernetta and Milliman, 1995)
defines Coastal zone as "extending from coastal plains to the outer
edge of the continental shelves, approximately matching the region
that has been alternately flooded and exposed during the sea level

fluctuations of the late Quaternary period”.

The Organisation for Economic Cooperation and Development
Environment Directorate (OECD, 1993a in Turner and Adger, 1995)

argues that the coastal zone can be defined according to the nature of

2-2
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the problem being examined, particularly the objectives of
management. Thus marine boundary of a coastal zone can be taken as
the Exclusive Economic Zone (EEZ) limit, while on the landward side,
the boundary can be fixed in terms of existing local government
administrative areas of the potentially more extensive natural

drainage basins.

The EIA Guidelines for Coastal Development Projects by Department
of Environment (1987) gave a definition of Coastal Environment as
comprising four landscape units, viz., marine, intertidal, foreshore

and backshore zones:

* Marine zone is the seaward zone beyond low tide. This zone is also

known as the offshore zone.

e Intertidal zone is the zone between low tide and high tide.

¢ Foreshore or supra-tidal zone is the zone bordered by high tide
and extending inland subject to the processes of accretion and
erosion from wind or water. It can be defined on a project basis
from landform (inland limits of active dune formation and saline
pools, mangrove, etc.) and vegetative classification. Estuary
environment also applies to the physical limits of salt-water

infrusion in the river.

* Backshore zone is the zone of stable coastal landform not subject
to coastal processes of accretion and erosion. The backshore zone
on the mainland can also be defined as the inland side beyond the
Highest High Water Mark (HHWM) and extending at least 1 km

landward from the coastline. Any development beyond the

HHWM but within 1 km from the coastline is therefore within the -

coastal environment. The backshore zone of an islet near the -

mainland is the lagoon-side land.

2-3
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2.2

Other definitions of coastal zone are given in.Appendix 2. For the

purpose of this Guideline, the existing DOE definition is adopted.

COASTAL CHARACTERISTICS

In Malaysia the coast can be broadly categorised into sandy, muddy
and cliff coast. All beaches are subjected to the influence of the
dominant prevailing winds namely, the Northeast and Southwest
Monsoons. Most sandy beaches in Malaysia suggest that a close
process-form-relationship between energy input and available
material has been established and that a state of dynamic equilibrium
probably exists. Equilibrium is suggested because the detailed form
shows little tendency to change significantly through time: dynamic
because erosion and transport are still possible, but are experienced
more or less equally across the whole area, thus avoiding
morphological change. This type of sandy beaches in plan form is
sometimes termed headland bay beaches, zeta form bays or long
spiral bays as they all describe asymmetrically curved bays joining
one headland to the next. This type of sandy beaches is common in the
eastern coast of Peninsular Malaysia and some parts of Sabah. A
typical profile of sandy beaches is given in Figure 2.1. There are many
terminologies and associated boundaries assigned to the coastal
profile. It is, therefore important that the choice of the typical profile

is relevant to Malaysia and its referred content is understood.

Another type of beach common in Malaysia is the process-form-
sediment data, which appears to be more complex. Such beaches are
sometimes related to the complex offshore pattern of submerged
banks that control wave and current activities. Sediments from the
rivers feeding the beach can also influence it. Its coastal
geomorphology may well be time dependent and it may be dominated
by historical sequence of change in the controlling variables. Of
botential significance also is the possible variation in sedimentation

rate from terrestrial sources resulting from major types in land cover

Malaysia and in some parts of Sarawak exhibit this type of muddy
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2.3

S

beaches. Mudflats are typical coastal landform with abundant clearly the global importance of the coastal domain for both humanity

presence of mangrove; while in some other stretches with combination and geo-chemical cycle despite its comparatively small surface area

of sandy and muddy material, ridge and runnel formation are and volume.

commor.
Table 2.1: Characteristics and Properties of the Coastal Zone

The mudflat beaches are the most common ones that have been
Coastal Domain (200m above and 200m below sea level):

earmarked for large-scale reclamation project in Malaysia. A typical
o Occupies 18% of the surface of the globe;

profile of muddy beaches is given in Figure 2.2. These mudflat
beaches contain wide intertidal zone that can vary from a few metres ° An area where around one quarter of the global primary

productivity occurs;

to a few hundred metres. These types of beaches are common in the
o Where about 60% of human populations live;

west coast of the country and stretches throughout the coastlines of

West Johor, Selangor, Kedah, Perak and Perlis. o Where two thirds of the world cities with populations of

over 1.6 million are located; and
. . e Supplies approximately 90% of the world fish catch.
The majority of the shoreline areas along the west coast of the

Peninsula are vegetated by mangrove forests. These areas are The coastal zone accounts for:

associated with muddy beaches and extend up to 1110 km long. In o 8% of the ocean surface;

Sabah, the 1800-km coastline is characterised by rugged formation o <0.5% of the ocean volume;

with many bays of various sizes. Almost half of the 1040 km of the e Around 14% of global ocean production;

Sarawak shoreline is made up of muddy beaches. The muddy coast of o Up to 50% of global oceanic denitrification ;

the west of Peninsular Malaysia is so formed largely due to the o 80% of the global organic matter burial;

protection provided by the island of Sumatra. This protection creates ¢ 90% of the global sedimentary mineralisation;

a low energy area as compared to the exposed ones due to limited o 75-90% of the global sink of suspended river load and its

associated elements/pollutants; and

e In excess of 50% of present day global carbonate
deposition.

fetch, thus allowing the mud to settle on various stretches of the

coast. The characteristic of the stable mud and mangrove coastlines is

that the slope at the nearshore region is quite flat at 1:400 to 1:1000.

Source: IGBP 1994. Land-Ocean Interactions in the Coastal Zone

Most incident wave energy is dissipated on this slope and usually not &
Implementation Plan Report, No. 33, Stockholm.

on the slope at the mangrove line.
< Figure 2.3 and Table 2.1 show clearly the many resources that are

- interrelated and often very fragile and sensitive in nature. Very often

COASTAL RESOURCES ~some of these resources especially coastal wetland are being traded off

in the reclamation activities. This trade-off should not be taken

Coastal zone is rich with coastal resources. Figure 2.3 shows lightly by the approving authorities, neither can the wetland be

resources assoclated with coastal area, offshore zones and brackish assumed to be uneconomical. Coastal wetlands are among the most

area. Table 2.1 shows recent estimates concerning various aluable of coastal resources. Their main functions are to filter

characteristics and properties of the coastal zone demonstrating quite ollutants from water and trap suspended materials. Wetlands reduce
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coastal erosion by absorbing and dissipating wave energy, binding
and stabilising sediments and increasing sediment deposition. 24
Wetlands also protect upland areas from flooding by storing
floodwaters and reducing, capturing and retaining surface water
runoff with the added benefit of allowing water to infiltrate
underground recharge zones. Wetlands provide valuable habitat for
wildlife and plant life, a relatively safe environment for threatened

and endangered species for many commercially and recreationally

valuable fish species.

The coastal zone provides gateways for world commerce, inland trade,
port facilities, industry, oil wells and power plants. As indicated in
Table 2.1 and Figure 2.3, coastal zone provides the most bio-
productive area for marine and associated life, varieties of fish and
wildlife. It provides an attractive area for dwelling, recreational,
commercial and sport facilities and has high aesthetic value. It also
provides an area for educational activities and training. It is therefore
understandable that coastal zone generates high monetary interest

and emotion among the people in Malaysia.

Any changes in the coastal zone, whether due to man-made activities:
such as large-scale reclamation projects or due to long-term natural
changes to the earth system such as global warming (resulting in a.
rise in global mean sea level), will lead to major impacts in the coastalf
zone. Arguably, such impacts can be more intense as coastal zonef
assets contain high monetary value. This is all the more reason why.
reclamation activities need to take into consideration other coastal
assets that are likely to be affected. Trade-off items must be clearly
spelt out to the public and decision-makers. The framework of
reclamation activities and associated problems concerned and decisio
reached must be flexible. The implementation of the reclamatio
project must be designed in such a manner that it is an acceptabl

compromise to other coastal activities.

CONFLICT IN THE COASTAL ZONE

Figure 2.4 shows that gains obtained from reclamation are very
lucrative. The gains can be quantified in terms of monetary values;
while on the other hand, the trade-off and loss to other resources are
not easily quantifiable. In implementing reclamation project, it is
therefore, pertinent that the project proponent and decision-makers
must address various aspects. The negative impacts have to be
mitigated to minimise damage while trade-off (in monetary and other
forms) to the environment must be made clear. The trade-off is the
total loss of those particular resources due to the implementation of

the reclamation project.

As discussed previously, coastal resources are characterised by
multiple resource systems and multiple users. Competition of
resource use among multiple users inevitably leads to conflicts. If left
unmanaged, competition among coastal resource users may lead to
over-exploitation of resources and thus causing negative

environmental effects in that area.

Figure 2.5 shows the main issues arising from reclamation projects.

. The overlapping of areal extent and multiple nature of the issues
. complicate matters further. Figure 2.6 indicates the economic
activities that can give rise to conflicts. The most relevant point to
-note here is, which of these development projects should be given
‘priority over the others. Questions may arise as to how planners and

‘relevant authorities can wisely judge the optimum benefit of any

chosen development.

In making decision on reclamation activities, extensive information

I ust be acquired to evaluate trade-off between no development and
clamation. Economic analysis normally deals with costs and
..e:ii_eﬁts related to decision on coastal resources use. But very often

s-analysis does not take into consideration the benefits of
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conserving coastal resources, which are not tangible and not easily
quantifiable in monetary term. Currently, there is an economic

valuation methodology, which is termed as non-market valuation that

s

takes into account non-quantifiable resources. Even so, such

valuation is often misunderstood or at best accepted with reluctance.

Some of the shortcomings of the valuation for coastal resources are

2-10

Z e
given in Table 2.2. §§
Table 2.2: Economic Valuation System of Coastal Resources C 8 E % Z
2N mvnmm s s
* Present methods of evaluating resources in the coastal v - :: ]
zone are inadequate since they often fail to take into g
account the dynamic nature of coastal system; < é =
» Undervalue or ignore some natural resources and i’ 5 E
services; % g & I §
¢ Externalise some environmental costs; § % : g Fz:‘
e Generally do not consider long term environmental é g% “ % é §
- ¢ 2 Sh Z
trends; 8 §§ 3 E . l l
» Non-existence of effective enforceable property right ; e— % § Ermrors
* The market does not set accurate values due to market VAS/NY'] é‘ 4
failures; and &
» These failures often result in planning decisions that are %
unsustainable in the long term, leading to undue 3 %
dependence on one project development (single-sector | 5% l %
development), thus increasing the vulnerability of the : 2% A »
community to long-term changes in environmental ' % E % E
parameters, O 5 ‘lv
b
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Diagrammatic Representation of the Coastal Zone, Continental Shelf and Other Features of the Land-

Ocean Boundary. (Source : LOICZ Science Plan, Perneita and Milliman, 1995)
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Agricultural Areas

Rhizophora apiculata
Rhizophora conjugata
Avecenia alba
Sonnerafia alba

Intertidal
Earth Zone
Bund

WK

Subtidal
Zone

Offshore
Zone

Oifshore Bank

Figure 2.2 : Typical Profile of the Muddy Coastal Zone in Malaysia that is Commonly Used for Reclamation Project
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Figure 2.3 : Resources, Activities and Structures Within the Land-Ocean Interaction
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BIOLOGICAL IMPACTS

- Loss of mudflat and its associated ecosystem
Destruction of mangrove ecosystem
Destruction in biodiversity of flora and fauna
Interference with primary productivity
Permanent loss of benthic organisms

- Pollution of coastal waters

- Increase of water turbidity

SOCH)-ECONCMIC IMPACTS

- Loss of recreational beaches
- Disruption of sea transport
- Obstruction of public access

COASTAL
RECLAMATION

- Possible artefacts loss

- Restriction on local fishermen Newly Created Land
- Loss/partial loss of aquaculture
- Loss/partial loss of fishing activities
- Loss/partial loss of fishing landing site
- Resettlement of coastal villages
- Partial resettiement of coastal villages
Loss of fishing ground and cockle spats REGIONAL GROWTH

PHYSICAL IMPACTS

Interference with normal dynamic coastal
processes of waves and current resulting in
erosion/scouring

Coastal siltation and hinterland flooding
Interference with natural drainage of
hinterland areas

Lass of permanent shoreline

Changes of shoreline geometry

May cause temporary lowering of air quality
Loss of mudflats

Sourcing of sand mining would flatten hills,
deepen sea and cause changes in bathymetry
and wave refraction pattern

Loss of protective offshore bank

Erosion of beaches from draw-down due to
back filling

Interception of sediment amount caused by
deep dredging

May interrupt onshore/offshore sediment
maovement

Heavy metals poliution

Industrial Development
Urban Development
Commercial Development
Tourism Development
Housing Development

Figure 2.4 : Cascade Effect of Reclamation Project

‘lLoss o

f mangroves/sea grass/corals

Disturbancefloss of nurseries and aquaculture/cockles spats

Relocation of fishing
communities

Reducefloss fisheries resources

Loss of livelihood

(reduce landingfincreases trashfish/ disappearance of certain species 4
& ¢ Impact from upstream
Disturbance floss of turtle landing ground flooding
Py L 4 s L 2
Disturbance/loss of stopover refuelling/feeding/
breeding sites of migratory birds
L 4 \ 4
. Loss of artefacts, archaeological and cultural sites °
Disruption of sea traffic routes
+ +
EEZ (200 NM) TERRIT(C:?I:‘\;)WATER MUDFLAT WETLAND HINTERLAND
Coastal erosion/sedimentation
Ports & harbour/Jetty (12 nm) ®  — *
¢ <+ Structural alteration in existing drainage pattern .
¢ ¢ Upstream flooding
Disruption of coastal processes ¢ *
4 4
Changes in offshore bathymetry . Biomass disposal
*
. Water Pollution (sedimentation, oil & grease, heavy metals, leachates, halogenated organics, nutrients) .

Figure 2.5. Main Issues and Areal Extent of Impacts of Reclamation Project

2-14



Legal and Other Related Aspects

EIA Guidelines for Coastal and Land Reclamation

Industry

Property development/urban
development

Mass tourism development
Coastal structures impaired
by reclamation project

(revetment, seawall, etc.)

.

COASTAL

CLAMATION

—) RE

Tourisim industry based on natural scenes
Mangrove and nature walks

Coastal aquaculture
Coastal fisheries

Opportunity loss in education and training

related to loss of biodiversity in the coastal

ecosystem

Figure 2.6 : Conflict Arising From Reclamation Project

CHAPTER 3

INTEGRATED PROJECT PLANNING CONCEPT

THE EIA IN THE PROJECT CYCLE

The integrated project planning concept which includes the EIA
process as summarised in Figures 3.1 and 3.2, comprises the following
interactive stages:-

the initial environmental screening or preliminary assessment;
initial evaluation by the regulatory agencies;

the full assessment or study following inputs from the regulatory
agencies;

evaluation and revision of EIA report by DOE for preliminary
report or the ad hoc Review Panel for detailed EIA; and

approval of the EIA ryeport with stipulated conditions,

amendments, regulations, etc.

THE EIA PROCESS

The sequential steps in an EIA process can be summarised as
follows:-

e Project justification and needs;

o Identification of the main environmental issues;

e Scope of work;

» Baseline data collectjon;

e Environmental impact analysis;

¢ Identification of mitigating measures; and

® Environmental monitoring recommendation.

. Throughout the process, public consultation and inter-

agency/department coordination are needed and are to be sought

after,
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Integrated Project Planning Concept

or trend monitoring of significant impacts associated with the

Definite plans can be formulated for conducting an EIA of th preseribed project activities.

proposed project once the most viable alternative, or alternatives

have been established through the pre-feasibility process. Generally
this is done through the formulation of a "Scope of Work". A proposa
to conduct the study should include the following:

Table 3.1 : Qutline of Suggested Report Format Elements for a

Coastal and Land Reclamation Project

1.0 EXECUTIVE SUMMARY
a. An outline of the report format elements (Table 3.1); 2.0 INTRODUCTION
. s . 2.1 Objectives of the Detailed EIA
An elaboration of the general activities under each section of the 2.2 Legal Requirements
scope of work outline (Table 3.2); and 2.8 Scope of Study
2.4 Outline of Report

¢. A schedule for completion of all activities to be undertaken in the

EIA study (Table 3.3). 3.0 BACKGROUND

3.1 History of Project
. . . 3.2 Approval Process
Tables 3.1 - 3.3 are brief examples of the above-mentioned three item
for a reclamation project. However, it must be considered that thes 4.0 PROJECT INITIATOR
examples are brief and parameters can vary due to site specifi 41 Project Proponent
) . 4.2 EKIA Consultants
considerations.
5.0 STATEMENT OF NEED
These items should be compiled into a document to be used as th 5.1 Background
P 5.2 Development Objectives
primary management tool for controlling completion of the feasibilit; 5.3  Conclusions
studies in an organised and efficient manner. The incorporation o 6.0 PROJECT DESCRIPTIONS
inputs from interested parties, public comments and approva 6.1 Locations
6.1.1 Proposed Project Development

regarding sensitive environmental issues would be useful fo

expediting the acceptance of the completed EIA study. Th

organisation structure for processing Detailed EIA reports an

6.1.2 The Reclamation Project

6.1.3 The Subsequent Proposed Development
6.2 Reclamation Design Concept
6.3 Project Activities

. . . 6.3.1 Access Roads
approval procedures is given in Figure 3.3. 6.3.2 Sourcing and Transportation of Rocks
6.3.3 Construction of Containment Structures
6.3.4 Sand Sourcing (Offshore) - Dredging
The project should be implemented within two years of approval dat 635 Reclamation Works
. ' 6.3.6 Landscaping
of the EIA report. The project proponent, regulatory agency and othe 637 Shore Protection Structures

relevant authorities will ensure that mitigation and control measure

6.4 Provision of Utilities, Services and Other Reguirements

) ) 6.4.1 Access roads (Island Concept)
recommended in the EIA report are implemented. Monitoring an 6.4.2 Water Supply
-, . . . . 6.4.3 Drainage
auditing key activities should be incorporated in the various stages o 644 Power Supply, Communications
construction and operation of the project. The monitoring a 6.4.5 Sewerage and Solid Waste Disposal
. . . . 6.4.6 Labour Force and Employment Structure
auditing programmes would enable verification of predicted impac 6.47 Landscaping/ Visual and Aesthetic Significance

in the EIA. It would also provide the basis for long-term monitorin

6.5 Project Schedules
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7.1
7.2
7.3
74
7.5

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20

9.1

9.2

9.3

10.0

10.1

7.0 PROJECT OPTIONS

Choice of Location and Configuration
Choice of Sand Sourcing

Selection of Optimum Dredging Equipment
Selection of Coastal Protection Structures
No-Project Option

8.0 DESCRIPTION OF EXISTING ENVIRONMENT

Offshore and Nearshore Bathymetry
Coastal Geomorphology

Geology and Soil Conditions
Meteorology

Coastal Hydrodynamics/Processes
Drainage System and Hydrology
Water Quality

Air Quality

Noise Level

Biological System

Terrestrial Flora and Fauna

Fishes and Fisheries

Other Marine Communities

Ecology

Existing Land Use

Population

Economic Characteristics
Infrastructure

Utilities

Historical and Archeological Significance

9.0 POTENTIAL SIGNIFICANT IMPACTS AND MITIGATING
MEASURES DURING OFFSHORE SAND MINING

Physical Components

9.1.1 Marine Hydrodynamic

9.1.2 Marine Water Quality

9.1.3 Vessel Discharges and Waste Disposal
914 Noise Generation

Biological Components

9.2.1 Fish and Fisheries
9.2.2 Turtles
9.2.3 Plankton

924 Benthos

Socio-Economic Components

9.3.1 'Transportation/Navigation Safety
9.3.2 TFishing Activity

POTENTIAL IMPACTS AND MITIGATING MEASURES
DURING RECLAMATION

Physical Components

10.1.1 Coastal Erosion

10.1.2 Hydrology and Drainage

10.1.3 Rivermouth Siltation and Upstream Flooding
10.1.4 Water Quality

10.1.5 Air Quality

10.1.6 Noise

11.0

12.0
13.0
14.0

10.2 Biological Components

10.3

10.2.1 Terrestrial Flora and Fauna

10.2.2 Fishes and Fisheries

10.2.3 Other Marine Communities

Socio-Economics Components

10.3.1 Impacts on Human Environment

10.3.2 Transportation/Navigation Safety

10.3.3 Fishing Activities

10.3.4 Utilities, Infrastructure and Public Amenities
10.3.5 Waste Generation and Disposal

POTENTIAL IMPACTS AND MITIGATING MEASURES
DURING POST-RECLAMATION STAGE

11.1

11.2

11.3

Physical Components

11.1.1 Coastal Topography : Erosion, Accretion and
Bathymetric Changes

Soil Stability

Water Quality

Hydrology and Drainage

Rivermouth Siltation and Upstream Flooding
11.1.6 Air Quality

11.1.7 Noise

Biological Components

11.2.1 Terrestrial Flora and Fauna

11.2.2 Fishes and Fisheries

11.2.3 Other Marine Communities

Socio-Economic Components

11.3.1 Land Use

11.3.2 Fishing Activity

11.3.8 TUtilities, Infrastructure and Public Amenities
11.3.4 Landscape and Visuzal Aesthetics

11.1.2
11.1.3
11.1.4
11.1.5

ENVIRONMENTAL MANAGEMENT PLAN
PROJECT EVALUATION

CONCLUSIONS

DATA SOURCES AND CONSULTATIONS
LIST OF REFERENCES

APPENDICES

then proposed to reduce/minimise/eliminate the impacts.

The following activities will be taken into consideration for assessing

and predicting impacts to the environment. Mitigating measures are
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Approving
Authority
for The
Projects

/ Review Document
/ for Detailed Yes

Assessment

Project

COMPLETION Approved?

Project
Implementation

Y

Environmental
Monitoring

Project
Continues

! X

Environmental

Project
Completion Plan

b

Report
Accepted ?

PROJECT
E-

EVALUATION

REVIEW

PANEL

Report

PRE-
FEASIBILITY STUDY

DETAILED
ASSESSMENT

PROJECT
ASSESSMENT

PRELIMINARY
ASSESSMENT

Report

Auditing Environmental
¢ Manitoring
Amendment of
Conditions

Amendment to
Project Completi
Plan

EIA Order (Prescribed Activities), 1987
**  Consultation with DOE regarding TOR

COMPLETION

Figure 3.1 : Flowchart for EIA Procedures in Malaysia

PROJECT
[DENTIFICATION

PROJECT PLANNING
FROM TECHNICAL AND

ECONOMIC ASPECTS

SELECTED

FOR

EIA

PROJECT PLANNING

FROM
ENVIRONMENTAL

ASPECTS

Report

Report

Concept

ing

Integrated Project Plann

Figure 3.2
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Director of Envirenmental Quality

Review
General Public b | Panel
Director, Prevention Section
(DOE)
Chairman EIA Technical
Committee
Head, EIA Section
Secretary to EIA Review Panel
Evaluation Section
Engineering Science Ecology/Economy
Agricultural Engineering
Chemical Engineering Biology Economy
Civil Engineering Chemistry Sociology
Environmental Engineering Ecology
Electrical Engineering Environmental Studies
Mechanical Engineering

Officers Processing Reports
According to Project Category

Figure 3.3 : Organisation Structure for Processing Detailed EIA Reports
and Approval Procedures

CHAPTER 4

SITE SELECTION, PROJECT OPTIONS
AND PROJECT ACTIVITIES

INTRODUCTION

Realising that there is a need for an integrated approach in the design
of coastal reclamation works, inputs from environmental scientists,
coastal and geotechnical engineers are essential to ensure that the
project will be carried out successfully. Serious consideration will be
“given to the hydraulic, environmental, geotechnical and coastal

engineering aspects.

In planning and implementing any large scale reclamation project,
.consideration should be made on the existing coastal regime and
features, offshore bathymetric conditions, river estuaries, water
‘quality, land use, type of development, etc. Responses to the coastal
features will fundamentally influence the land shape and deposition

f any reclamation and consequently determine the basic plan outline.

he plan should accommodate the diversion of existing drainage
outlets across any created extension to the existing coastline. It needs
to address the inter-relationship of the new development with the

xisting area both in social impact and physical juxtaposition.

STATEMENT OF NEED

Ai_ly proposal mooted for a project would have been made on certain
asis. The basis or need for a project should be clearly established
arly in the project planning. Basis and rationale for the proposal
O_.I_ild reflect the objective of a project and provide direction during

ning. A statement of need also highlights the various benefits

3-1
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Site Sefection, Project Options and Project Activitie

such as social, economic, cultural and aesthetics that may accrue fro

the project.
SITE SELECTION

For reclamation projects, site selection in particular refers to fil}
material sourcing, disposal site for dredged material and t
reclamation site itself. Identification of suitable sites may be aided
by various techniques such as best options or best alternatives, a
constraint mapping. The latter generally involves mapping out al
ecological constraints within the selected area, perhaps with the aid of
overlays or Geographical Information System (GIS) and compute

modelling.

If two or more sites are being considered, the sites should
compared with each other against the set guidelines or criteria. T

most acceptable site should be selected.

Site selection for the reclamation purposes is very important
ensure that the natural habitats of the coastal, marine and bent
communities are maintained and that these habitats rece
minimum impacts or otherwise, their trade-offs are fully understoog

This step must constitute the first stage in the assessment process.

Attention must be given to the natural habitats such as mangr
and marine benthic area during any decision making. Fish and pra
juveniles spend most of the time in these areas to grow. Attent
should also necessarily to be given to some of the marine organis
that are classified as endangered or rare species, such as the turtlé
dolphins, whales and dugong. The loss and the damage to natul
habitats such as corals and fragile island ecosystems should also
understood fully and quantified as proposed in the justificatl

section of this report.

The physical environmental components that are expected to recel

serious adverse impacts from reclamation activities are seabed

uidelines for Coastal and Land Reclamation Site Selection, Project Options and Project Activities

the water column. The seabed alteration and siltation are expected to

be the major problems. Water currents or waves can cause more

severe dispersion of suspended particulates, which can reduce the

light penetration into the sea bottom. The sunlight plays a major role

in the photosynthetic process that is essential for the marine coastal
~ production and food chain. Intertidal and sub-tidal corals, marine
vegetation and plankton rely totally on this energy to produce food,
which will be transferred to other forms through the food web.

- RECOMMENDED LOCATIONS

The Guidelines on Ercsion Control For Development Projects in The
Coastal Zone, Garispanduan JPS 1/97 (1997) and related guidelines

should be used to guide for the selection of the reclamation site.

It is suggested that a dredging prohibition zone of not less than 1.5

km from the mean low water line or 10 m depth, whichever is further

om the shore, be specified.

In:the marine tropical ecosystem, extensive hermatypic coral reefs
nd vegetation are recorded to grow to 30 m depth, where light can
ill reach the sea bottom, although many physical factors may
fluence light penetration. Therefore, it is recommended that the
d mining spoil disposal from dredging activities should be at 30-m
oth or 1.5 km from mean low water whichever is further from the
"'f:)_re. However, this recommendation is suitable only if there are no
?»ting fishery associated (fish lure and artificial reef), or fishing
ivities in the surrounding area. If it is not possible to comply with
18 regulation due to the technical, practical or economic reasons,
pe of impact evaluation study should be conducted to determine

ﬁher or not the proposed site would lead to adverse impacts on the
tal processes.
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4.4

Generally, criteria that may be used for recommended site selectio

could be summarised as follows;

a. Coastal physical characteristics that may be affected
during site preparation, site clearance, construction
and operation;

b.  water quality that may deteriorate due to many
activities; ‘

c.  mangrove deforestation for site preparation; and

d. biological characteristics to determine whether there
are temporary loss or significant and permanent loss

of resources.

Environmental trade-off as discussed in Section 2.3 is an importa
aspect of site selection and project option. Two recommended method
for site selection are weighted rating decision and screening usi
matrix, some examples of which can be referred in the EIA Guidelin
for Dams and/or Reservoir Projects prepared by DOE. For th
reclamation project, coastal erosion, seabed damage, pollution
coastal water, siltation, mangrove productive zone and marine habi
loss may be used as criteria for site selection. Table 4.1 shows factc

considered useful for site selection.

ProJecT OPTIONS

In general, there are two options that can be considered for planni

and implementing the proposed reclamation project:-

a. Strip (Land Based) Reclamation Concept.
The reclamation for the land-based concept involves a sim

extension of the existing coastline.

Site Selection, Project Options and Project Activitie

Guidelines for Coastal and Land Reclamation Site Selection, Project Options and Project Activities

b. Island(s) Concept.
The creation of an island or multiple islands would provide the
commercial advantage of greatly increased water access and
frontage, improved general amenity and a clearly self-
contained reclamation staging and development phasing. It
would create a strong image but permit an individuality of

character and purpose for each island.

In any case, detailed planning is required to optimise the land

configuration.

Table 4.1: Factors Considered Useful for the Evaluation of the
Recommended Location

Factors Consideration Stamiard./GU{dehnes/
. egislation
: Mangrove s Nursery and spawning Wildlife Protection
habitat area Legislation
: » Larvae and juveniles
habitat

* Food chain/production
» Present/absent protected

species
Coastal s Status and character of
characteristic habitat
oastal water e Sunlight transparency Interim National Marine
ollution s Changes in physical and Water Quality Standard
chemical qualities for Malaysia

¢« Brackish water mixture
(fresh and marine water)

sheries ¢ TFisheries activities area

s  Fisheries material (fish
Iure, artificial reef)

* Fisheries resources
{spawning/mursery
grounds, larvae and
juveniles)

Fisheries Act, 1985

Ce.l‘l_if/aesthetic ¢ Natural beautiful beach Protected Areas And
ue Protected Places Act 1959
e Significant cultural or Antiquities Act, 1976
archaeological sites
{e.g. shipwreck sites)
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RECLAMATION PROCESS SAND SOURCING

Prior to the commencement of any reclamation projects, it is essentia Introduction

that technical feasibility and economic studies be carried out t

ensure that the projects are economically viable and can b Fill material sourcing (almost exclusively sea sand) is perhaps the

implemented successfully. The major components during thes, most important consideration insofar as coastal reclamation project is

studies are: concerned. The general viability of the project depends very much on

the availability of suitable and easily accessible source of sand. It

e Determination of sand source areas within economic therefore forms an integral component of coastal reclamation

haulage distance; activities.
» Soil investigation to assess the settlement and stability;

¢ Cost-benefit analysis; and Sand dredging which involves an area of 50 hectares or more is a

- prescribed activity under Environmental Quality (Prescribed

- Activities) (EIA) Order 1987 mandating a separate EIA study.

¢ Preliminary design analysis to establish the design

parameters.
. Nevertheless, as per normal practice for project involving more than

In normal practice, the primary activities are to corapile and elabora one activity requiring an EIA study, sand dredging may be integrated

the existing information so that the following can be carried out:- within the main coastal reclamation project, hence necessitating only

a single report.

¢ Identification of sources of borrow materials, availability of

material, particle size distribution, quality, method of The major issues pertaining to sand sourcing, extraction and filling

extraction and transportation; ‘are summarised in Figure 4.1. The subsequent description within this

* Method of filling, type of equipment to be used and other ~ section will discuss the criteria, activities and issues involved in

related preparatory works. Rehandling basin for fill locating and sourcing suitable sources of sand. Activities and issues

material may be required but not normally recommended, related to sand sourcing are discussed in detail in Appendix 3.

* Type and methods of containment structures; :

e Proposed coastal protection system; and Sourcing Criteria

» Appraisal of cost implementation;

e Planning and phasing of the project development; The following criteria are considered while locating suitable source of

* Project implementation schedule;

e Identification of possible constraints and expected
performance level: and Material Availability

* Assessment of the impact on the project development. _
The location chosen as potential sources of sand shall contain the

_volume of suitable sand materials required completing the

reclamation project.
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e. Archaeological Considerations
b. Legal and Statutory Considerations
Very often archaeology is overlooked while determining suitable
Before embarking on the physical sand prospecting, it is prudent sand source. This is generally due to the lack of information with
to carry out desktop studies with respect to legal and statutory regard to possible historical shipwreck sites. Archaeology should
implication. These aspects have to be looked into on a case to case be considered especially where the sand dredging and mining go
basis. Typically, no-go areas may include close vicinity to navai beyond certairy depths historically associated with possible sites
bases, gazetted ports limit, corridor along cables, gas and water for shipwrecks.

pipelines and international waters. For imported filling materials

the Customs Act requires them to undergo specific quarantin f. Traditional Fishing Grounds
procedures.

It is a common traditional practice along the east coast states of

On the other hand, guidelines by DID recommend sand-dredging Peninsular Malaysia for coastal fishermen to install traditional

activities at a minimum distance of 1.5 km from the coast and at artificial reef and fish harvesting devices (traps) called unjam and
minimum depth of 10 m, whichever is further away. bubu respectively. These devices help to attract and congregate
fishes, thus enhancing fish harvest. Apparently the sites of unjam
Laws and regulations that apply to coastal reclamation and which and bubu are “owned” and are inherited over the generations.
are also relevant to sand dredging activities are listed in Chapter
2 and Appendix 1. Sand Sourcing Activities
c. Distance and Economic Considerations Sand sourcing investigation and prospecting normally includes the

following activities:

Haulage distance is an important factor in considering th
appropriate location of sand source. This is due to the fact th Hydrographic Survey
haulage normally makes up one of the major cost components o
sand filling and reclamation. Hydrographic survey is necessary to verify and enhance the
standard bathymetric maps, thus forming the base map of the
d. Ecological Disturbance area. Hydrographic surveys (carried out by licensed surveyor in
consultation with the Navy), would help the designer to check
The proposed location of sand source should not be sited withi ‘underwater slope stability and to determine safe dredging depth.

known ecologically sensitive Hhabitats such as coral reefs

mangrove, seagrass areas, stopover/refuelling sites for migrato “Hydrodynamic Modelling
birds and turtle landing/nesting beaches. It is recommended that
seabed SCUBA investigation be carried out., Hydrodynamic modelling is often required to check sediment

dispersion pattern due to dredging works, This will help to predict
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the extent of sediment suspension and drift, hence impact on the e. Seabed Investigation (Biological)

water quality of the surrounding area.

Depending upon the advice of the marine biologist, seabed

Hydrodynamic modelling is also required to predict changes tg investigation (SCUBA diving) shall be commissioned in order to

waves and currents characteristics and their impact to coasta investigate/confirm the presence or absence of sensitive, rare or

morphology due to changes in seabed levels brought about by t endangered species, seagrass beds and corals. This investigation

dredging activities. The modelling will help to delimit depth and should include photographic evidence and collection of pertinent

extent of sand mining activities within the designated area. samples. Appendix 5 gives further elaboration on this subject.

The modelling should also consider the continuous release o £ Archaeological Investigation

pollutants based on the number of dredgers used, frequency o

trips made by each dredger and the mode of operation. Procedur Archaeological investigation is well described in Appendix 5

for suitable reclamation work are given in Appendix 3. (Archaeological and Cultural Sub-Study).

Other considerations include intensity of the point source

pollutants used in the model and related parameters such SPoIL DISPOSAL ACTIVITY

standard for tolerable limits of suspended sediment concentrati

and other pollutants. Example of the standard tolerable limi Spoil disposal will entail the following activities:-

based on the Netherlands Standard is given in Appendix 4. Detailed soil investigation of the dredge site;

Dredging equipment selection and techniques;

Soil Investigation and Particles Size Distribution : Mobilisation and demobilisation of dredger;

-Identification and selection of dredged spoil disposal

Soil investigation will involve underwater boring to determi ~ground; and

sand and bedrock depth. At equal intervals soil and sand sampl Operational methods of transportation of spoil from the

are brought to the surface for laboratory sieve analysis. Suitabilit - dredge area to the disposal ground.

of the soil and sand as land filling materials primarily depends

their particles size distribution. areful considerations therefore must be given to the disposal

tivities in order to minimise adverse effects to the water regime.

Sampling and Elutriation Test _lé'ction of optimum techniques for dredging and disposal, choice of

igating measures and the planning of appropriate monitoring

In conjunction with the soil investigation, additional quantity rammes must be given due consideration during the planning

soll samples should be taken for an elutriation test to determi

whether or not the soil contains toxic or hazardous contaminan
(Figure 4.1).
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4.8

LIST OF SITE DEVELOPMENT AND IMPLEMENTATION ACTIVITIES

Typical activities during site development and implementation

reclamation project are listed below:

1. Pre-construction phase

1.1

Project identification;

u1de]ines for Coastal and Land Reclamation Site Selection, Project Options and Project Activities

2.7 Landscaping
2.8 Coastal protection work; options include:
a. Soft Approach — Beach Nourishment, Sand
bypassing etc.
b. Hard Structures - Revetment/Seawall, Groins,
Breakwaters, etc.

2.9  Dredging of channel waterways; and

a. Reconnaissance Survey 2.10 Construction of tidal gates and drainage outlets
b. Screening
1.2 Feasibility study; Post Reclamation Phase
Identification of sites(s) 3.1  Subsequent development
. Site selection
. Identification of sand sourcing and selection of Examples of material filling activities during coastal reclamation
dredgers (options listed in Table 4.2) project are shown in Plate 4.1-4.4.
d. Identification of rock sourcing (if applicable)
e. Identification of disposal ground
f. Scoping
g. Conceptual plan(s)
1.3 Environmental Impact Assessment (EIA) study;
a. Reports to be submitted and approved by DOE
b. Recommendation(s) and design modification(s)
as documented in the EIA report and the
approval condition(s) imposed by DOE need to
be incorporated in the final design.
2. Construction phase
2.1 Construction of access road(s)
2.2 BSite clearing
2.3  Setting up storage area and base camps
2.4  Construction of containment structures (dykes)
2.5 Coastal reclafnation works;
a. Dredging — material extraction
b. Reclamation — material filling
2.6  Soil improvement works - so0il compaction,

dewatering: sand drain and/or geosynthetic drain
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Table 4.2 : Dredgers’ Classification and Method of Operation

; J T L N T T L PP R
P RO -

L Z
. — . . g 1S
Main Individual Types Method of Method of Method of Disposal — ° e L5
Classification Extraction Transportation : 2 & 5 @ = 2 LTA
=] E 2 o O : "‘0]
. = ] ] g o . B
Mechanical Dipper Dredger Face Shovel Barge Bottom discharge, P § 8 g % 5 .‘_; wn
Grab or Suction Pum o E g 8- 3 5 g 2]
; g5 § 58 E 33 T <
E o £ - K] © a
Backhoe Dredger Backhoe Bucket Barge Bottom discharge,: go 8 & = a 5 S 5 A
Grab or Suction Pum 8 5 o Lok g z .8 D Z
| ER gPbsass 3z o«
£ =2 el - b g [ .
Stationary Bucket Bucket Chain Barge Bottom discharge, £ _-g :g g § g’i & E ol '% LW
Dredger Grab or Suction Pum o & g S Pz
B 7] v —
o= [ Ld . ® L =1 M Cd
Self Propelled Bucket Bucket Chain Barge Bottom discharge § g )
Dredger Grab or Suction Pum S s =
| -« ONIOaT¥d | T
Self Propeller Hopper Bucket Chain Own Hold Bottom discharge DO
Bucket Dredger Grab or Suction Pum A Tz
Dragline Drag Bucket Barge Bottom discharge sraansasnvanafeasnaarannvneerrernanadiaaiaalad
Grab or Suction Pum E %
Stationary Grab Grab Barge Bottom discharge,
Dredger Grab or Suction Pum
Self Propelled Grab Grab Cwn Hold Bottomn discharge -
Dredger Grab or Suction Pum e e g
® 9 —_ k>
o . . ) 2 4 2 S = E
Pipeline Bucket Bucket Chain Pipeline Pipeline 2T 4 w o5 8 |
Dredger = S o il -~ -7 E 238 g E
& g g g8 8 S2E 35
S _— = &
Hydraulic Stationary Suction Suction Head * Pipeline or Pipeline, Bottom ® & § §, 2 ..g ]
Dredger Centrifugal Pump** Barge Discharge, Grab o =3 OO >
Suction Pump B OE e ee o
g z
Jet Pump Suction Suction head * Pipeline or Pipeline, Bottom K= =2 E2 5 3
Dredger Jet Pump ** Barge Discharge, Grab o g g *E 2 E g 2%
Suction Pump £ 235<I0ONE
e < =
Hopper Suction Suction Head * Own Hold Pipeline or Bottom B 3 8 RS e oo
Dredger Centrifugal Pump** Discharge .g o < 8 o @
— L) [ o Qo
3] [=14] el o = g
Cutter Suction Cutter Head * Pipeline Pipeline ~ @ 'ng\ E et ks § § 8
Dredger Centrifugal Pump** ~2 g A [ v s . 22 3
ge % 3 SE |8 seE5
Bucket Wheel Bucket Wheel * Pipeline Pipeline £8 5,2 =i SFH 5 £338: %
Excavator Centrifugal Pump** 'az < E g= ;‘g (=N &) 5 ; £ b.g 28
S E U8 2 = é s 8 § S .5 8
Trailing Suction Draghead * Own Hold Bottom Dump CeEedb g > 8585 BE
Hopper Dredger Centrifugal Pump** or Pipeline SoXR273 & ES =g
'&:‘é%ﬁg.@‘f a% 82?503
888 = S B2 o
Trailing Suction Draghead * Natural Natural Process 8.2 g 8 g g =] 28 B EE g’
Sidecasting Dredger | Centrifugal Pump** Process ' HAF o E E g) =88
[t
Dustpan Dredger Dustpan head with Pipeline Natural Proces Seeene <o b0 00
Water Jets *
Centrifugal Pump **
Note: * Primary, D_.t UDH f l O S CINVS
*k Secondary

ing

Issues Pertaining to Sand Sourcing, Extraction and Fill

Figure 4.1
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PLATE 4.1 : An Eroding Coastline Plate 4.3 : Filled Material Being Pumped Directly Into the Beachfront via Pipeline

PLATE 4.4 : Levelling of Filled Area

PLATE 4.2 : Site Preparation and Pipeline Laying in Progress
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5.0

5.1

5.2

{delinies for Coastal and Land Reclamation Scoping

CHAPTER ¢

activities and planning application. The DOE guidelines merely stress
SCOPIN on the benefits of an early consultation and agreement on the scope of
the project. Scoping may not be a mandatory procedure especially for

small reclamation activities.
DEFINITION OF SCOPING

The procedures of scoping for the reclamation entail discussions

In defining project scoping one seeks to identify at an early stage, hetween the developer, the DOE or other competent authorities (such

of a project’s possible impacts and all the alternatives that can b ‘as DID), other relevant agencies and ideally the members of the

addressed and mitigated. Normally scoping incorporates the public. It is an important step in the reclamation process as it ensures

significant issues within that project. hat limited resources of the project team are used to the best efforts

nd to prevent misunderstanding between the relevant affected

arties within the project.
IMPORTANCE OF SCOPING

Scoping identifies issues that should be monitored later. Very often

The scoping will help to define all issues for the reclamation proje he developer of the reclamation project appoints environmental

Scoping should be used as a guide for the EIA focus of stud consultants to draft the scoping and there is very little or no

Important issues relating to activities and envirenmental compone consultation with other relevant authorities in preparing this. The

that will be affected by the project activities can be obtained fr _a:ck of early discussion in scoping is recognised as a major limitation

secondary data, field studies or from similar project reports. iﬁproducing an effective internal report.

identified issues must be listed, and the interrelationship of

activities and environmental factors must be well defined. Tar Scoping in reclamation project includes impact identification

potential and significant impacts will be determined in the relevan techniques. It should include comprehensive coverage of a full range

chapters on prediction and evaluation of the impacts and th impacts, which include the social, economic and physical aspects of

mitigations. project. It must also ensure compliance with existing regulations.
ther impact identification techniques include the following:-

INPUT ELEMENTS OF SCOPING (PARTIES INVOLVED IN SCOPING) o distinguish between :

positive and negative impacts;

H

There is no mandatory requirement in Malaysia for a final scoping b large and small scale impacts;

which the developer, DOE and other interested parties agree on w

long term and short term impacts; and
should be included in the reclamation project (with an exception - reversible and irreversible impacts.
Detailed EIA Procedure). Scoping exercise should help the proj
proponent to determine the extent of the study. However, there is
requirement for any kind of formal consultation between th 'fl_O:;-distinguish between significant and insignificant impacts;

developer and other bodies before submission of the reclamat _mpariSbn of alternative development proposals;
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&5 for Coastal and Land Reclamation Scoping

5.3

5.3.1

e Rates and amount of sediment transport from river catchments to

capacity; nearshore zone:

s incorporate qualitative as well as quantitative information; Sediment from river may cause deposition along the coast.

e to enlist mitigating measures that are easy and economical to u; Sediment may also silt up river mouth.

and cost effective; Variations in sediment composition and  distribution

¢ to be unbiased and consistent; and offshore/nearshore:

¢ relevancy to structure plans, local plans, government policies an, Degrade water quality in littoral zone area in terms of

guidelines, suspended sediments.

Sand sourcing (issues pertaining to sand sourcing are highlighted
Finally, a successful scoping work should be able to:

in Figure 4.1).
Importation of sand :
¢ identify key issues and impacts; : P

] ) ) L Countries of origin from which the fill material (sand) was
s explain why other issues are not considered significant; and

X _ ) imported need to be identified and international regulations
» explain the key impacts that are well defined in terms of spa

) . . _ must be adhered to. Custom Act requires imported sands to
boundary, within defined time frame and with which all t

) undergo quarantine.
impacts are measured.

_ Landform analysis:
. Offshore landforms such as sandbanks and shallow area must

SIGNIFICANT ISSUES IN SCOPING be identified.

Long term shoreline geometry:

Significant marine coastal issues related to the reclamation activi Reclamation changes shore geometry, impinging on new

are summarised in Table 5.1. For reclamation work, scoping mu shoreline, may impact on long term adjustment of the

cover the various important component issues as follows:- shoreline.

The effects of sea defenses adjustment on shorelines:

Significant Physical Issues Structure may cause erosion and accretion, and therefore long

-term adjustment.

The significant physical issues pertaining to coastal zone are ediment disposal offshore and effects of dredging on water

follows:- Tt_lgﬂity, seabed morphology, sediment transport and wave

¢ Rates of natural erosion and deposition: '--Disposal may often cause turbidity, leaching, changes in sea

Increase in erosion along the coast may cause significal andform and depth changes, which may influence sediment

coastal recession within a reach. This may cause long te ransport offshore-onshore, wave parameter and distribution of

coastal adjustment and may increase deposition in other pla energy along shore

downstream.
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5.3.2

?elin:cs for Coastal and Land Reclamation

Scoping

The reclaimed land may to a certain extent narrow down t
natural streams, thus hindering the flows to the sea. Duri
periods of heavy rainfall this will inevitably slow doy
discharge into the sea, causing backup of water and ﬂoodi_:
upstream. Blockage of the river mouths (estuaries)
reclaimed land may also result in sluggishness of drainag |
the sea or affect the flushing system of the natural coas
ecosystem.

® Seabed slope stability/coastal stability:
The slope of the dredged area must be designed for long-te;
stability and the depth of the dredged areas must not chan

offshore wave climate, and therefore coastal stability.
Significant Biological Issues

The following are some of the main biological components

resources pertaining to coastal zone:

e prawns/crab, shellfish;

e turtles, tortoise, terrapins (feeding/ nesting grounds and eggs);
s migratory birds ;

e fishery;

* marine algae;

e coral reef;

e phytoplankton and zooplankton;

e benthics;

e fireflies;

¢ mangroves; and

® peatswamp forest

Significant biological issues that may occur during the site select
site preparation, construction, and post reclamation are summaf

as follows:-

e Loss of mudflat and its associated ecosystem:

Mudflats act as erosion barriers, breaking wave energy and
enriching the coastal zone through accumulation of mud and
binding of the sediment. Damage to mudflat ecosystem can
reduce fishery catches for fisherman, birds and other
and threaten roosting,

predators, feeding/stopover and

refuelling area for migratory birds.
e Destruction of mangrove ecosystem:
Mangrove is a fragile ecosystem. Reclamation works in
mangrove area can damage mangrove trees and reduce fishery
catches by disrupting food chain of sea-life, spawning area of
fishes, prawns, crabs and cockles,
Destruction in biodiversity of flora and fauna:
Coastal zone is an area of rich biodiversity, particularly in
estuaries, where silt-laden and nutrient-rich river water meets
the sea. Destruction of such habitat and associated biodiversity
can be a direct result of reclamation activities involving
dredging and infilling.
Permanent loss of benthic organisms:
Placement of fill material will bury or smother bottom
dwellers and cause permanent loss of habitat for benthos.
" Pollution of coastal waters:
Dredging activities will cause disturbance to bottom
sediments, resulting in resuspension of organics, heavy metals
and other pollutants into the marine water. These may have
deletrious effects on marine life. Likewise, the use of dredged
materials or contaminated materials for land filling will
release the coﬁtaminants with subsequent adverse effects on
marine organisms.
Increase of water turbidity:
.' Increase in water turbidity resulting from reclamation works
can interfere with primary productivity, affecting food web and

stability of natural ecosystem.

t2nificant Socio-economic Issues
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Socio-economic issues of significance to reclamation activities a:
which should be identified at the scoping stage are those that pertai
mainly to human settlement, source of livelihood and coastal landu
structures. This is because the latter may be directly impacted by t]

reclamation works. Issues that may arise include :-

¢ Relocation of economic activities such as business premises a

the like:

More often than not, reclamation particularly that of strip ty

may render the relocation of economic activities such

business premises when the latter are within the developm

area. This may lead to loss of employment and earn
capacities of those affected.

» Loss of recreational beaches:

Reclamation, whether that of strip or island type, may lea
loss of recreational beaches. The former, due to extensio
the coast seaward and the latter, due to being blocked by
row of created islands, which may induce the existing beac
to change in character.

e Safety: ship/dredger collision:
The deployment of sea transport such as barges and ot
equipment (e.g. dredger) required for reclamation n
increase the sea traffic in the area. These are sources of thr
to collision and safety of workers and others plying the area

o Disruption of sea transport: '

The activities generated from reclamation works may ren

the affected area and its vicinity to be out of bounds to of_; 2

sea transport.

e Restrictive access/obstruction of public access and longer rou
the sea:

Extension of beach front due to reclamation and the outco

coastal development on the reclaimed land would c

obstruction to public access (hence restrictive access)

longer route to the sea.

< for Coastal and Land Reclamation Scoping

Restriction on local fishermen:

Restriction on local fishermen due to reclamation will be seen
in the form of restriction to taking direct or shorter route to
the fishing area and reduction in productive fishing ground, to

name a few.

Loss of fishing activities/livelihood:

Reclamation may either lead to temporary disruption of fishing
activities, thus affecting fishermen's livelihood, or total loss of

both, particularly to small-time fishermen.

Partial/total resettlement of coastal inhabitants:

Similar to that of relocation of business premises, reclamation
especially strip reclamation may necessitate partial or total

resettlement of coastal inhabitants.

Cultural Impacts:

Cultural impacts such as clash of cultures and social values
between the locals and the outsiders may occur both during

construction and operation.

Loss of fishing ground and cockle spats:

Land filling to create new land at the waterfront would destroy
existing cockle spats and breeding ground as well as fishing

ground.

Possible artefacts loss;

Land filling without conducting prior study to establish the
existence or non-existence of artefacts and sunken treasures

may lead to their permanent loss.

-Industrial, urban and commercial development:

The new reclaimed land may generate numerous benefits from
subsequent developments such as in uplifting of the local

economy, in urbanising the area and many others.

ourism development:

The newly reclaimed land offers potential opportunities for

tourism development such as marinas, eco-tourism, etc.

ese issues should be identified at the outset in order to determine

ther or not the proposed reclamation site or area will have the
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potential impacts mentioned. The latter will determine the extent b. Typical example of scoping content for reclamation activities:
the socio-economic study to be carried out.
Section Al: Physical Environment
Identification of issues at the initial stage will also help in realisi o Topography
potential impacts that will ensue and appropriate mitigatio e Landuse
considered. Such realisation would enable the project proponen e Soil and Geological condition
take appropriate measures to minimise mmpact from the ve; o Oceanographic data
beginning especially over sensitive issues such as relocation. o Drainage and hydrology

s Meteorological information
534 Significant Archaeological Issues o Water quality
e Air quality

o Pertinent issues from archaeological and historical perspectives e Noise

reclamation works are as follows:-
Section A2 : Biological System
e (oastal habitats and communities (estuarine, mangrove and

mudflats)

» loss of archaeological and cultural remains that are meaningf'u:

national heritage; and

» cultural/historical remains as well as sunken treasures. ¢ Coastal and marine flora and fauna
e PFisheries

Identification and determination of whether or not areas to Corals and associated biota
reclaimed are rich with such archaeological remains will have t Phytoplankton and zooplankton
carried out by conducting surveys using known and accepted meth Macroalgae and seagrasses

Macro and micro benthos

b4 CONTENT OF SCOPING FOR RECLAMATION PROJECT Section A3 : Socio-economic System
Demography
Taking into account the above criteria, scoping for reclamation sh Settlement pattern

include the following:- -Economic activities (farming, aquaculture, etc.)

Infrastructure (services, amenities, facilities, etc)

a. Various alternatives that should be considered: Awareness and perception

i. No action option

Archaeology
ii. Alternative location

iii.  Different scales of development ediction and Evaluation of Impacts and Mitigating Measures

1v.  Alternative processes and equipment These are discussed in Chapters 7 and 8 respectively)
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55 MULTILEVEL ANALYSIS OF PARAMETERS

The above scoping should be viewed as a multilevel process. T

Table 5.1: Significant Marine Coastal Issues Related to the

Reclamation Activities

refers to a hierarchy of analysis based on stages of prgj

Activities

Marine Component

Interrelation/impact

development and zones of influence which include hinterlas

wetland, territorial waters and the EEZ, with respect to direct é

indirect impacts from the proposed project.

Site Investigation:

Diagrammatically, the multilevel approach may be summarised as.
Figure 5.1. In practice, the immediate zone of impact is taken to
within 5 km around the project site for the various EIA compone
However, due to the nature of some of the socio-economic impac
which may go beyond the zone of immediate influence, im

assessment can extend beyond the 5-km study area.

Drainage alteration

Earthwork
Coastal works

redging

. Dams, barrages and

bund
Canalisation
Pipelines
Revegetation and

. reforestation
Fertilizer application
Pest Control

‘aste disposal and

Base camp o Water quality Siltation
Site clearing e Intertidal zone Habitat damage
Site Preparation and Construction:
| Stream crossing
:Site clearing » Water quality Siltation/chemical

¢ Biological Habitat
Intertidal and
subtidal
Pelagic
Mangrove

+ Biological

and biclogical waste

Habitat destruction
Micro and macro
fauna lost

Tree cutting/
sedimentation/
nursery and
spawning ground
lost

Damage and

. Tecovery components communities lost
Base camp Coral Resources lost
Coral fishes (spawning and
Fisheries nursery ground)
Marine vegetation Damage and
Benthic fauna habitat loss
peration and Maintenance:
am crossing
t’e_ratien of drainage
as in site as in site
preparation preparation
undment of water and construction and construction
phase phase
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¢t Influence
tream Impacts)**

Zone of Indi

(Upstream/Down

Land/Ocean Interaction Zone

g

(within 8km around
the Project site)

{within Mudflat Zone

(e.g. strip reclamation)/

Reclamation Project
within territorial water (e.g. Island Concept)

Immediate zone of impact

9UO07, UOTI0RISUT TBID()/PUET

**Note: Extent of this zone is site specific (depending on interplay of various parameters and factors)

Figure 5.1. The Multilevel Approach

CHAPTER 6

ENVIRONMENTAL BASELINE DATA

INTRODUCTION

Environmental impacts are the outcome of the interaction between
the characteristics of the project/development actions and the
cﬁaracteristics of the host environment. As a starting point, the
baseline information on both sets of characteristics must be
assembled. Only with sufficient information and knowledge of both
the project characteristics and the existing environment will the
implications of the impacts or the impact prediction be carried out on

_sound basis.

The usual basic questions for optimisation of effort to acquire baseline
data include judicious choices of what to sample, where to sample,
hen to sample and how many samples to take. Standard protocols
nd- methodology in field techniques should be fully supported by
xperience and expertise of the study team in ensuring the

pplicability of baseline data for subsequent impact assessment of the

oposed project on the physical, biological as well as socio-economic

ECT DESCRIPTION AND PURPOSES

e EIA should contain a detailed description of the project, which
hould include the following elements: -

;Description of the preferred project option or if more than one
option still remains;

Location maps that show both general and specific location,

project boundaries and site layout;
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.o« for Coastal and Land Reclamation Environmental Baseline Data

6.2

¢ Precise coordinates (latitude and longitude) should also

included to enable DOE to update their GIS database; Diagr

and retrieval are fully geared to the practical needs of the project.
Determining what specific information is required for the

and photographs (preferably aerial with proposed Ilay management of reclamation project and how such data should be

superimposed) will enable reviewers to clearly understand gathered, stored and retrieved is a difficult task, The choice of the

nature of the project and the location of all the pro scope, comprehensiveness and type of database to be created should

components; be guided by various factors such as existing information, availability

¢ Existing site conditions; of skills, actual management needs and financing capability or

* [Expected site configurations after development; magnitude of the study.

¢ A general statement of need;

.. L . : . ' id f information, onl
This includes justification for the project and the rationale a Consultants should select from a wide range of information, only

.. . o - i i to the i tudied
why the project is designed the way it is. those items that serve their needs, i.e. related to the issues studi

. o which need to be resolved. Other information may help the
¢ Project activities;

: onsultants, project proponent or management to be aware of future
¢ Implementation schedule;

roblems and be more appreciative of coastal phenomena.
» Benefits o people, both positive and negative; and _
Management needs to focus on issues that must be clearly
¢ Abandonment plan; __ .
peoTmeRt prEn omprehended so that the money and effort are not unnecessarily
This should include measures for mitigating impact of pro .

abandonment and other alternative measures to salvage the a

the proposed project on coastal features and coastal habitats. Further
This section intends to give any lay reader with some sort of intes dﬁsideration should be given to the formatting of baseline data and
i the proposed project the ability to fully understand wh e}?el of detail required. Massive data gathering is costly and time-
proposed. Such individuals might include government administra : suming, hence the need for limiting it to relevant data only.
farmers, business owners, fishermen and project area landowne

Should the occasion arise, these individuals will then have the tudies must be conducted as indicated in the scope of work to solicit
to comment on, or express opinions about the proposed projec ta that can be analysed and utilised in the evaluation process.

h, th ject descripti h itten 1 i d si . . .
such, the project description should be written in plain an 5 llecting baseline environmental data is usually the lengthiest

1 that 1 . "
anguage that most laymen could understand ocess in EIA and therefore, should be initiated first. The data can
hen be used for technical engineering design consideration and

pact assessment.
BASELINE ENVIRONMENT

There is a very real need for a good database to evaluate the im s to be included in baseline environment for coastal reclamation

of proposed development activities on the coastal environment.. ect studies should include the following: -
information collection effort should be restricted to informat

direct relevance to the study and it should be ensured that sto
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e Physical characteristics;

- topography and bathymetry
- geology
- sediment structure
- soils and fill materials
- wave climate
- tides
- currents
- meteorology
- air quality and noise
- fresh water quality

- marine water quality

* Biological components;
- flora and fauna
- coastal wetlands
- coastal marine biology

- benthic biology

» Socio-economic and land use components.

Each of the above shouild be considered, where applicable, for e
project activity as described in Section 4.8. Further studies have ta
conducted where information is incomplete, and data collected shol
be presented in descriptive, graphical and/or tabular forms.
baseline data, scientific and engineering analysis, and detal
engineering designs can be in the form of Appendices for

reference.

A brief description for each of the above baseline environment a

follows:-

Physical Components:

a. Topography and Bathymetry:

Topography and bathymetry of the surrounding areas should be

described and maps provided.

The bathymetry for the area is normally obtained from the
Admiralty Charts. Hydrographic survey is sometimes necessary to
verify and enhance the standard bathymetric maps, thus forming
the base map of the area. Hydrographic surveys (carried out by
licensed surveyor in consuitation with the Navy), would also help
the consultant to check underwater slope stability and to

determine safe dredging depth.

Geology:

The geology of the area should be provided and understood for
engineering and environmental considerations. Specific geological
information on the project area will be needed for project design
and EIA costing. (eological information should be gathered to
identify suitable borrow areas for the construction of revetments,

dykes, roads and final covers.

A geological map should accompany the report.

Sediment Structure:

Coastal reclamation projects are generally carried out in shallow
areas. Most of these areas are formed by deposition of eroded
materials brought down by rivers that discharge into the sea.
Therefore, the structure and porosity of these sediments should be
thoroughly investigated before fill material is placed on top of
them. Soil investigation using deep boring technique should be
carried out at various intervals within the project site and
immediate vicinity of the project area. From these bore logs,

sediment and soil stability, plasticity and porosity indices can be
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determined. Sediment profiles showing cross-sectional transa sources. If the data is in the form of raw data then the consultant

have to be constructed and presented in the reports. should carry out :
Soils and Fill Material: i) a statistical analysis of all the incident waves in the area to
Quality of soils is important if revegetation of reclaimed areas determine the deepwater wave characteristics; and
planned. In this case, soils with respect to certain nutrient conts il) carry out wave transformations to determine the near-shore
should be examined. Good topsoil should be stockpiled for event, wave characteristics.
reuse. The structural suitability of the soil in terms of physi
properties should also be analysed to determine the final stabil Whereas if a hindcasting technique is used, then the consultant
of fill ground. . should:

In areas where the soil type is likely to be problematic (such i) obtain wind rose diagram,;

peat soil), disposal of soil is likely to be an issue that needs t i1} determine the critical fetch lengths;
considered within the project scope. ili) employ suitable hindcasting techniques to determine the
deepwater significant wave; and

Rehandling basin for fill materials may be required but iv) carry out wave transformations to determine the nearshore
normally recommended. If required, then full impact assesss wave characteristics.
and suggested mitigation measures should be looked into.
Data of wave conditions should be presented as wave rose
Hydrology: diagram.
Surface hydrology includes natural water drainages, streams a
irrigation canals. These are to be mapped and marked on Tides:
topographical map of the area. In addition, a 100-year flood Amplitude of tides is an important consideration when
runoff (based on Hydrological Procedure of Jabatan Pengairand “determining engineering designs of containment structures,
Saliran) should be determined. The data is an imports “platform level of the newly created land and coastal protection.
consideration in engineering design of the reclamation project
is indirectly associated with upstream flooding. Tidal data are obtained either from tide tables published by the
:Royal Malaysian Navy (or other reputable sources) or by carrying
Wave Climate: - out actual measurements at predetermined locations.
Wave climate includes wave predominant directions, significa
wave height, wave period and wave transformation proces If the tide data is obtained by measurements, then these
(wave diffraction, refraction and reflection). The wave data ca measurements should be carried out for at least two weeks to
obtained from either the Surface Shipboard Meteorolo_: include the spring and neap tides. The following data should be

Observation (SSMOQO) database, hindcasting techniques or o clearly shown:-
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i) location /Co-ordinates of tidal stations; other mechanisms unrelated to the storm. Winds are responsible

ii) type of tide gauge used; and for the largest changes in water level when considering only the

iii) time series observation of tide levels storm surge generating processes. Severe storms may produce

surges in excess of 8 meters on the open coast and even higher in

Graphical presentation of data interpretation is to be provided bays and estuaries. Abnormal rises in water level in nearshore

presented in the report. regions will not only flood low-lying terrain, but provide a base on

which high waves can attack the upper part of a beach and

h. Currents: penetrate further inland. Flooding of this type, when combined

Detailed studies should be conducted on nearshore currents t with the action of surface waves can cause severe damage to low-

are generated by tide and wave conditions within and in lying land and backshore improvements. Knowledge of the

vicinity of the project area. This data should be readily avail increase and decrease in water levels that can be expected during

for engineering design of containment structures and/or coas the life of a coastal project is necessary to design structures that

protection structures. Particular attention should be give will remain functional.
potential current changes in the presence of "in water” phy

structures and the resultant erosion effects of nearby areas d Precipitation graphs and wind roses should be provided.

altered currents. Under certain conditions, minor changes in

currents can cause extensive damage to nearby shoreline Air Quality and Noise:

bottom configurations. Air guality should be measured periodically to determine baseline

data for parameters such as dusts, hydrogen sulphide and carbon
Data of current conditions should be presented in the form of ch monoxide. In most coastal areas this might be limited to hydrogen

and graphs as well as vector diagram. sulphide while dust sampling can be measured with high volume

samplers.

i. Meteorology:

Seasonal meteorological data and worst case storm data shoul Hydrogen sulphide data is required due to the possibility of its

presented. Consideration should be given to include precipit: release in tidal land filling as a result of pressure from fill
and prevailing wind directions. If required, a temporary raif material. Hydrogen sulphide is normally trapped in anaerobic

station is set up on site to generate rainfall data, whic sediment with high organic content. Therefore it is necessary to

essential in engineering design for water runoff, dispersion o have baseline data for comparison. Baseline data on vehicle
and other pollutants. emissions and noise can be calculated based on known traffic
volumes.

Reliable estimates of water level changes under storm condil
are also essential for the planning and design of co: Marine Water Quality:
engineering works. Determination of design water eleva Baseline conditions for marine water quality should be
during storm is complex involving interaction between wind determined. Resultant data can be presented graphically in the

water, differences in atmospheric pressure, and effects cau text and briefly summarized. The water quality results should be
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compared to the Interim National Marine Water Qualj
Standards {(Malaysia), for compliance to support the mari
aquatic resources and recreational activities. Detailed base
data should be tabulated. Water quality parameters required to

measured are listed in Table 6.1 while methods of sampling

analysis are given in Appendix 5.

1. Fresh Water Quality:

Water quality becomes important when there are streams flow
through the proposed project areas. Sampling should be carr
out at least three times during the EIA study. Parameters to
measured are listed in Table 6.1. These data can then be br
summarized in the EIA report and discussed with reference t

Interim National Water Quality Standards for Malaysia.

Table 6.1: Parameters for Water Quality

nes for Coastal and Land Reclamation

while others that are less visible or nocturnal may need to be
surveyed by more specialised techniques. If existing data of
biological components are not available, field data need to be
acquired early in the study to provide sufficient time for
subsequent sampling, sorting, analysis and identification work.
Survey data for coastal vegetation, wildlife and fisheries may
include inputs from well-informed persons such as local residents,
rangers, fishermen, hunters and personnel from related agencies
such as from the Department of Wildlife and National Parks
(PERHILITAN), Forestry Department, Agriculture Department,
LKIM etc. Additional data may also be obtained from various

published and unpublished documents and records.

The tropical ecosystem contains a rich biodiversity of flora and
fauna. Many animal species are directly associated with specific

vegetational types, although other abiotic factors such as soil type

and climatic factors also play an important role in their relative

Parameter Fresh water Marine water Brackish/ C e . . . .
Estuarine watel abundance and distribution. Project description on existing

Physical Temperature, pH, |Temperature, Temperature, . . s . . -
conductivity, salinity, pH, salinity, pH, environment pertaining to biological system may require
turbidity, DO, TSS |conductivity, conductivity, compilation of species listing, including conservation status,

turbidity, DO, TSS | turbidity, DO, T: .

Amions Ammomniacal Ammoniacal Ammoniacal whether each is totally protected, protected or not protected, rare
nitrogen, nitrogen, nitrogen, and endangered, endemic or common/typical. Listing for flora may
phosphate, phosphate, nitrate |phosphate, nitr
sulphate , chloride, ' include lifeform, habit and importance value. Identification to
fluoride, nitrite, . . . . . 1.
nitrate genus or species level may require the service of subject specialists

Cations/ Cr, Cd, Cu, N, Fe, | Cr, Cd, Cu, Ni, Fe, | Cr, Cd, Cu, N -or technical support. Invertebrates such as insects are more

Heavy Metals | Pb, Mn, As, Hg Pb, Mn, As, Hg Pb, Mn, As, Hg ) ) _

Organies BOD, COD, TOC, |BOD, TOC, oil and | BOD, TOC, oil : . tedious and time-consuming to sample, analyse and identify
oil and grease grease grease adici

Microbial Faecal coliform Faecal coliform Faecal colifor udiciously.

6.2.2

Biological Components:

a. Flora and Fauna:

Baseline studies for flora and fauna involve compilation of s
diversity and their relative abundance. Some species ma2:

recorded through simple observations such as primates and.

Coastal Wetlands:

Vegetation may be important particularly in wetlands adjacent to
tidelands. Wetlands with unique assemblages of vegetation forms
are often of very high ecological significance as they are so

Important to the maintenance of different types of aquatic and

terrestrial animal species.
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Surveys should be conducted particularly during the growin
seasons and ecological characterisations of the area should
made. Results should be briefly discussed in the EIA. In so

cases developing vegetation maps may be useful.

Mangrove swamps are heavily vegetated littoral wetlan
comprised of trees and shrubs belonging to the terrestrig
angiosperms. The swamps are drained into inshore or near sho
waters by small tidal creeks called mangrove creeks. T
submerged sublittoral habitat in the mangrove swamps i
mangrove waterways and tidal creeks provide breeding, nurser
shelter and feeding grounds for various aquatic organisms, ﬁshé

prawns and crabs.

Coastal Marine Biology:
Basically, intertidal and subtidal biology refers to any organi
that are inhabitants of the intertidal and subtidal zo
Intertidal  components  comprise  mollusks, arthropod
crustaceans, corals and polychaeta, and subtidal compone
comprise some burrowers, free-swimming and surface dwell
organisms. Marine vegetation may occupy both areas depend
on the physico-chemical factors. Primary and secondary data

marine ecological resources can be obtained by standard methods

A pilot study (preliminary sampling) is recommended for
primary data collection to indicate variations in the ecosyst

that may require further samplings or investigations.

i. Benthos
Benthic biology refers to the organisms that live in or on
seabed. These organisms are rather inactive (sessile), b
adapted to living in close association with the substrate. Coas
zone support very rich benthos, which serve as a food and enél
supply in the food chain. Seventy-five percent of the total nunl

of marine species lives on firm substrate, 20% occur on sandy:

Environmental Baseline Dy < for Coastal and Land Reclamation

Environmental Baseline Data

muddy bottoms, and only 5% of the total area are planktonic.
Benthic organisms are described on the basis of their size and
position in the sediment relative to the surface. Infaunas are
organisms of any size, which live within the sediment. Epifaunas
are animals that are either sessile or capable of moving between

the substrate layer and the water column.

ii. Coral and Coral Fishes

Corals are well known for their spectacular beauty and
uniqueness, and are perhaps the most diverse and ecologically
complex of marine benthic communities. Corals are included
within the three main classes of the phylum Cnidaria, viz.: the
Hydrozoa (hydrozoans), the Scyphozoa (jellyfish) and Anthozoa
(corals and anomones). The tropical coral reefs are the result of
massive deposits of calcium carbonate laid down by the corals over
geological time. Fish comprises the dominant vertebrates of coral
reefs, and many of the reef fishes are brightly coloured and

visually conspicucus.

iii. Marine Vegetation

Seaweeds and seagrass (marine angiosperms) communities are
located seawards in the shallow sublittoral water and often in
association with coral reefs and mangroves. They serve as nursery
grounds and shelter for a wide range of marine animals. They
support a rich assemblage of fish and shrimp larvae that in turn

support the coastal fisheries.

iv. Plankton

Plankton refers to the organisms that are unable to maintain their
distribution against the mass movement of the water. Some
plankters are very weak swimmers but generally, almost all
plankton are very small (microscopic) except for some jellyfish,
which can reach up to several meters in length. Microscopic
plankton  includes bacterioplankton, phytoplankton and

zooplankton. There is no clear boundary between plankton and
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movement, and large zooplankton can also be considered

micronekton.

Plankton plays a major role in the coastal ecosystem. Through th
CO, fixation in the photosynthetic process, phytoplank
supports the marine food supply through primary producti
Herbivorous and carnivorous animals provide the secondary a
tertiary productions. Any changes or disruption to the clf
relationships between these groups or communities will affect t
ecosystem balance. Relevant and sufficient information (based
secondary and primary data) on the marine coastal ecosyst

should be provided during the EIA study and report preparation

v. Fisheries
Fisheries play an important role in the economy of the coas
populace by providing food, employment and regular ine
There are two types of fisheries, capture and culture fisheries.
coastal waters of mangroves, seagrass beds, corals areas and
flats support a rich harvest of economically impor
invertebrates and marine fishes. Some aquaculture activities:
as cage cultures fisheries can thrive in naturally sheltered co
waters. Many commercial species of fish and shrimps in the
waters depend highly upon the inshore vegetation along
shoreline for their early life, and the nearshore waters are
known to be crucial nursery grounds for the young life stagt

marine aquatic species.

Coastal zone ecosystems are among the most prod
ecosystems in the world, serving as breeding, nursery, feeding
shelter grounds for various aquatic and terrestrial organt
Fisheries stock can be depleted not only by overfishing, but a
shoreline modification and reclamation works, which may

pollution, siltation, habitat loss, etc. An assessment of fish!

clines for Coastal and Land Reclamation
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resources in and near the proposed project site is an essential
guide for remedial measures on these resources. Deterioration in
fisheries can occur directly as a result of reclamation in shallow
coastal waters by mining huge amounts of sand and dumping
them at the nearby area. This is because a large area of bottom
substrate that is rich in meio- and macro benthic fauna has been
disturbed, changed and encroached upon. If large amounts of
vegetation in the inshore waters are reduced or destroyed, then a
corresponding decrease in the commercial species in the open sea
can be expected. Migration of the whole commercial population
and a replacement by less important non-commercial species are

possible.

The nearshore or coastal fishing industry is more predominant
than offshore fisheries in Malaysia. Coastal fisheries refer to all
fishing activities (< 70 GRT sized vessels) confined to within 12
nautical miles of the coast, while deep sea fisheries refer to fishing
operations carried out by large vessels (>70 GRT in size} beyond
the 30 nautical miles zone. Marine fishes are divided into
demersal, pelagic and benthic groups. Fishery stock should be
consistently monitored through a significant body of updated data
and catch inventories. The interrelations between causal impacts
and fisheries components should be clearly identified to guide in
the prediction and evaluation of impacts of project development.
Some recommended methods used in collecting data for marine

biological components are given in Appendix 5.

octo-economic and Land Use Components

ajor projects have a wide range of impacts, both biophysical and
cio-economic and the trade-off between such impacts is often crucial
decision-making. Socio-economic impacts can be very significant for

articular projects and thus should not be ignored.
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The assembling of relevant information on the characteristics of thf
project would appear to be a more straightforward process than dat:
on the host environment, whilst that of the host environment are
depends to some extent on the nature of the project. Some projec
may have significant national or even international implicatio
whilst many others have regional or sub-regional impacts and alm
all have local impacts. Nevertheless, they have to be executed an
comprehensive information about them has to be gathered a

analysed before a sound impact prediction can be made.

In order for a sound impact prediction can be executed, it is import
to recognize the different levels that the host environment may
impacted. Within the constraints of the EIA study, a two-
approach is considered as sufficient, one that pertains to the
outside of the immediate area of influence and the other, the.

within the immediate zone of influence.

The extent of parameters covered between the two areas of infly

may differ, with greater detail being concentrated in the area f;

direct impacts.

Considerations of likely parameters outside of the immediate:
influence are:

o demographic characteristics;

¢ socio-economic attributes;

e facilities and amenities available; and

e settlement pattern.

Considerations of likely parameters within the immediat
influence are:
s demographic characteristics;
s socio-economic parameters;
o land use;
¢ land tenure;

s minerals;

:Guidelincs for Coastal and Land Reclamation
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e settlement pattern, facilities and amenities:

e recreation;
¢ aegthetics;

o displacement of people and business; and

e awareness and perception.

Each one of these parameters should be considered, where applicable
Where existing information is incomplete, studies should be.
conducted and an overview of each should be incorporated or
presented in the EIA report as an existing environment, thus giving

some background of the study area or the area of influence

A brief description of what should be considered for each of the

parameters is given below.

Demographic Characteristics/Profile:

The human makeup of the social environment has to be known to
an assessor before an attempt can be made of the project’s impacts
on the demographic and social environment. Of pertinence are the
population size, sources of population growth, population age
tructure, sex ratio and household size. Each of these demographic
...arameters has its own way of measurement, meaning and
mplication. Both the official census and self-generated data
Ithered from a field survey may prove to be useful in the
xercise. It is the understanding of these characteristics that will
able an assessor to predict the likely demographic impacts that

project may bring to the society within its zone of influence.

10-economic Attributes:

spects of sacio-economic attributes of the host society
dered pertinent with respect to EIA are the homogeneity
I_aCTal mix of the society, its social fabrics and organisation,
'c?'i.tmnal status, economic pursuits and income structure.
arameters may give an insight into the type of community

s d . -
S dealing with as well as the level of social and economic
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well being that the host society is enjoying. The latter knowledg

will be useful in determining the type of impacts that the proje
e society both socially albeit culturally an

e. Minerals and Other Resources:
Rights for minerals and other resources, both under and above the

may bring to th |
ground may be ascribed to other people or groups of people other

y. The types of impact can be both direct and indirect.
than the actual landowners. Searches should be made of

economicall
appropri i ine i
ppropriate agencies to determine if such instances occur. This

c. Land Use: . on |
information is relevant in determining the extent of land matt
er

Present land uses ma
built-up areas which include township, residenti

aces, vegetation ¢

y include type of agricultural (farming a .
and the rights to land based resources that may be affected by the

aquaculture); proposed reclamation project.

commercial and industrial areas, open Sp

which include mangrove, dipterocarp forest and water bodies. Appropriate agencies have to be approached in order f: h
or searches

to be made and the existence of titles determined. Information and

ent land uses, it is also pertinent to find out wheth data may be presented on an overlay in conjunction with land
nd use

Besides curr

the said area has any parcel or parcel
) as well as those already earma

s of land earmarked and land tenure.

future use (proposed land use

mmitted land use). This information is u f. Settlement Patte
. rn:

C L for development (co

in identifying whether or not there is any conflict of use

Some background of the settlement pattern of the area has to be

interests.
known to the assessor as this may throw some light as to how the

future settlement pattern would be shaped out with the potential

d. Land Tenure: ' !
change in population size and attributes. This knowledge is

The nature of land tenure in the area is

order to identify the status of land in the area. The aspec

important to detail . o .
essential as it will assist in predicting the rate of urbanization or

otherwise that will be experi
ienced b i
need to be determined pertain to the nature of leasehold: p I

ownership of land within the project area. Information Sett]
ement pattern may either be line
ar, sparse or nucleated and

obtained from appropriate government agencies such as th c . )
an be disrupted with the potential change in shifting or

Office, the District Office, the Town and Country P

Department, etc. The exercise will enable one to get infors
rship and the.

P— . .
i migrant population taking up residence in the area due to the
evelopment of a project. The impact may lead to an

the extent of public and private land owne ntensi -
sification of some of the existi
isting pattern or may even chan
ge

t i d holds. : .
lease that each piece of land holds 1t depending on the ensuing process of settling down and the

fat . . . .
ure of housing provision available and planned in the area.

The knowledge is important in case land acquisition:

carried out and compensation to be paid out. How Facilities and Ameniti
nities:

detailed list of land titles and landowners affected as;

e will have to be handled separate

iformati i
ation of community support facilities and amenities must

compensation exercis -
P gaﬁhered to determine their availability. This is pertinent in

the scope of the EIA study. :
P of the effect of population change that the project development

incur to determine their adequacy.
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er 1 tect
perception as to the project’s advantages and disadvantages
wel 1 i i N
I as their perceived impacts on the various Components of th
e

Among others support facilities should include schools, hospital
and clinics, religious buildings (mosques, surau, temples

churches, etc.), businesses, government services (postal, policin reveal to the project proponent )
- .. ponent an - . .
fire fighting, garbage collection, etc), electricity, water and lo authorities of the extent of rocents other dec1s1on-mak1ng
. , eptivene .
road network. Data should be discussed, summarised an impending project to the locals. The in 88 zr otherwise of the
' ormation may be utilised

by the proponent to adopt a plan of action bes

the areas of public concerns.

presented in table(s).
t suited to iron out

h. Recreation:
Information on recreational facilities should also be gathere

conjunction with the other community support facilities. This j ENGINEERING CONSIDERATIONS

determine whether or not they exist and the nature of {
variability established. Such information may assis

Besi .
esides acting as a tool fo evaluate the environmenta! feasibility of
a

determining their adequacy for future potential changes project, an BIA study also acts w8 k
means to minimise al] advers
e

population requirement. Data should also be discussed impacts likely to result f
TOM praoject im

tabulated. plementation. More often,

practical mitigating measures would in

volve engineerin in
' uts.
‘Thus, to achieve the objectives o

i.  Aesthetics:

The aesthetic values of an area should be assessed

gualitatively. Aesthetics is of pertinence to the area as it is
» the need to redesign can he

if not abrogated altogether. The project
ally demonstrates how this might work in

organisation (see Figure 3.2.)

related to an aspect of quality of life. Aesthetics may includ

oncept graphic “Planning

oject flow and

(scenic), trees, water bodies (lake), parks and any other t

be of sensory pleasure to people. terms of

j. Displacement of People and Business:
A right-of-way effect may lead to displacement of .
business. A detailed study of the affected people ané
should be made. This will have to be carried out b luiring lang-
consulting the appropriate social agencies, the people

and by field counts. The issue will have to be discusse

and a displacement map provided.
Processes involved j
In reclamation project : .
k. Awareness and Perception: project are listed in Chapter
In order to find out the locals' response to the proposeé

their awareness towards it, a study of their a¥
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INFRASTRUCTURE CONSIDERATI ONS

It can be generalised that the objective of coastal reclamation is th
creation of new landbank meant for development, mainly industri
commercial and residential. As such, availability of ba
infrastructures such as water supply, power supply, communicati
and road networks are very important. Ample supply of th
infrastructures within easy reach of the reclaimed area will be a p
requisite for the intended development. It is therefore pertinent t

these be given due consideration during project planning and in ih

EIA study.

Among the details that should be available are:-

a.
b.

C.

d.

e.

f.

g. Bffects of increased use of existing infrastructures on pe

h. Engineering designs and details of proposed new infras

i.
i
k. Construction times and schedules for upgrading old an

These data should be summarised in the main text O

Additionally, detailed maps and overlays should be includ

Environmental Baseline Data

2 g

scientific evaluations should be included in the appendices

CARRYING CAPACITY AND SUSTAINABILITY

y

Location and source of existing infrastructures; mobility or life habits. Sensitive communiti
unmities, which may includ
e

Capacity of existing infrastructures; senti .
’ inel
el species, may be reduced or lost by habitat change or da
mage.

Estimate of future demand as a result of development;

1

demand;

demand;

Effects of increased use of existing infrastructures on |
| For

clamation i e

1 . ' of mudflats may disrupt stop-over/refuelling sites alo

le migration route of birds o

loads;

| dredging i
environment; redging in mangroves may affect

ready at its i i
maximum carrying capacity for a particular species

including sources of materials; : .
g anslocation of threatened species from a project sit
1 oJect site into this

Routes of proposed new infrastructures;

Environmental effects of new infrastructures, if any;

new infrastructures. space and other resources

8, for exa
m
ple, the turnover of tourists visiting a recreational
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6.6

Environmental Rasefine Data

proper
guidelines must be adhered to.

users, ete.

By archaeology, we mean the interpretation of any physical traces left

by past ways of life. It could reveal valuable information in terms of
history,

renewable. Although development is necessary for the country,
should be achieved with the least destruction of other resources

i down du
population ceiling beyond which the system breaks

the physical and spiritual aspects
resource capacity.

in nation building. The

implementation of archaeological impact assessment in the

| ) that can be adopts preparation of the EIA report prior to development must be seen as a
i thods (techniques) tha .
Some of the available me

iven in Dai d Bhrlich (1
evaluating carrying capacity are given in Daily an

precaution rather than deterrent for development works and that it
Therivel et al. (1992) and Wackernagel et al. (1993).

will be quite flexible to a certain extent, constructive and suggestive
in nature.

-Roman civilisation, history had been regarded as an
important element in the mental development of the people. This is

o ‘based on the facts that moral value and nationalistic sentiments can

Under the provision of the section 34A in tht'a Envi'ronn:en:i

Act (1974) Amendment (1985), any perso'n intending obmit

prescribed activity faces the legal requirement to sunt

Director General of DOE, for approval, a report co

1vi is i to hav
ssessment of impact such activity 1s likely to '
a

be learnt from history. Therefore, history is not only important in

nation building but also for the social well being of the nation.

ltural heritage and archaeological sites and monuments are the

ain witnesses to the historical past. It is therefore impertinent to let

i i f f

t e
.

:

W i ine thei

underwater and it is almost impossible to determine .

w i onda
ithout applying any of the primary and sec

rde:
applicable and suitable for such purposes. In © |
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7.1

7.1.1

CHAPTER 7

PREDICTION AND EVALUATION OF IMPACTS

INTRODUCTION

Impacts prediction is made based upon basic methodologies and
appropriate mathematical models. The use of these models, however,
shall be exercised with care due to their limitations and the accuracy
of the results depends upon the accuracy of the input data. The
results of such modelling indicate certain degree of potential impacts

of the environment and shall be evaluated against the applicable law,

standards, regulations, rules, guidelines, handbooks, etc. Methods of _

assessment of impacts are given in Table 7.1, while a summary of th

. . e in Tabl
main impacts of reclamation according to activities is given

7.2.

PHYSICAL SYSTEM
Geology and Minerals, Erosion and Sedimentation

Overall stability of the area and the superstructure resulting. ij‘O
filling of materials and borrowed earth must be addressed. Possﬁ);
of slope failures due to surcharge from the landfill, occurrelnc_..
slumps and sink holes as well as disturbance to the existing geolog!

stability need to be looked into.

: {stan
Geological materials (e.g. massive granite) are more res 1
- I‘EC
coastal erosion or the frequent flooding compared to the r
. . e p
land that is made up of sandy soil, thus the latter is mor .

future coastal erosion.

EIA Guidelines for Coastal and Land Reclamation Prediction and Evaluation of Impacts

Increase in erosion along the coast may cause significant coasta]
recession within a reach, This may cause long term coastal
adjustment and may increase deposition in other places downstream
depending on the rates and amount of sediment transport from river
catchments to nearshore zone. Sediment from river may cause
deposition along the coast. Sediment may also silt up river mouth.
For the assessment of soil erosion and soj] loss, various soil loss

models such as the Universal Soil Loss Equation may be utilised.

Table 7.1. Methods for Assessment of Impacts

Impacts Methods of Assessment
Soil Erosion, Geology Soil loss models such as Universal Sojl
and Minerals Loss Equation (USLE), Excavation,
Geological Information Data, Boring Log
Flood Urban Drainage Design Standards and
Procedures for Peninsular Malaysia
Water Quality Streeter-Phelps technique (modified for

estuarine analysis and crude estimates of
BOD load in the river system)

Marine Quality Hydrodynamic/Sediment transport model,
Chemical/geochemical model and
Biological/ benthic mode]
Coasta] Processes Erosion/aceretion maodel, Sediment
Dispersion Model and
Hydrodynamic/sediment transport models
Air Quality Air Dispersion model (e.g. Gaussian
Plume)
Noise Noise Impacts from Traffic
Transportation Traffic generation and flow models
Socio-economic Cost Benefit Analysis
Archaeology Archaeological survey and possible salvage
work
Ecology Ecological models; comparative evaluation
Land Use Map overlay techniques; comparative
evaluation against structure/local plans
_é_ffﬁ?ﬁﬂ:i Judgmental assessment
Note:

This table s only a guide. Methods of assessment that may be ysed
are not confined o those listed here, Methods of assessment may be

obtained from various sources, a few of which are listed here ag
references,

7-2
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7.1.2

Prediction and Evaluation of Impacts

Climate, Air Quality and Noise

In-situ temperature is expected to increase over the reclaimed area,

Climate and air quality changes are important during the due o the albedo change from the green vegetation fo the sendy tand.

construction phase of the reclamation project particularly during site The short wave radiation at the ground will be inereased, ssuoing an

clearing and earthworks. The climate aspect should consider the overall increase in the temperature. Thus, & 1ocal hot. 1cland offot

micro-climatic changes due to the land clearing as well as changes in would be expected to be generated over the reclaimed area.

albedo, thermal conductivity, heat distribution and temperature.

The wind friction will be altered compared to the surface roughness of

The possibility of future global climate change or global warming due the mangrove vegetation. Fvaporation and momentum transfer il

to the greenhouse gases can cause potential climate effects, whi w150 be changed, thus changing the internal boundary lager. This ean

may have an effect on temperature and precipitation, and t affect the pollution dispersal efficiency of pollutents

possibility of an accelerated sea level rise. A rise in sea level (due.
potential global warming climatic effects) will induce deepemngz The land and sea breese cireulation hat playe & dominant. 1ol

near-shore waters and increase wave height, all of which can initi:_ besides the prevailing monsoon winde would afect fhe seclatnd

or accelerate coastal erosion and cause submergence Aaroum cosstal land. Disrnal heating and cooling that gemerate the 1o

sts: . . | |
estuaries. Thus scarce resources are needed to meet the co A e e o

protective structures and adaptation (constructing sea walls offsh eanissions from the surface and elovated sommen. Pollatont meerd b

and claiming further land near shore and inter-tidal areas). transported downwind from the source area inland during the sea
phase. In relatively flat terrain, the pollutants can be transported up

The occurrence of extreme events such as more frequency o 100.km inland. As the breeye transports the phemo of soletant

severity of storms and squalls over the sea, with accompar from industrial somroce, solar saciation conees the chomsoal conari

changes in the wind and wave strength variability may be a potf__e between pollufants Like mitrgen caides 2nd hodsocarbons f b

risk and vulnerability to the coastline and its inhabitants. S ansformed. into photochemical smog. Howevar sotrotation o1

storms may produce surges in excess of 8 meters on the ope sllutents doring the land breeze phese would sdvect fhe o o

and even higher in bays and estuaries. Abnormal rises in wat emissions back to the coastal areas ot might, when tho misimy heient

in nearshore regions, would cause potential physical fmpacts would be lower. Pollutants could be trapped in the stable atmospheric

hinterlands such as flood lowlyin terrain, backwater impac layers overnight and could be fumigated to the surface, increasing the

action during monsocon, seawater intrusion, flooding and | ground level concentrations by the following day.

. . a
transport. Flooding of this type, when combined with the &

damage to low-lying 1457 Noise generated during construction that will impact on workers and
se severe dam
surface waves can cau

1 1
1

tan b transportation of earth materials may be predicted using traffic noise
d to cover the duration
and should therefore be assesse

. o
after reclamation. Knowledge of the increase and decrease

. . 1
levels that can be expected during the life of a coasta

i 1 i tional
necessary to design structures that will remain func

Lk B E RE B

EX
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Table 7.2: Summ

Prediction and Evaluation of Impacts

EIA Guidelines for Coastal and Land Reclamatio
n

ary of Main Impacts by Activities

Activities

\

Main Impacts

Construction Phase
1. Construction of access
road

9. Site clearing

3. Setting up storage
area and base camps

4. Construction of
containment
structures

5. Coastal reclamation

works
. dredging

. reclamation

o Soil erosion
« Increased runoff
Increased turbidity into nearby
waterbody
Loss of flora and fauna
Soil erosion and siltation
Increase in suspended particulates
Increase in noise
Loss of flora and fauna
Increase in dirt and dust
Generation of sewageé, sullage and
garbage
+ TEphancement of employment and
commercial 0pp ortunities
e Increasein communicable and parasitic
diseases
Tncrease in turbidity
Interference with primary productivity
Restriction to local fishermen
Limit access t0 the beach
Loss of present shoreline
Discouragement on the use of the
beaches
. TEnhancement of employment
opportunities

a s 00 o ?

Beach slumping or drawdown
o Interruption of sediment movement to
the shore
o TRemoval of natural barriers
Changes in wave refraction pattern
Introduction of pollutant load from
dredged material into water column

Air, water, noise pollution
Loss of benthic organisms
Loss of flora and fauna
Enhancement of employment
opportunities

o Threat to health and safety

« Creation of new land

Loss of artefacts/ archaeological remains

7.1.3

5. Spoils disposal

. Alteration of seabed profile at disposal
area

e Change in water quality

o Dispersal of pollutants contained in
spoils

o Loss of benthic organisms

. Disturbance of soil compaction

« Stress on marine organisms

Prediction and Evaluation of Impacts

Table 7.2 (continued)

- : .Activities i
. Boil improvement e Soil ili Mam et
. il stabilisation
8. Landscapi
pin
g * Increased aesthetic value
+ Reduced erosion
» Increase in vegetation
. .
9. Coastal protection Fnhances alr qualiy
works
- Beach
] ¢ (Changes i
e rent ges in wave ener istributi
S I:;md e Changes in surface cugeiftmbutmn
g s  Odour pollution
: gllreat to health and safety
anges in coastal seabed t
i 0
: Changes in water quality pography
] Increased aesthetic value
- reakwater,
eroins, reveiment . Rec'!uction in littoral drift
: %ahent development behind structu
: r
: Cganges in wave refraction pattern °
© L anges in coastal current pattern
o Dredzing of cinnc - ;;g ter;n shoreline adjustment
Dredgh eased oil ¢ ion i
o ol eoihiegs oncentiration in cases of

» Interference with pri

" .
s Increased noise primary productivity
L ]

-

Restriction of navigation
Alteration of wave path

Post reclamation phase
Subsequent
development

+ Regional development
. .
;ncrease in population
. ncrease in ¢ i
. e
: mmercial activities
L
L

Increased urbanisati
nisation/industrialisati
Infrastructural development alisation

Increased utilities/amenities

Coastal Hydraulics

foreshore zon
e may occur due to th
e alteration of be
ach dynamics

wave activities and
coastal current cir i
culation. These
. may lead to

B gl g

subsi
idence and obstruction to river flow

7-6
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predict the impact of
hydrodynamics. The
conditions and the
potential impacts.
commercl

impacts.

The computer
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Prediction and Evaluation of Impacts

Reclamation

e employed to determine, 2assess and

project oD the coastal

oth existing

odels need to b
the reclamation

hydrodynamic simulations for b
ed to assess the

ation are compar

proposed reclam
amic softwares are

oastal hydrodyn

Several ¢
eliable in simulating the

ally available and proven to ber

gimulation should include among others:

rent distribution;
diffraction and reflection;

iver discharge;

Modification to tidal cur

Shoaling processes - wave refraction,
tribution due to T

iment transport dis
from land filling (without

posed materials at

Suspended sed

Sediment dispersion resulted

containment structure) and dumping of dis

designated disposal site;
acts due to deepenin
adjacent coastline

Dredging imp g of the waterways or channels;
_ indication of

Morphologic changes along

retion (qualitatively); and

possible erosion and ace

gimulated water quality.

the coastal protectiori

4 must also be evaluated vig

The short-term and long-term impacts of

strategy (soft and hard approach) propose

computer modelling.

elling (hydrodynamic an

de hydraulic mod
aluate °©

The study ghould also inchu
investigation to ev

sediment transport modelling)
e and potential fate of sedimen

hydrodynamics of the water regim

dispersion due to the dumping activity.

wWaves, currents, tid

Hydraulic parameters pertaining to
e soil must be analysed so a8 to gt

bathymetry, winds and the surfac
of its qualitative and quantitative agsessments for
nce this condition has been established

eved, a forecast of the expected changes d

osal works, if any,

indications

existing site conditions. O

initial condition achi
are perfor

the effects of the proposed disp

modelling works i
enabled the impacts of the after-disposal condit
ondition to

b . .
e determined in the area of interest

h ) .
ydraulic modelling is given in Appendix 5

Water Quality

The most i i
pertin
ent impacts on water quality during recl t
amation and

post-reclamation are shown in Table 7.3

a. Turbidity/Suspended Solids

It is anticipated

e turbidit:h:ftt;he suspended solids concentrations and

Hisbarbances, erosion z water bodies will increase due to earth

associated impacts i and water runoff. Sediment dispersion and ;
in the water within the zone of influence of the |

that contribut :
e to the increase of suspended solid
are shown in Table 7.3. olids and turbidity

Rehandling basi
g basin for fill material may be required b
ire ut not

normally reco
mmended. Should a rehandling basin be 1
employed,

0il and Grease

oily wastewat i
er discharge from tugboats and sea vehicl
vehicles and

accidental oil spillage.




of Impacts

El ideli
A Guidelines for Coastal and Land Reclamati
on

Predicti
rediction and Evaluation of Impacts

pPrediction and Evaluation

and Reclamation

EIA Guidelines for Coastal and L.
station for construction

o function as 2
g of fuel can

If the base camp als
el storage, then jmproper handlin
ibute to the increase in oil and

The other most likely

equipment and fu
e. This will contr

lead to spillag
g water bodies.

grease 1evel of the receivin
activities which will contribute to oil and

en in Table 7.3

grease pollution are as

giv

s and wastewater)

c. Wastes (solid waste, effluent

ps will only affect water quality if sewage,
erly discharged leading to increasé

The predicted 1o
ated wit

Generally, base cam
age are Improp
g water bodies.
should be estim
should be noted

sullage and garb
ad 0

in BOD level of the recelvin
from the camp

ary wastewater
commodated. 1t

sanit
respect to the number of workers acC
ps would be the

that all preventive measures related to base cam
ctor undertaking the project.

responsibility of the contra

sal of various construction wastes will lead to th
increase -of debris in surface run-off, resulting in potlution of th
g water bodies. Leachate from disposal point for

4 to surface and ground water pollution.

Tmproper dispo
wastes an

receivin

effluents may lea

d. Nutrients

g of soil sediments will lea

pbreakdown of orga
r redu

Any activities that involve dislodgin
clease of products from biochemical
mynonia and othe

sudden T
to the water bodies such as sulphides, &
trients such as phosphates

sulphates and nw
ally reducing compounds t0 the wa
low

immediate 0Xygen demand, 1e.
cosyste

e damage to thee

products besides

pitrates. The release of chemic

bodies will also exert an

DO and has the potential t0 cause somM

ates released to the water bodies
wth, 1.e. a8 oppose

the €

icates and phosph

gvailable to promote algal gro
d sedimentslturbidity. However,

Nitrogen, sit
become
effects of suspende

C d

significant effect on algal growth

Table 7.3. Impacts on Water Quality

Activities

Turbidity
0il and
Grease
Wastes

Nutrients
Heavy
Metals

Construction phase:

Construction of Access
Roads and Tracks

Rase Camps
v

-~

Site Clearing/Earthworks
Sourcing of S
Dredging and and
Transportation of Fi

Fi

'
“~
\

Rehandling Basin

(if required}

Drainage Alteration
Bund Walls Construction
Laying of Geotextiles
Material Filling

Vertical Drains

Soil Compaction
Revetment

Coastal Works / Protection
Landscaping

C\
4 N NN

NANANNNNYNS

Jddddddddd o «f oa

Post reclamation phase:

Coastal Protection:
Replenishment and
Revetment

<,
“~

Coastal SCOuring
Coastal Armouring

N

e. Heavy Metals

If dredged material i

A th:n:: ;Sc:; be used for material filling, release of heavy

depends very much on thoccur' The environmental impact of this

(codiment) and fhei e' I.netal contents of the dredged material
eir solubility. As the sediment is submerged I:;e

concentration i
n in water should already be in equilibri
rium with the
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the sediment and the dredging

ion of heavy metal in nge
concentration en dissolution of metals unless a pH chang

should not lead to sudd and the use of

g

¥ g s

i il and grease
t likely activities that will contribute to o1
The most i1

pollution are shown in Table 7.3.

7.2.2
BIOLOGICAL SYSTEM

o T Interaction between project

useful for the prediction of impacts.

I k
.o

isms
be made. Diversity of the organism

before impact prediction can as Shannon

' ity indices such
d using some of diversity indices

should be determine e used to evaluate the

i an b
d Evenness index. Information c

i i ser
ate the valuable species or 1ts con

i ities
thic communl
(whether endangered, protected, etc). Ben
status (whe

£ are micro-macro benthos

index an

vation
may be required to evalu

. oc
that may receive impact from this prole
a

?

hain, an exan']}')].
- ’ .
f this area to SllppOI‘t the aquatlc food c

importance 0

w i wate
tent in the
is the determination of the chloroph 1 ¢ conte
of which is the v

.
N

a sp
the mangrove as i ¢
assessing the value of vo show the production of ¢

awning and nurs

ground. Standing stock may be used

d for th ¢ nt:
or the impact assessment:
i 1

1 is should be determine t

fisheries and this s P

EIA Guidelines

7.2.1

for Coastal and Land Reclamation

Prediction and Evaluation of Impacts

Habitat Damage

Significant: changes to the habitat and its living component as a resuit
of project development should be studied in association with physico-
chemical changes involved. Any alteration of the physical sediment

structure from its previous or original state should be discussed in

relation to impact on marine life such as corals,

seagrass, benthos and
fisheries.

Benthic B iology

Modifications of the ocean floor such as those incurred by reclamation

works will cause destruction to the living habitat of the organisms
involved, specifically benthic communities. Thesge impacts, either
Peérmanent or temporary need to be identified earlier. The type of

benthic organisms that might become extinct or migrate to another

Apart from that, identifying the ability of certain species to

rehabilitate the area should also he included in the discussion.

Habitat and Marine Biodiversity

Seabed is considered to be amongst the most affected component
caused by the reclamation activities such ag during site Preparation,
dredging, dumping and operation. Physically,

seabed structure will be
destroyed during sand dredging, and thus s

ufficient information on

marine biotic components such as benthic organisms need to be
obtained to determine impacts of project activities on the latter,
Although the seabed area may stabilise and the marine communities

may recover later, most of the existing biotic life m

ay be lost
Permanently.
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7.2.4

7.3

Prediction and Evaluation of Impacts

Additionally, surface water runoff can cause water turbidity to the

marine water, which in turn will affect marine primary and secondary

productivity.
Drainage Interceptor

Runoff water should be evaluated to ensure runoff and discharges are

not released directly to the marine water body.

The importance of estuaries and streams for the biological
communities should be ascertained. If the natural water drainage 1is
disrupted, there will be no interchange of nutrients and animal :
species between the freshwater, brackish and saline water. Migration
of some species such as eels and prawns between freshwater an

saline water for laying eggs and breeding will be adversely affected
Some larvae and juveniles, which require intermingling of freshwate

and saltwater (brackish), will also be affected by disruption of thes

areas such as estuaries.

Soc10-ECONOMIC SYSTEM

Socio-economic impacts are basically the outcome of the interactl

between the characteristics of the project/development action and ¢
characteristics of the host environment. Once the basel

information on both sets of characteristics has been assemb1

impact assessment may comimence.

Socio-economic impacts normally pertain to the changes tha
project action may bring about to the local or host society. The
challenge is to be able to predict what aspects of the socio-eCO:
components that may be impacted and how this may occur- Be

it is also important to note to what extent the impact will ba

each of the components.

EIA Guidelj
uidelines for Coasta] and Land Recia
mation

St

Predicti
rediction and Evaluation of Impacts

) 1 n

or indij . )
rect. N impact will be direct

The extent
of an i
mpact refers to the ares that will b
e affected. In

spatial it W € Impact w b
»
tenns can be translated thO hether th P
e

b g-‘l 2 1 a

T

is area-speci
pecific. ntal concern that

It simpl
. v asks wh
action wi ether the i
11l affect an aresg OfSpeciaI sensiti it Impact of a pI‘OpoSEd
1V1 V.

Impact a
Ssessment is
focused on aspects that are likely to b
0 De affected

in terms
of magnit
ude ex‘te . N
of environmental » Xtent or significance, or which invo]
al sensitivi vo
economic sitivity. The following ar Ve areas
components that ma € some of the socio-

y be im
pacted by a proposed project

durin .
g 1ts implementati
ntation as well ag i
as its post-

implementation periods
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7.3.1

7.3.2

7.3.3

A . .

a ation Of hn yacts
[ C t dRCCl mation
0as al al‘td Lan a F] ed!ctlo[l alld Ev fu

Demographic Impacts

; to attract different types of people f.rom wjithﬂ:lan;
A project is known k employment opportunities, either d'lrec Ythe
outside an area.to sei that this incoming population will bnn? e e
indirectly. The ;?::psa:ene will be in terms of changing the size, ag
local demograp

. .

7.3.4
structure,

multiple) of the population.

incoming population
{1l have to predict the nature of the incoming
An assessor Wi

g )

i he project. The extent and duratio?:l .of the ptro;c::t‘,osf
B e o pd lso be included in determining the y? o
o S'hou'l 1a to take place. Knowledge of the exis o
o s 12 11:: edZmographic characteristics is important as
population and 1

i ill take shape.
determining how the population change W
basis for deter

7.3.5

Social System and Organisation

opulation size an

ing population will not only affect the pop 1 e to 1
1 TYLL w :
The inco. but the racial mix as well. The assessor 1 bo able ¢
re bu . . shou 3
structu his aspect of the social impact and . ot vl
sensitive 10 8 {11 it affect the society Gf any), what ¥
Wi should be made.

identify at what juncture e
the nature of the impact be and W

flicts.
der to avoid any social and cultural con
or

Economic Impacts

d C. .0 a .

N , .
g

i will be
An important question to ask is who

' f th
n w i atial extent o1 |
ts of these benefits and hat is the sp
recipients

or indirectly.

i ntages.
economic advantages and disadvantag

ElA
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Predietion and Evaluation of Impacts

Another aspect of importance is determining whether or not the

labour requirement of the project can be tapped from local resources,
Hence knowledge of the quality of local labour

is useful in identifying
the extent of labour availability to meet th

€ requirement of the
project.

Health and Safety

The aspect of health and safety is an Important s0cio-economic

Component in EIA. This is because physical well being of people, be
they workers, residents, bassers-by etc., is central in any project
implementation,.

are potential
occupational hazards that may incapacitate or mime pe

Project activities

sources of

rsonnel. The
latter may also be exposed to other health hazards

that may not
necessarily be caused directly by the project,

Psychological Well-being

Closely related to health and safety is the psychological well being of
people that will be affected by the project,

Certain structures,
activities and unbalanced knowledge may cause

untoward fear and

ponent should take

pandemonium to different people. The project pro
measures to ensure that such a situation does not arise.

Aesthetics and Cultural

Aesthetics is an important element to an area as it is closely related
to quality of life. The aesthetic value of an ares is difficult to quantify

and evaluate objectively. Impacts of direct and indirect interaction of

a proposed project with the landscape are most subjective in an EIA.

landscape depends on recognition and associations of residents and

visitors and that landscape is also linked to ecological quality.
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located in the development area

.

inimise i ts. . | ' .
mmm— lying buried under the groung. It is necessary to carry out Pre-project
8]

reconnaissance survey of the ares tq determine the existence of the

- B : culturg] herl'tage or archaeological sites in ordey to draw up rescue

ise due to
i ay also aris
New requirements such as housing may
e ew
is limited.

the effect of population change.

» 3 8 S! s H )
3 Iy p ? >

dicted increase in heritage and archaeological siteg are located. An example of such site
e

k should be assessed based on the predic

network shou

demand, etc: the coast of Matang, Perak and Pulau Ketupang,

Monumenta] remains located near the reclamation activities wil] he
738 Labour Force

s d
] availability an:
ed include size, skill requirements, local
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work should only be commissione

CoSTS AND BENEFITS

Cost-Benefit Analysts
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.. fact that many €
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biological
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e to relocation
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n
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ome 0
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a
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EIA, However, these analyses of co

: il
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i talls 1 7
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he efficiency benefit of a project 18 the valu A et
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e .ded by the projects, whereas the e ¢ thor

services provice ost) of a project 1s the value © _Z

) t. The ‘value’, !

project effects ar

referred to as opportunity

an

Prediction and Evalaijor
instances, is measured by individuals’ true willingness to pay forth
goods and services involved. There are established texts written o

cost-benefit analysis (Dasgupta & Pearce, 1972, Laynard, 1974
Anderson & Settle, 1977; etc.). Costs and benefits of the Project shoul

d

e

be considered at the various levels of the impacted zones, be it at th

project site, area of immediate influence and area

outside of
immediate influence.

Since quantitative cost-benefit analysis has often been difficult to

handle, of late, attempts have been made to provide for a

qualitative
cost-benefit analysis.

This is because costs and benefits need not be
financial alone, but social or ecological as well, involving aesthetic and

ethical considerations, Instead of converting spiritual value into

financial ones, a modelling technique based on decision theory, using

‘strength of expert opinion’ as currency can be adopted. This exercise

entails the listing down of the unquantified costs and benefits accrued

by a project. These costs and benefits are then assessed qualitatively,

in terms of losses to the public as well as the advantages tha

t they
will bring to the latter.

It is also possible to provide for a combination of two cost-benefit
analyses; one, which is quantitatively analysed (comprising those
whose costs and benefits can be measured) and the other which is

qualitatively assessed (comprising those which canno

t be measured).
In so doing,

every aspect of the parameters assessed will be covered
and a comprehensive outcome will be achieved.

Whilst the above cost-benefit analysis reflects the conventional

techniques, other new techniques of assessing the economic value of
wetlands have algo emerged. This

is elaborated in the following
section.
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The Economic Value of Wetland

In reclaiming the wetland, the major question that arises is the

oconomic benefits derived from the newly gained land as opposed to

the mangrove land that has been traded off. In economic terms, the

ated land can be justified through property
indirect benefits or

value of the newly cre
nd regional growth and consequent

development a
ot so easy to quantify the

the multiplier effects. However, it is n

economic value of the wetland of which mangrove is a part. To

determine the economic values of mangrove landuse 2 wide range of

valuation techniques (some of which are quite complicated) is

Turner et al. (1994) explained that the economic

required.
yield direct and indirect use values as

components of wetland could
n-use values. Some of valuation method
own in Figure 7.1. The

well as no ¢ available to

uch environmental benefits are sh

evaluate s
aluation techniques is required to

figure indicates that a full range of v

quantify the economic value of wetlands. It is commonly observed

that direct use value such as reclaiming land (for residential,

industrial purposes) have often taken precedence over long-term

sustainable utilisation of wetland ecosystem conservation.

Benefits derived from coastal zone in Malaysia contri‘buté

significantly to the Gross National

marine and coastal zones is therefore of economic importance. Policie

and practices of the states that maximise short
erm economically beneficia

-term financial return

should not take precedence over longer t

and sustainable resource uses, unless resource substitutes ar

available. Along this argument, many functions and services .

mangrove land are non-market goods and therefore do not car

appropriate market prices and values. Tt is estimated that the tot

economic value of wetland function varies from US$ 1.5 million/km

US$ 13 million/ km® and the average is between US$ 2.5 million/ }

for OECD countries and US$ 1.25 million/ km? for develop

countries. The following are examples of other cost benefit estimat

provided by the various functions of wetlands:

EI ideli
A Guidelines for Coastal and Land Reclamatio
n

Prediction ang Evaluation

recreation and amenit
v benefits of
(Bateman et al 1995), Hee T e i

The Terr
i ti)eO:::rZTStal wetland in Louisiana is buffer zone. It
the storm. The prozze;rom retreating and property damage due to
I ction value is estimated to be US$2.3 million
Apart from the
o irrewievabj:(ze, t'jhe wetland is valuable to human in that it
ss if such an ecosystem is damaged or

dest
royed, and such loss is difficult to quantify

It is interestin .
o redamatioi t;) ::mpare C,OSt Impacts estimates to develop wetland
ummarises. som. Oioi;se v:ith other development types. Table 7 4
onomic develo .
coastal environm : pment pressures to
conpetoms oo e‘zztii:ddth'mr related impact categories. The coasz}:
impscts. This thews imnEl impacts are all considered non-market
methodologies su o, ItJ ¢ts must be calculated via various relevant
approach based on optim:afv eeost method, indirect opportunity cost
All these approach oregone and indirect substitute approach
©s are recently developed methodologies fm;

evaluating and ifyi
quantifying the wetla
nd and are not u i
sed in Mal

in . ,
cases of their aysia

trade-off to re
. clamation '
pertinent that " project. It is theref;
the authorities take these evaluatio o
. procedures

p b

present being dismi ;
ssed as irreleva
nt or not im
portant.
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Figure 7.1 The Economic Value of Wetlands

ies
act Categorl
7.4 Environmental Pressures and Imp
Table 7.2 TOTAL ECONOMIC VALUE
an Activities L
. d Bvents and Huom
Climate-relate
=]
L8 |52 LERE USE VALUES NON-USE VALUES
EE€ |95 3 CZ‘ 2 a
B | B L B85 5
<] g &5 PR
mg |®@e BaoA :
B Indirect Use
Direct Use Valu.es Option Existence
Values (Functional Values Bequest Values
Values
lies I
sh water supp
Fre QOUTPUTS BENEFITS BENEFITS BENEFITS
- 1t ture
hing/Aquacul
Fis = fish e flood control e insurance e value derived from
Coastal residences ® fuelwogd « storm protection value of just knowing a
o ¢ recreation e nutrient cycling preserving species or system is
. 3 transport/ » waste assimilation tions conserved
al/Industrial ® transpor op :
Cm.ﬁ?srgl ports etc. e navigation » sedimentation for future * value of passing on
bus £ ¢ habitat loss reduction use natural assets
tems * groundwater ‘intact’ to future
Coastalt_i?:gsd}f protection generations
and we ® ‘moral resource’
Lbare value motivations
Agricultit
mouwe-‘ Torrier et al- {1995) \;ﬁ,}gﬁzﬁ? VALUATION METHODS
= non-market impac‘._toS; pacts, Damage costs avoided; VALUATION VALUATION
ot ? = Market priced maj arket Analysis: Preventive METHODS METHODS
@ - Minor impacts her non-market expenditures;
uation methods Value of changes in CVM CVM
TCM, CVM, HPM) productivity:
QCy; (18); (Reloeation costs):
placement costs) {Replacement, costs):

Market Analysis: based on market prices.
HPM = hedonic pricing, based on land/property value data

= contingent valuation methed based on social surveys designed to elicit willingness
to pay values

travel cost methed, based on recreationalist expenditure data

indirect opportunity cost approach, based on options foregone
indirect substitute approach

I}

he benefits categories illustrated do not include the “indirect” or “secondary benefits” provided
the coastal zone to the regional economy, i.e. the regional income multiplier effects.

7-24




8.0

8.1

8.1.1

8.1.2

CHAPTER 8

MITIGATION AND ABATEMENT MEA

INTRODUCTION

a

an
easures to prevent ‘ y
ay require changing

For each of th
entive and abatement m ?
Mitigating measures | c
f transportation an

Other forms of mitigation may

atment, phased implementation
social and

d reduce the
prev

adverse impacts.
layout, methods ©

nstruction,
project site, ' °

timing engineering design, etc.
’ te tre
i de pollution control, was S
. ring measures, lan

ora 3
b

1 as cenon
e e nvironmental monitoring

nd e
concessions for damage &

PHYSICAL ENVIRONMENT

l !.[ . l S{ .l E . l S Z. E -
g

material to be used ne

The suitability of fill “on must be adequately P

d. Overall stability of the a

i e
- gineering practices und

dard en
in terms of stan
N tion stage. Abatement me

ruc |
e o tures should be mention

landfill and other superstruc

the main impacts.

Climate, Air Quality and Noise

ge, the potential proble

1 ta .
During construction 8 e to 10

1 i i0
shall require the inclus e
on of haulage route in
easures such as

blown dust

oblem such as the selecty

. Other specific m

location of stockpiles.

eds to be sufficiently :
roposed.

rtaken during an

asures to ensure stability
ed in relation ¥

m of localised Wm
duce B

the site and Y
freq

ETA Guidelines for Coastal and Land Reclamation

Mitigation And Abatement Measures
spraying of water on stockpiles and access roads,

covering of lorry
loads, etc. should be incorporated in the report.

When emission of noise is likely to exceed the recommended level in
the standard, mitigating measures are required. Even when

standards are met, mitigation may still be required to prevent
annoyance and complaints. The most effective would be to contro] the

noise at the source such as by using anti-vibration mountings, fitting

silencers on internal combustion engine, etc.

813 Coastal Hydraulics

Mitigating measures may include construction of proper containment
structure prior to the disposal of fill material, controlled operations
with more enﬁronmenta1~friendly and latest technology of dredgers,
silt curtain to enclose the dredging and disposal area where
necessary. Monitoring of environmental impact during operation

works may also assist in identifying any adverse conditions resulted

especially from unpredictable conditions.

8.1.4 Water Qualizy

The followings are parts of the mitigating measures on water quality

during reclamation and post-reclamation.

a. Turbidity/Suspended Solids

In the course of project operation, if turbidity is found to exceed 200
NTU limit or suspended solids higher than 50 mg/L limit of the
Interim National Marine Water Quality Standards for Malaysia, the
latest state of the art technology available in the market should be

considered in meeting compliance with regard to water quality.

Surface run-off should be directed to a number of silt traps as an

immediate turbidity control measure and to make sure that the
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Inducing habitat preservation and rehabilitation, such as the
installation of artificial reefs, etc can mitigate loss or decline in

biological productivity and biodiversity.

Exposure of coastal ecosystem (human population, fauna and
flora) to increasing potential

anthropogenic

hazards and rigks from

sources (such as industrial pollutants of
downstream development on the reclaimed land) should be

minimised through planning, legislative, institutional and other
support measures.

Drainage Interceptor

The natural flow of rivers and streams to the sea must not be blocked
with any structures or filled areas. If necessary, the natural outlets

should be maintained and controlled by gated entrance to prevent

seawater intrusion into productive lands.

SocCIo-ECONOMIC SYSTEM

Economy

Most predicted economic impacts are normally encouraged by the

local decision-makers. However, there may generally be concern

about some negative economic issues, which require mitigation. The
assessor should be able to address these in order to reduce impacts.

The former may take the form of introducing formal and/or informal
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controls, such as drawing up of agreements (in cases of labour

poaching). Others may be in the form of a provision for a

compensatory ‘assisted area’ package for other employment with the

demise of employment assocciated with the project concerned, such as

loss of livelihood due to restricted fishing, or loss of fishing ground.

However, in general the focus of economic impacts is more on

measures to enhance benefits. When positive impacts are identified

there should be a concern to ensure that they do take place.

Suggestion should be made for measures to improve potential

employment benefits, commerce and income for local people. Besides,

targets for the proportion of local recruitment may also be set.

Various measures, such as a register of local suppliers, may be

suggested to help encourage local links and to reduce the leakage of

the wider economic impacts outside the locality.

There should also be suggestions for other measures that can ensure

mitigation and enhancement of benefits particularly in relation to

contributions - by proponents. Examples are good management

practices, liaison committee that brings together the proponent and

community representatives and a responsive complaint procedure. A

pacts such ag health ang safety, socia]
uggested. o

o . . proble i
commitment to monitoring and the publication of its data may also ms (if any), have tobe s

contribute to effective mitigation.

ARCHAEOLOGY

Social

R

Major social impacts are often reflected in the forms of demograph

and accommodation impacts as well as impacts on local service

T

facilities and amenities. Several approaches to the mitigation

social impacts are available but the assessor should be able to addr

these accordingly as the magnitude and extent of impacts dep

greatly on the conditions in the impact zone and also the nature of t

project.
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9.0 ENVIRONMEN TAL MANAGEMENT Pran

must be preserved in sty

hipwrecks, a study must be conduc A key outcome of the EIA process will be ap Environmenta]

Management Plan (EMP) which:

is a presence of s
area is allowed to be developed.

a) identifies key potential Project impact; areas;

response procedures.

The EMP should contain a concise statement of purpose, summarising
the key potential impacts that could arise  from project
implementation, and setting out the way in which the EMP will

ensure that these Impacts are properly monitored and controlled.

RESPONSIBILY TY DURING PR OJECT IMPLEMEN: TATION

Upon  approval of the EJIA report and permission given for f‘_.‘:;
commencement of the project, the project proponent, the regulatory -
agency, and other relevant authorities need to ensure that mitigation

and control measures recommended to be taken are incorporated into

the final project plan and implemented on the ground.

The project Proponent, his project manager or implementing body is

required to undertake the following actions and responsibilities,

and management of environmental requirements. The results of

the EIA are to be applied to shape the project and influence
engineering designs;
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b) Responsibility to execute mitigative action to be allocated to
ntractors responsible for

the project manager and/or the co
g. soil erosion control planning and

project construction (e.
execution by the earthworks contractor);

¢) Implement a monitoring and auditing programme &
and to modify, or

o check the

effectiveness of mitigating measures,
ures, to redress or overcome the

implement further meas
impacts;
d) Appoint relevant expertise or consultants to assist if in-house

capability is not available;
recommended mitigating measures are

e) Ensure that
incorporated in detail design and contract documents;
f) Allocate adequate budget for implementing the EMP; and
habitat and species

g) Actively promote and practise
conservation.

Issues that are relevant to public authorities should be reporte
Such issues, as the need to restrict landuse of adjacen
surrounding area n th
ect area, and requirements for collectio
are particularly relevant

s, control of types development allowed i
n, treatment an

proj
disposal of liquid and solid wastes
local authorities who ultimately are responsible for t

management of these areas.

9.2 ENVIRONMENTAL MANAGEMENT PL.AN COMPONENTS

The EMP should recognise and include the following:-
a) Management of soil erosion, river and coastal siltation during
plan is gen

clearing and earthworks — a soil erosion control

necessary;
b} Management of runoff to minimise floods;

¢) Regulation of the types of development allowed in the
s wastes gen

projec

d) Management of any liquid, solid and hazardou

R

EIA Guideli
uidelines For Coastal And Land Reciy
mation

the enV]'_I'Onment_
5

h

. 0]
good system, administration and

L i
S,

res
cue/team Services; and

g

Industries M )
alaysia Mutua] A
Aid Grou
p (PIMMAG),




EIA Guidelines For Coastal And

9.3

9.4

9.4.1

a) The type of monitoring required

b) The locations of monitoring st

Environmental Management Plan
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ion

Land Reclamation

(for example, water quality

measurement);
ations (this should be identified on a

map or plan);
¢) The parameters to be maintained (for example, dissolved oxygen,

if fisheries is important); and
£ monitoring. A checklist for use in planning a

r 10.

d) The frequency o
monitoring programme is set out in Chapte

TION LEVELS AND THE PHYSICAL ENVIRONMENT

PoLLU
9.4.2
In general, the monitoring requirements for pollution and physical
offects are the same as for baseline studies (refer Chapter 6). Regular
monitoring should give an adequate indication on whether or not
pollution levels are "acceptable”, although pollutants should also be
monitored directly from the source of the pollution.
NATURE CONSERVATI ON
General
There are two readily distinguishable ecological components of post
EIA Environmental Management Plan:-
9.4.3

e surveillance; and

e monitoring.

nee is more commonly undertaken during the construction

Surveilla
eriodic checking of design or

period and consists of one-off or p

s such as the avoidance of sensi
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The major ad
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ntage of biological monitoring over
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physico-chemical
parameters of the envi
vironment is that it
measures

the actual
effect of a pollutant on living organisms in thej
er natural

habitat. Biologi
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; e-consuming

and expensive th itori
an monitoring of the physical environment
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Table 9.1: Questionnaire — Checklist to Determine Monitoring Strategy

1. | Is there a good reason for monitoring?
Are your objectives clear?

Are you aiming to record local change or the effects of project
management or something else?

2. | Have your objectives been ranked?

3. | Which features are to be recorded?

4. | Would the use of aerial photography or remote sensing save time
and money?

5. | Are sampling problems complicated by season (e.g. monsoon),
succession or other temporal events?

6. | Have the sampling points been located?

Are you sure that yourself/other people can relocate them? Have
they been marked in at least two ways?

7. | Is your methodology statistically correct?
Have you consulted a statistician?

8. | How will the data be analysed, interpreted and presented?

9. | Who will administer/co-ordinateffile the results of the monitoring
programme?

10. | Are there any thresholds to be identified for compliance or to
trigger a management response?

11, | Who will act on the results?

Is the capacity to respond assured, i.e. designated responsibility,
secure economic and technical resources etc?

12. | Are the fulfillment criteria of the monitoring programme
established i.e. when will it end?

SUMMARY OF MONITORING OF PROJECTS

Continuous monitoring may be carried out after EIA studies. Such
monitoring differs from survey conducted during the EIA. It is
important to monitor impacts as it provides some basis for comparing

data acquired from pre-EIA, during EIA and post EIA. Variations in

9-7
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Environmental Management Plan

a)
b}

c)
d)
e)

g)
h)

i)

authorities.

i ivities is advisable
i f key construction and operational activitl
Monitoring o

. itored are
tivities to be mon
cts. The ac ¢ These

for the reclamation proje

d trenchin
) dging processes an
disposal of material, dredging rrounding areas and all

If these

i the su
activities are known to have impacts on e
e a .
itigating measures recommended must
mi

itional measures
should prove to be inadequate, then addi
measures

be monitored would include:

| . iver-mouth
;a:i‘iIZuality at various discharge points of the affected river-mo
and coastline, including :
+ salinity;
* pH;
e temperature;
o electrical conductivity;
e turbidity;
¢ dissolved oxygen;
» suspended solids;
e phosphates; and
s nitrates; |
analysis of fill materials for heavy metals; e organioms:
limnological sampling of plankton and ben 1t. e
fisheries assessment surveys (species, populatio ;
wildlife (species, distribution, numbers); N N
vegetation changes (cover, species compomf;lf)n, o
impacts on species or plant communities 0
significance;

public health and disease vectors;

ecological

EIA Guidelines For

Coastal And Land Reclamation Environmental Management Plan

9.7

h)
k)

in- and out-migration of people to area; and

changes in economic and social statug of resettle

peaple remaining in the coastal area.

Posr-Monr TORING AND AUDIT PROGRAMMES

DOE) should include the following:-

* monitoring plan;
* scoping;
data collection and analysis;

interpretation of results; and

* feedback of results.

Impact monitoring may be carried out durin

g project operation, thus
it is referred to as post-

enhance corporate image.

External auditing may be required should the area covered by

reclamation raise gz lot of controversy. This is to formulate

independent opinions on the environmenta] Implication based on EIA
report, especially on the adequacy of the report. In implementing

audits for enforcement agency, the following aspects should be

included:

* policy, obj ectives,

legal requirements and approaches to be
specified;

division of responsibilities i.e. DOE and other agencies;
detailed guideline on what and how to monitor;
actions that can be taken for non-compliance;

criteria to decide which option to adopt;

ment populations ang

R Y T P
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how to resolve uncertainties.

Monitoring an personnel should be provided.
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udget alloce™ e an orderly analysis, appropriate

relationship

adequate b '
ement process should includ

- and aspects on managing

organisational arrangements,

ithi encies.
between personnel, within and between ag

THE RECOMMENDED CHECKLIST FoR
RECLAMATION PROJECT

10.1  The recommended checklist for Reclamation Projects is summarised
in Table 10.1.

10.2. The Checklist is part of a scoping document which lists all relevant
issues pertaining to the reclamation project.

10.3. For Section A (Scoping), this checklist permits ready elimination of
non-pertinent items by checking the column “NO” under “ISSUE OF
CONCERN”. All items checked “YES”, or “MAYBE should be
addressed in the EIA.

10.4. For Section B (Detailed Format for EIA), each item should be checked
for relevance or pertinence to the project. For example, in “5.2
Biological System”, if there are no rare or endangered species in the
vicinity of the project area, this is clearly NOT an issue — Check “NO”,

10.5. The “REMARKS” column is for methodology, standards, regulations,
references, action, ete.

10.6. The checklist is also a useful tool in the review of the EIA report by
the DOE reviewing officer.

Table 10.1 : Recommended Checklist

ISSUE OF CONCERN
ITEM Yes No Maybe | REMARKS

A. SCOPING
Is the Project a NEW development?

=

2. Is the Project an AMENDMENT to an
existing developrnent? If so,

a) Was an EIA previously prepared for the
existing development?

b} Does the addition involve new area
development, if so how much and where?

3. Is the Project located:
a} on the MAINLAND?
b) on the ISLAND?

4. Who are involved in the scoping task
- Project Propenent?
- Architect?
- Engineers and designers?
- Environmental consultants?
- Affected public?

10-1
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ISSUE OF CONCERN

ITEM Yes No Maybe | REMARKS

5. Which stage of the project is scoping carried
out?

Pre-feasibility/site selection?

Feasibility/conceptual layout?

Design and engineering?

6. Does the Project involve :-
- Clearing of an acre or larger?
- New borrow?
- Sandmining?
- Dredging?
- Cut-and-fill?
Buildings which require foundations?
New roads or trails?
Upgrading of existing roads and trails?
Construction of maintenance repair in
the intertidal or main zones?
New or upgrading of water supply,
storage or distribution?
New or upgrading of power supply and
distribution?
New or upgrading of waste handling,
treatment or storage?

7. Geographic Scope
a) What are the geographic limits of the

study area
- for development? (project area)

- for impact from development?

b) Are any of the following landforms
intersected by the project?
- Marine features?
- Intertidal features?
- Foreshore features?
- Estuarine features?

¢) What are the environmental issues with
each landform?

8. Time Horizon
a) What is the Project Implementation

Schedule?
(By phase in chronological order of

occurrence)

b) What are the environmental issues:
- with each phase of development?
- with post-reclamation?

¢) Isthe development concept in harmony
with the environmental setting?
d) Design and Engineering Phase
- Is there a project concept?
- Are there criteria for access?
{gradient/class of road, road width,
surface,control points)

space and Wﬂdland?

) Construction Phase
urvey and sojl test;
: in
learing ang disposalg

Dredging {and disposal)

ecamp)

- Amem'ties/u iliti
til
Wwastes) ties (water, power,

- SOlld waste dj
s
- Surface drainagp; sal

- Transportation and traffic

- Identify servi
FeTVIces and facj]jt
decomxmsszoned, suspendtledzsrto ke

abandoned L
acchph-Sh;;nd how thig will be

h) .‘o;‘iting and Routing
1) Criteria fop siti
1ting angd routy
i
-accommodate Iandscape divzg 1';0
Aesf:hetics (view) o
ngineering (terpa; 3
in, dr
cqast.;al geomorphology) haee,
- glod}versity:
Pi-fauna apg i
- n- -
ociosemeyind. faung habitat

at are options :
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Can i
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) ilternative layoutsg:
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B . DETAILED FORMAT FOR ELA

1. Executive Summary

a) In English _
by InBahasa Malaysia

2. Introduction
9.1 Title of PrOJec_:t
9 Project Location _
: a) Longtitude and latitude
by Locationmap
ci Cadastral 10aPp with lot numbers

2.3 Scope of project

9 4 Project concept approval by approving
authority

9.5 EIA Report
ay Legal reqmre?ne_nts

b) Date of submission _
c% Stage of project at which EIA s

conducted

- "
oject Initiator/Proponen
28 1;;. JName of firm, address and
telephone/fax numb‘er
b) NaﬂP;e and designation of qon:act
erson responsible for project
c} lz)ther project sub‘]ec.:t to ELA which
i) have been carft d out
ji) are being ce?med out
iii) will be carried out

onsultant
21 E)IAI?Iame of Sxf'm, addr;:: and
ne/ffax num ]
b} tfalsef (lalt? toam members involved 1::
the preparation of the EIA repo
and their field of exper'tlse.
¢ Listof EIA reports _w‘mch
i) havebeen car:(jied out
i) are being carried out
1ii) willbe carried out

Need
2.8 Statement of
a) Principal reasons for proposed

docurnents)
b) Aimof project
¢) History of project

3. Site Selection Process

i Preliminary Sites
- i;:reesr;r;ger?iixg of prelim:l_n-at:y site §0r
environmental sensitivity an
jmportance before purchase
b} Public involvement

project (include relevant supporting

The Checklist
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The Checklist

ITEM
3.2 Criteria of Siting and Routing
3.3 Alternative layouts
4. Description of Proposed Project

4.1 Project Concept
a) Layout Plan (scale and colour)
b} Zones of development and
compatibility

4.2 Infrastructure and Support
a} Roads
b) Drainage
c) Water Supply
d) Electricity
e) Telecommunications
f) Sewerage
g) Solid Waste Management

4.3 Construction Activities

a) Site clearing and earthworks
b) Dredging

¢} Reclamation
d) Access and transportation

e) Waste disposal (spoil, construction,
materials)

f) Worker’s Camp
g} General Construction/Structures
h) Utilities Procurement

4.4 Project Implementation Schedule

5. Description of Existing Environment

5.1 Physical System (map, scale 1:5,000-
15,000)
a) Topography
b) Coastal Geomorphology
¢) Geology and Soils
d) Hydrology/Drainage
e) Hydrography (tides, currents,
waves)
fi  Meteorology (rainfall, winds,
seasonal variation)
g) Baseline quality of stream water
h) Baseline quality of marine water
i} Baseline quality of sediment
1} Ambient air quality
k) Ambient noise [evels

5.2 Biologica! System
(species : rate, endemic, endangered,
economic)

5.3 Socio-Economic System

5.4 Archaeoclogy

5.5 Land use (map)

ISSUE OF CONCERN | REMARKS

Yes No Maybe
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ISSUE OF CONCERN
ITEM Yes No Maybe
5.6 Existing Infrastructure
a) Points of access and transportation
(roads)
b) Avajlability of potable water supply
¢} Avallability of power
d) Availability of telecommunications

9. Data SO{H-CeS

10. List of References

11. Othey Infolmation

6. Potential Significant Impacts, Mitigation
Measures and Identification of Residual
Impacts

a) Estimateq
cost .
& IE:IOSt OfEIA Stuzgproposed Project
umber of man.
14 study frmonths required for

6.1 Design and Engineering
a) BSiting and Routing
b} Compatibility with structure plan
¢} Site survey
d) Boil Investigation
e) DBaseline sampling

6.2 Physical Impact

6.3 Biological Impact (Biodiversity)
6.4 Socio-Economic Impact
6.5 Archaeology

6.6 Impact of spinoif activities on
environment

7. Programme for Monitoring and Audit

7.1 Construction
a) Monitoring
b) Audit

T w

7.2 Operation and Maintenance
a) Monitoring
by  Audit

7.3 Decommissioning and Abandonment
a) Audit

.
B it .

NOTE : The Programme should include:

t.  Location of monitoring points

it. Fregquency of monitoring

iti. Parameters to be measured

tv. Schedule of budget/finance
allocation required

v. Personnel/staff allocation to ensure
compliance

vi. Procedures for reporting and
enforcement

8. Summary Tables

a} Summary Table of Activities, Potential
Impacts, Mitigating Measures and
Residual Impacts

h) Are there significant residual impacts?

¢) Estimated cost of carrying out
mitigation and control measures, and
its maintenance.
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Supplement to Concurrent List for Sabah and Sarawak

List IIT A (12)  Shipping; marine and estuarine fishing and fisheries
List IITA(13)  The production, distribution and supply of water power and of
electricity generated by water power
List 11T (14) Agricultural and Forestry Research
Other relevant Articles:-
75 Inconsistencies between Federal and State Laws, Federal law
will prevail to the extent of the inconsistencies.
81 Obligation of States towards Federation as to ensure compliance
with any federal law applying to that state
83 Acquisition of land for federal proposes
85 Grant to Federation of land reserved for federal purposes
86 Disposition of land vested in the Federation
89 Malay reservations
90 Special provision relating to customary land in Negeri Sembilan
and Malacca and Malay holdings in Terengganu
92 National development plan i.e. Act 92 (3)
94 Federal powers in respect of State subjects
95D Exclusion for States of Sabah and Sarawak of Parliament’s
power to pass uniform laws about land or local government
958

Exclusion of States of Sabah and Sarawak from national plans
for land utilisation, local government, development, etc

ENVIRONMENTAL QUALITY ACT 1974

An Act Relating to the prevention, abatement, control of pollution and enhancement
of the environment and for purposes connected therewith.

Application : Malaysia

Licences

With regard to licensing made to the Director General (Refer to
8.3 (1) (d): issue of licences.)

Conditions attached to licences.

Prohibition and Control of Pollution

Prescribed premises to be licensed

Requirement and approval of plans to carry out “any work...”
Power to specify conditions of emissions, discharge etc.
Restrictions on pollution of the atmosphere

Restrictions on pollution of the soil

Restriction on pollution of inland waters

Prohibition of discharge of oil into Malaysian waters.
Prohibition of discharge of wastes into Malaysian waters.
Power to prohibit use of any material or equipment.

Power to require owner or occupier to install, operate, repair,
etc.

Prohibition order

Owner or occupier to maintain and operate equipment

Appendix 1-2
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Land reclamation in the coastal area
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Application: West Malaysia
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LAND ACQUISITION ACT 1960

An Act relating to the acquisition of land, the assessment of compensation to be
made on account of such acquisition and other matters incidental thereto.

Part IT Acquisition

S.3 Acquisition of land for specific purposes

5.8 Declaration that land is required for a public purpose
Part IV Taking Possession of Land

S.18 General power to take possession

S. 29 Payment of compensation or deposit in court
Part VII

Temporary Occupation or Use of Land

NATIONAL LAND CODE 1965
Application: States of Malaya

Part 3, CHAPTER 1; Property in Land and Powers of Disposal

S.40 Property in State Land

S.41 Powers of disposal of State Authority

S.42 Powers of disposal

5.43 Persons and bodies to whom land may be disposed of

S.44 Extent of disposal; general

S.45 Extent of disposal; minerals, rock materials and forest produce
S.49 Effect of advances or retreat of sea, river ete
5.51

Classification of land

Part 3, CHAPTER 3; Rights of Access To and Use of Alienated Land

8.70-75

Power to permit extraction and removal of rock materials
S5.433 B

Non citizens and foreign com

panies may acquire etc. land only
with approval of State Auth

ority.

TOWN AND COUNTRY PLANNING ACT 1976

An Act for the proper control and re

uthority areas in the States of M

gulation of town and country planning in local
ncillary thereto,

alaya and for purposes connected therewith or

Pplication: States of Malaya.

General planning policy shall be the responsibility of the State
Authority

Local planning authorities and its functions
Matters Connected To Development Plans
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Part IV
PartV
Part VIL
Part VIIL
5.45

S.2

} 1
i the protection of soi
An 1 lating to the conservation of hill land and P
Act to the law Telé _
from erosion and the inroad of silt.

Part 11

S.11

Note:

; ilding

: drainage and bul _

. lating to street, with.
lidate the laws re nected there

An Act to ame{;d aii:; ?ﬁ%\}est Malaysia and for purposes con

in local authority 2

Application : West Malaysia.

Part 11
sS4
8.5

S.7

8.9
S.46
8.47

Part 111
5.49
S.50
8.51

S.55
S.55 (2)

Part V
ST70A

£ Land and Buildings
ine Control In The Usg of I
gﬁggilent Charge and I:A.a.}?ﬂﬂyf’]i:hergto
Purchase Notice and Acquisition O a;lAreas
Declaration and Effect of Developmen
Power of entry

p

CONTROL OF SILT AND EROSION
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MUNICIPAL AND TOWN BOARDS (AMENDMENT) ACT 1975

An Act to amend the Municipal Act 1975, the Town Boards Enactment of the
Federated Malay States, Johore and Terengganu and the Municipal Enactment of
Kelantan.

“Earthworks”
Planning Control (General) Rules 1986 gg earthworks

Penalty for failure of earthworks
to Third Schedule.]
in FORM A. [Refer

CONTINENTAL SHELF ACT 1966
LAND CONSERVATION AcT 1960

An Act relating to continental shelf of Malaysia, exploration and exploitation of its
natural resources for matters connected therewith.

Application: Malaysia

S.2 Continental Shelf is an area:
(a) beyond limits of territorial water of the states the surface of
. se. s hich has at a depth no greater than 2 hundred metres
r of land to show cause tion in whic P gr T
Notice to owner or Occl;lpbl:en defined, however, mtel"}?;‘:‘:; 1(c))rude below the surface of the sea or
“Watercourse -hain?gntal Quality (Prescribed Premi (b) where the depth of superadjacent water admits of the
the EQA Enviro sed.
Palm Oil Reg. 1977 may be 1 S.3

exploitation of the natural resources of the said areas
4
STREET, DRAINAGE AND BUILDING ACT 197

Rights with respect to continental shelf vested in Malaysia
exercisable by Federal Government
S5.4(2)

‘Minerals” other than petroleum
S5.4(3)-4(7

Licence needed to explore, prospect or bore for or carry on any
operations for the getting of minerals in seabed or subsoil
5.5 Application of this Act in specific circumstances.

thority
et i blic streets by local au .
‘ e i of Sta

Mamter;anii:;{l: r:rlz;lrimprove street with consent
Power to | o

A o i erty not being State Lan
Acquisition of any immovable prop

c

pclllrposes under S.B'and 6 roats
Private persons making new s
Obstruction by any persont
Depositing dirt on street etc

EXCLUSIVE ECONOMIC ZONE (EEZ) 1984

An Act pertaining to the EEZ and certain aspects of the continental shelf of

Malaysia and to provide for the regulation of activities in the zone and on the
continental shelf and for matters connected therewith.

Application: Exclusive Economic Zone (EEZ) and Continental Shelf of Malaysia

Meaning of EEZ
S.4
Drains

. blic sewers
hority to make puk . ater courses _
Localta:z'ting gnd maintaining drains an(? 0 roving and makl
Conslr sthority may vecover cost of imP
Local a
ins ete o blic sewers
sewers, drains € ised drains into pu o
ing unauthorise : cate with i
Penalty fosefcza;{xﬁgtrade effluents not to communic
Water clo
sea etc. without approval

Buildings
Earthworks

Sovereign rights in and jurisdiction over the EEZ by Malaysia
S.5

Prohibition of activities subject to provision in this Act or any

applicable written law in EEZ or continental shelf in regard to
S carrying out any search, drilling or excavations operations
.10

Offence in respect of the discharge or escape of certain
substances into the EEZ

Report of occurrence of the discharge escape

Direction to resume etc as a result of the discharge or escape
Power to detain and sell

Powers of authorized officer
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For S. 10-15: Refer to S.3 for ‘pollutant’ and ‘vessel’
Enforcement

Part VIII

Part IX Offences, Penalties, Legal Proceedings And Compensations

NATIONAL FORESTRY AcT 1984

An Act to provide for the administration, management and conservation of forests
and forestry development within the States of Malaysia and for connected purposes.

Application: Malaysia

S5.9 Acquisition of land to be instituted a permanent reserved land
g.11 and 8.13  State Authority may excise land from permanent reserved forest
subject to S.10 and is required for economic use
S.14 All forest produce property of the State Authority
S.15 Prohibition on taking of forest produce from permanent reserved
forest or State Land unless licensed etc.
5.16 Power to issue licences, use permits etc. by way of tenders,
agreements etc.
S.19 Power to license the taking of forest produce from permanent
reserved forest or State Land
S.20 Requirements to be satisfied by applicants
S5.24 Forest management plan, forest harvesting plan etc. to be
carried into effect
S.28 Power to permit the taking of forest produce by way of minor
licence
S.32 Occupation of or carrying out activities upon permanent
reserved forest prohibited
S.33 Power to permit the occupation of or the carrying out of
activities in permanent reserved forests
5.34 Issuance of use by Director
S5.41 Power to permit removal of forest produce
S5.42 Issuance of removal licences by Director
5.40 Removal licence is required for the removal of forest produce
from certain land
S.45 Power to declare permanent regerved forest, open forest or
closed forest
S5.46 State Authority to consider the protection of the forest and needs..
of the public etc.
S5.47 No entry into closed forests with certain exceptions
5.65 Licencee to mark forest produce
S.76 Unclaimed timber deemed to be property of State Authority
s.81 Acts prohibited in permanent reserved forests
S5.98 Director may close watercourse or forest road.
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FISHERIES ACT 1985

A . Eu l > ] ] i- ] .
1 g ? g
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’ 1 1time and .eSt'lJ.aI 111.e 18 ing and ﬁsheries iII Ma a : _.
EltEIS . tO tll. I t.es and riverine ﬁSh]ng iI’] Mal . ? 1 VSlan ﬁShe. l_"i.e:.s::'. .
1nc1denta1 el eto. ' d |
thel ewH;h or th Onnecte

Avplication: .
pplication: Malaysian fisheries waters and river

of each of the States in Malaysia and of the F
e

. ine waters within the jurisdict
Territories of Kuala Lumpur and Labuan jurisdiction

deration in respect of the Federal

Part VII
o I’I)‘:)lrtles ?réd Inland Fisheries
wer of State Authorit inj
. ; v and Minister t
urtles and inland fisheries especially ?te?nlr(lliiiiygu;;sd(:(onferning
Part IX i | "
o I%/Isinﬁe Parks and Marine Reserves
S Oﬁjnc;s?m;nt of Marine Park or Marine Reserv
o 0 do certain acts without written - i i
- Asneral permission of Director
S solute prohibition of certain ‘weapons’

Powers of the Minister to make regulations

ANTIQUITIES ACT 1976

An Act to i
provide for the
historical mo control and preservati
nume X ) on of, and . .
nts, archaeological sites and remains ;flst(:;icil o f:iinment and
’ ities and historical

objects and to re
gulate dealings i
and for maters connected theregwitﬁ and ex

8.7

S.19
8.20

Part IT
8.3
S.4

rt

5.16

Part v

port of antiquities and historical objects

Application : West Malaysia

Discovery of and Property in Antiquities

Property in antiquities 1
quities 1 i
Nature of discovery 1es with the Government

Sal i iqui
e or disposal of antiquities and historical objects

Declaration and um
. s i
Decl chedule of ancient monuments and historical

Acts prohibited 1
sites in regard fo ancient monuments and historical

Archaeological Reserves

Declarati
ion of archaeolog]

ogical re
Encroachments ¢ e

Appendix 1-8




Appendix 1

tion
ElA Guidelines for Coastal and Land Reclamatl

An Act to provide for protected areas and places.
c

Application

S.4
8.5

Malaysia

Declaration of protected a11"easS
Declaration of protected place

PROTECTION OF WILD LIFE ACT 1972

p p 1 .

Application

Part IV
5.47
5.49

Part V1
Chapter 1
S.67

S.72

Chapter 2
Chapter 4
S.91
5.92

A]] A{:l to V1 I 1 || i l 1 ] llch
o ide tor ' -

Part 1
8.3(L)
5.4

. West Malaysia only

A Reserveslgll?? S:?::\I:::l aersld sanctuaries
jon of wildlife rese! an
]lgecilaif)?’:ilc?n of certain acts 1n wildlife sanctuary
)

Offences and Penalties

ild life
D ing etc nest or egg of totally protected wild
amagl
Additional penalty

Methods of Shooting, killing, taking etc.

. us - - .
%I;:;ilbﬂ;egos alt lick or the vicinity thereof
Cruelty to wildlife

PORT AUTHORITIES AcT 1963
(Revised 1992}

Port Authorities ' o st (9 (@ |
1 ty especially : with
Func{':u')’lc]' Sr?fz?el:rﬁhgl; 1he authority in accordance
cquisitio
Al?and Acquisition Act 1960.

@

OTHER DEFINITIONS OF THE COASTAL ZONE

® EEZ Act 1980 gave Malaysia the rights over living and non-living resources of

the seabed, underlying rocks and overlying waters within 200 nautical miles
(312 km) of the shore.,

® For some Government Agencies, the coastal zone is referred to dry land within 5
km of the

coast. (GarisPanduan Kawalan Hakisan Berikutan dari
Pembangunan di Kawasan Pantai, JPS 1/97)

® Teh and Voon (1992) define the entire coastal or alluvial plain as a coastal Zone,

as it also unites the effect of possible sea level rise. The ASEAN/USAID (1991)

has taken into account the coastal plain in the river basin as all these
interrelations within the coastal zone areas.

Coastal zone is commonly referred to as the interface or transition space
between two environmental domains, the land and the sea. It has been defined
as that part of the land affected by its proximity to the sea and that part of the

ocean affected by its proximity to the land (United States Commission on Marine
Science, Engineering and Resources, 1969).

® The coastal environment is part of the continent under direct maritime
influence, including estuaries and coastal water and lands located at the lower
end

of drainage basin, where stream and river systems meet the sea and are
mixed by twice-

daily tides, encompassing saline and freshwater, as well as
coastline and the adjacent lands.

The shore protection manual (1984) defines coastal areas as the land and sea

area bordering the shoreline (Coastal Engineering Research Center).
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APPENDIX 3

ENGINEERING ASPECTS

A. PRE-CONSTRUCTION PHASE

The primary activities to be carried out on site during the pre-construction phase
are land and hydrographic surveying and soil investigation at the project site and
borrow areas. These are relatively low-key activities that do not induce adverse
repercussions, especially in an isolated area that is not inhabited. The time frame

involved is short.

For soil investigation works for both of the project site and borrow areas, specialised
rigs and pontoons will be transported to the site. It is most likely that this
equipment will be transported to the nearest accessible landing point and then
towed to the site by using tugboat. Therefore the scale of disturbance for the access

site will be minimum.

B. CONSTRUCTION PHASE

This shall constitute the initial procedural development of the project where the
principal activities will be land reclamation works, which involves the filling of
approved fill material. The main activities on the land reclamation works, which

shall be carried out in phases, are:

s Access roads;

o Site Clearing and setting up base camps;

e Construction of containment structures and coastal protection works;
+ Land Reclamation Works;

* Soil improvement works;

¢ Dredging of channel water ways; and

e Construction of tidal gates and drainage outlets.
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assessment of the rock’s physical properties and the geological considerations at

the quarry will have to be made to determine its suitability. This investigation is

essential as the state of rock weathering can give rise to considerable variations

in properties.

Barges or lorries will make the transportation of rocks from the quarry to the

project site. The latter, however, will be more costly and time consuming.

Furthermore, it may cause a further damage to the existing roads.

Before the placement of the rocks for the construction of bunds, geotextiles have
to be laid. The required width and length of the geotextile mattresses will be

obtained by sewing a few rolls of geotextile together.

The rock materials that have been transported from the quarry will be unloaded

from the barges using wheel loaders and excavators. Placing of stones will be

made in accordance to the designated design layers consisting of core material,
block armour layers will be placed as soon as

sublayers and armour layers. The
to these

possible following the placement of filter sublayers to avoid damages

layers, which may be difficult to repair.
d) Land Reclamation Works

Fill Material

m the fine to coarse sands. This will depend

The type of fill material may vary fro
etailed

of the source of borrow areas within the economic haulage distance. D

investigations are required to establish its quality, quantity, physical properties,

ete. Acceptability of the fill materials will be considered in terms of quantity and

quality.

Method of Filling

Method of filling can be either land-based technique or hydraulic fill. Land bas

e to complete the project due to the huge amoun

method will take a long tim
fiil metho

fills material required. The best approach is to use the hydraulic
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usi )
sing either cutter suction dredgers or trail;
ra

depending on the distance of source material

e g

» water depth, sea conditions

F oo

ko

equipment. In additi ) as well as the availabij;
e 1tion, the contamination levels of th ) ility of "
minimise the near- & sediment and the need to L

(i) Cutter Suction Dredger
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olumn affects the pumping operation, the dredging pump is

of the water ¢
e dredging depth exceeds 9 m.

usually submerged when th
The sand is then pumped directly through the pipeline into a hopper barge
rt to the reclamation area. No winnowing,
s required during the mining operation or tran
r of the pipeline mostly lies between 300

sorting, or other

for transpo
mechanical separation i sfer to

the transport barges. The diamete

and 1000 mm.

(ii) Sand Pump or Suetion Dredger with Hopper Barge

ed sand and gravel materials from

Quection dredger pumps loose, unconsolidat
em. Sand is then pumped

t+he seabed through a suction pump and pipe syst

a hopper barge for transport to the reclamation area.

directly into

owing or other sorting is required. There

No mechanical separation, winn
e hopper barge.

will, however, be overflow of water from th

(iii) Trailing Suction Hopper Dredger
ich

er or trailer dredger is a seagoing type wh

Trailing suction hopper dredg
n vessel and functions in a manner

has the molded hull and lines of an ocea
{jar to that of the suction dredger although the
ulled behind the vessel. A dredge pump throu
o the ship, raises the spoil. The lower end 0
-head, which draws the ceabed materials. T
g tackle and winch. The min

r dredger for transport

pump and pipe system are
gh the drag-ar
f the dr

sim
trailed, or p
which is connected t
arm is equipped with a drag
drag-arm is lowered and raised by hoistin
ials are however, stored on-board the hoppe

mater
n area instead of being transferred into a barge.

the reclamatio

The shape of drag-heads varies according to the material to be dredged
soft materials the weight of the drag-head is sufficient to penetrate o
seabed before the soil is lifted through the suction

“head with high-pressure water jet is applied

pipe. For

to disinte

materials, drag

the soil.

passes overboard t
hrough overflow trough. After the h
opper has been fil]
ed,

th e
e capability to pump the materi
completed .

I onsh
ore. Once the loading process ig

, she will sail ¢
ot ] i
he reclamation site as near as her q h
raught permits.

executed via a floati
lng/ Smeerged/Sh .

ore pipeline contr
al.

Once the d
redger has
b0 the sand & pumped her load ashore, she wil] disc
orrow areas in order to start g onnect, and sail back
new cycle.
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In this fill material transports, barge position

cutter suction dredger.
by compufters and

atus, operation controls, etc.,

confirmation by radio appar
best advantage to ensure

other up-to-date technologies will be utilised to

officient reclamation operations.

ered based on the period of

atives will have to be consid
clamation

s at the borrow areas and re
ment of works.

The above two altern
n required, cost, water depth

reclamatio
nt at the time of the commence

site and availability of equipme

e) Coastal Protection Works

achfront of the reclamation

alternatives to protect the be
protection

o categories 1.e. soft approach
s revetment, groins,

There are various
sically they are divided in tw
r hard structures such a
cture need to be designed against

areas. Ba
such as natural beach o

preakwaters, ete. For latter approach the stru

wave damage and overtopping.

N_atural,S_andyB,e.ach

cheap and unlimited amount ©

and with the availability of
conomical. In

pt is more acceptable and e
4 resulting in formatio
olution

In calm sites,
d supply, the sandy beach conce
aimed coastline is unprotecte
fill. The policy behind this s
erventions an

san
this alternative the recl
ach whenever sand is used as
er/minimize engineering int
urrents, wind, waves and

of sandy be
is to use nature as partn

maximize the use of natural forces like tides, ¢

gravity.

a where favourable angles

particularly relevant in an are
ifc and th

ult in negligible littoral dr
this option is applicabl
pres

This approach is
wave approach to the coastline res
envisaging the formation of stable beach. Generally,
the beach is in the state of equilibrium where the

d also re

to areas where
expected future rates woul

on rates are tolerable and the

erosi

about the same order.
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For this alternativ iodi i
i Comp:;l i):;:oldm nourishment works would be required o i
o o Howc:s dlﬁfe to onshore-offshore sediment mov:: N
g itk o e:l', if the source of the reclaimed materialer'lt
e y/sandy material, a continuous nourishment )
nsured therefore resulting in this procedure nnt e
o

feasible. _
belng

Revetment/seawalls

In more dynamic a :
reclatond 1o, nel;edastosl;bjected to severe weather (waves, current, ete.) th
reclaimed area garetted foe -Walled using seawall, revetment, etc. Simil‘arl e
oroposed. project, ffe ot rhlflfraétructure development, such as the ¥,
’ ability is assured by erecting seawall pl’;ient
- ese

structures are us '
ually designed to withstand the full impact load of
oad of waves.

There are two t
ypes of revetments: the rigid, cast in place
, concrete type and

the flexible or articulated armour unit

A rigid conerete re .
be dewatered duﬂzztzzni prm.ndes good bank protection, but the site must
oroper quality Concretes .ructlon 'so that the concrete can be placed. Th
durability in the marin is re.Qulred for satisfactory performance an::
permeability, provided be ;nwronment. The concrete should have low
exposure conditions; ade i ) € water cement ratio recommended for the
over reinforcing St; ) quate strength; air entrainment, adequate cov

el; durable aggregates; and proper type of Por:ag;

an

cement ft
or the exposure conditions (U.S. Army, Corps of E
, of Engineers, 1984)

A flexible structure s

bank protection Wh?il E;S quarrystone or riprap structure provides better

withott steuctural failure c‘:lTrll1 tolerate minor consolidation or settlement

uplit prossure generated. ’ e structure allows for the relief of hydrostatic

should be sound, durable an:;hwa"e action. Stone used for armour layers

cleavages, and undesi k:I ard. It should be free from laminations, weak
rable weathering. It should be sound enough ,not to

1. p .
b g g
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In general, it is desirable to use ston
material required in the structure. T

be of irregular shape S0 as to dis

the volume of he type of stone to

in the construction should

energy as possible.

The construction of the structure should be such that there &

rs to prevent fines from the fill s

filter laye
in the armour are not carrie

such that fines already

protective layers, causing structure failure.

jeved by correct grading of the b

The filtering can be ach
ry brands of porous membranes.

any means of the many proprieta

f) Soil Improvement Works

SoiLCpmpactionLC,ons,olidation

a hydraulic fill is an essential

The consolidation or compaction of
r/soil heterogeneous

n of the soil from a slurry, or wate:
g structure cuitable for its intende
s are constrained, by rolling or ©

g the dry density

transformatio
a competent load-bearin
the process whereby the soil particle
e closely together, thus increasin

Consolidation is the process whereby the soil particles are
together by the application of continued pressure over & period o
p to reduce settlement of the soil

n of load to the soil. The time p

to pack mor

processes hel

pefore the applicatio
processes occur depend on the s
1 with a small silt fraction will com

hydraulic fil pact naturally in a
nsolidation of soft clays might tak

drainage occurs, whilst co

mber of methods for improving th

There are nu
g. vibroflotation and vibratory rolling.

density of sandy fills, e.
consists of inserting 2 vibrating probe
ar space around the probe with

feeding the annul
probe 18 withdrawn. The probe must be inserted into the groun

d

e with high specific gravity to de

tate and type of soil. For inst

e 5 years or longer.

into the soil to the desired depth an
packfilling material as th

crease

be used

sipate as much

re adequate

eeping into the armour, and also,
d through the outer

und materials or by

step in the

mixture, to

d use. Compaction is

ther means,

of the soil.

packed more closely

£ time. Both

under load, if they have occurred

eriod over which the

ance, sand

few hours as

e compaction, and the relative

Vibroflotatio

on a close gr?
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fzr full coverage to be obtained. Compaction by vibratory roller is al .
mOiselnds. The maximum density achieved by compaction will dep: 0 efeetve
sture c.ontent of the soil and the soil characteristics. The passa o on the
:: r:lmotng equiPnTent over the hydraulic fill should not be assumi(:l :Z -
bearinzu; :S:::a:mon since, not only is this equipment designed to exe:: Sljj:
n the ground but resonant vibration frequency necessary for

good compaction is unlikely to be present

Soils w?_th high silt contents, or cohesive soils, on the other h
susceptible to compaction by vibration than clean sands. C anc.l, are less
:elf)lading has been used successfully for many years on sitel,s W(;:::Ed:;ml oy
plai::;r, Oc;la:(:r.ts.ands, have been deposited. Preloading can be applii; bcla;}:,
S itional fill on the reclamation area; by bunding the areay )
e Elii;::if:j: rjservtoir over the fill (which was the method Proposedatzi
vory careful e terminals, New Jersey). Preloading must be caprried
y under controlled conditions with measurements of pore 2111:
water

pressure
, settlement, ground movements, etc. being monitored

ireloadmg increases the bearing capacity and reduces the compressihili

eak %ground by forcing loose cohesionless soils to densify or claye s;hty O_f the
Consohda’.ce, It is achieved by placing a surcharge on the grounj 1Fy "otk o
COTISththn of the planned structure. Although it can be applied tprmr o the
soils preloading is most advantages for modifying soft cohesive soil c')l‘an e
t.tan be speeded up by the use of vertical drains and, in the cas: | fhe pr{?cess
impermeable fill, with a horizontal drainage layer at the orig;narl‘elatwelz

groun

interface.
Dewatering

S:je: ’ffhe surcharge of fill materials, considerable amount of settlement of th
differely;:l:i 821;:1 : eizpected for a relatively long period. During thig pch:sse
oloved ent may occur. As such, vertical drains are nor 11,
ployed to accelerate the settlement process and thus would imp m?:hy

rove the

stability of the soil.
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Sand drains are installed by drilling holes through the underlying clay layers in
the reclaimed land at regular intervals. The holes are then backfilled with

highly permeable sand.

The application of vertical drains can be in the form of cylindrical sand drains or

geosynthetic drains:

(1) Sand drains

These consisted simply of boreholes filled with sand. The holes may be formed by
driving, jetting or auguring and would typically have had diameters of 200 to
450 mm and would be spaced at 1.5 to 6.0 m apart. To facilitate construction,
minimise sand wastage, and ensure continuity of the drain, the sand may be

prepacked in a fabric sock.

A large diameter sand in a fine-grained soil will not only enable rapid
consolidation of the surrounding material but may also provide vertical
compressive reinforcement, and can transfer surface loads to a bearing stratum

at depth.

Preloading with or without vertical drains is only effective in causing
substantial settlement if the total applied load significantly exceeds the

preconsolidation pressure of the foundation material.
(ii) Geosynthetic drain

In order to enable the machinery for the drain to enter the site without sinkin;
into the soft clay, it is necessary to lay a drainage blanket as a working platform

the thickness of which can be chosen in relation to the bearing capacity of th

soil.

The drainage layer should be at least 0.3 to 0.5 m in thickness with materia
excellent drainage properties; or else it is necessary to improve
drainage by connecting the vertical drains with a horizontal drainage sysz‘d:eif1

order to avoid the built up of back pressure in the drain that will delay t

EIA Guidelines for Coastal and Land Reclamation

g) Landscaping

11 a. i S

accordance with the design requirements

. .
i - . :
-

In order to .
o reduce the time of preloading, a temporary excess load high .
e desi ; . ad hi
ign load is often applied. The temporary surcharge can be e than
removed.

g

IS ]. .
p p
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APPENDIX 4

STANDARD WATER SEDIMENTS

Netherlands Standard for Target Value, limits value, reference value, intervention
value and signal value for water sediments

(The numerical values in mg/kg apply to standard sediments consisting of 25%
lutum and 10% of organic material).

Q =)
. 1 o 2o g o H E T o
Parameter g %D'g g "E‘ qg_‘: T:é :E: g Eﬂ%
= 3 S £ g S
Arsenic mg/kg ds 29 55 55 55 150
Cadmium " 0.8 2 7.5 12
hChromium " 100 380 380 380 1000
Copper ! 35 35 90 190 400
Mereury ) 0.3 0.5 1.6 10
Lead " 85 530 530 530 1000
Nickel ! 35 35 45 210 200
Zinc ) . 140 480 720 720 2500
PAH "
Total 10PAK? ! ! 10 40
PCB-28 ug/kg ds 1.0 4 30 -
PCB-52 i 1.0 4 30 -
PCB-101 ) 4.0 4 30 -
PCB-118 " 4.0 4 30 -
PCB-138 " 4.0 4 30 -
PCB-153 " 4.0 4 30 -
PCB-180 " 4.0 4 30 -
Total 6 PCB " 20/0 - - -
Total 7 PCB " - - 200 1000
Chlordane " 10 20 - -
a-HCH " 2.5 - 20 -
B-HCH " 1.0 - 20 -
v-HCH "
(Lindane) 0.05 ! 20 )
HCH- ; . . i 2000
compounds
Heptachlor ) 2.5 - - -
Hept_achlor " 25 ) ) )
epoxide -
Hept.achlor + " ) 20 20 i
epoxide
Aldrin " 2.5 - - -
Dieldrin " 0.5 20 - -
Total Aldrin + "
Dieldrin J 40 40 -
Endrin " 1 40 40 -
Drins " - - - 4000

ElA Guidelines
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Reference
Interventi

Pentachore-
benzene

indeno(123-ad)p
Source: CEDA

.

negligible, at the pr

Reference valye: 1

. : Is the I‘eferenc I . . .
discharge in surfa ¢ level indicating whether dreg; a4
indicates the mmcriu‘;?t:ﬁ under certain conditions, or Shoglfidg}::i rzp:ﬂdzs still ﬁt for
unacceptable, owable level ahove which the risks for theae‘; Vi:{;hermie. It
nment are

Intervention value: An indicative value ind

i : . » Indicatj c s
'ncreased risks to public health and the enﬁrogirf?at remediation may he urgent, owing to

Only for heavy metals, Con i
el v i ey | i (ci::entratlon level of heavy metals, above which the

_
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If the tide data is obtained by measurements, then these measurements should

| be carried out for at least two weeks to include th
Y
METHODOLOG

e spring and neap tides. The
following data should be clearly shown :

1) Location /Co-ordinates of Tidal Stations;
MODELLING
A HYDRAULIC

1) Type of tide gauge used; and

g]' ? g m
»
C

. .

sources. If the data is in the form of raw data then the consultant should carry
oat :-

1
]. k
g

both reclamation and dredging activities.

s :cal
' tilisation of numerica
fore require the u
the study would there
The approach to

1} a statistical analysis of all the incident waves in the area to determine the

gl 1

Whereas if a hindcasting technique is used, then the consultant should:
Date Input/ Data Collection Programme

iii) employ suitable hindcasting techniques to dete

rmine the deepwater
input will significant wave; and
d bathymetry. For the mud or sand transport module, the inp n
levels, waves and bathym .

y y .n -)

. ave
? ]

and bathymetry.

wev hyvdrodynamic m th whi to be
i i dule thh haS
i dule is the basic mo
i drodynami 0
However, since the hy

i be verified :-
i data for this module
it is 1 rtant that the input
carried out first, it 1s 1mpo

out for the nearshore areas (fine grid model).

. e S

predetermined locations.

mpling parameters are shown in
Table App.5-1.
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Mathematical Modelling

The main thrust of the approach to a hydraulic study in assessing th: f]lpjzrpsc,::z
layout of the reclamation project is by aumerical modelling of tze;:;zer;e il
wave propagation. The hydraulic computer model to be us;t e rtatively
gelected. It should be of a type which has been well proven an ef: . . o mation
new or not generally recognised software is proposed, then suthicien

hydraulic
.cal models available for the study developed by reputable hy
numeri

institutes, laboratories and universities.

of a particular development are :

i i earshore
N hore Wave Module — carries out wave transformations 1 the n
a) Nearshore o
area such as refraction, shoaling and wave breaking; N e
b) Hydrodynamic Module — predicts the water level variation, flow resp .
o i i i e.g. tides
hore current velocity pattern) to a variety of forcing functions (e.g
nears
PR i material;
) Ad tion/Dispersion Module — predicts the spreading of suspended .
C o i i i attern ;
} Mud/Sand Transport Module — predicts the erosion or sedimentation p ;
d ud/San

and |
e) Shoreline Evolution Module - predicts the shoreline changes.

Generally for hydrodynamic modelling, the selected model shoult.ifl?: a:leb{:) j::::;
the current flow pattern due to tidal and wave forces. However 11t € s
that the location of the study is a very sheltered area where the wavetc i e en
mild all year round and do not contribute significantly to the current an

y
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is very high and causes most of the sediment transport in the littoral zone, because
the bottom velocities and turbulence at breaking suspend more bottom sediment.
This suspended sediment can then be transported by currents in the surf zone
whose velocities are normally too low to move the sediment at rest on the bottom.
Therefore, in order to arrive at a realistic assessment of the sediment transport, the

mode] should consider wave breaking in addition to the other driving forces.

The advection/dispersion module is normally used to determine the dispersion of
suspended sediments due to development works such as sand mining or land
reclamation. The consultant should clearly state the assumptions used in this
module, such as the initial suspended sediment intensity at the source of pollution
and whether the pollutant is being discharged continuously or otherwise. The

consultant will also have to carry out water sampling at strategic locations to
determine the baseline conditions.

The mud/sand transport module would require the input of sediment
characteristics. The consultant will have to carry out sediment investigation to

determine the representative sediment characteristics to be used as input to this
module.

In general the consultant should work on the worst case/dominant case scenarios
depending on the purpose of the study. In order to arrive at more realistic values
(when assessing yearly erosion or siltation rates) the consultant should consider a

combination of the dominant cases (mild, moderate and extreme events) accerding
to their percentage of occurrence.

Table App.5-1 : Parameters and Instrumentation

Items Parameters Instrumentation
1. Tides Automatic Tide Gauge
Water Level
2. Currents Currents meter
3. Suspended and Bed Samples | Water Bottles
Bottom Grab Sampler
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Methodology of Modelling Works

g

processes as follows:

a) General Model Concepts and Procedure;

b) Defining the Hydrodynamic Model;

¢) Data Collection and Field Investigation;

d) Setting Up Model; | )
) Calibrating and Verifying the Hydrodynamic (F1D) Model;

d
ation for the Proposed reclamation layout and for the dredge

f) Running the Simul
sand borrow area;
g) Setting-up the Dispersion Mo

sediment due to dumping and dredging;

del for the study of movement of suspended

)

dredging of the sand borrow area; and

i) Analysis of Simulation Results.

General Model Concept

onsideration the availability o

] d also taking into c
numerical model requirements an o e e

. . n6-S
the computer hardware, project requirement and the tim
specifying the grid sp

numerical model has to be s

i i . Th
acing and time steps required for the simulation works

nt the rea

ithi i t to represe
_up within the area of interes _
- els. Al

model can be calibrated and verified.

i lama
ic model is calibrated, subsequent runs with the rec

the hydrodynami
e s e with the dredging of the proposed sand bo

s are then carried out to study the disp

rrow are2.
layout are modelled. A cas -
also analysed. Further simulation _

8 p
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reclamation works. Subsequently, the wave models are simulated for the case with

the reclamation layout and also with the sand borrow area.

Defining the Hydrodynamic Model Area

The first task of the modelling work is to define the boundary area. In modelling the

current patterns and tide levels for the study area, the following consideration were
made: -

a) The boundary for the modelling works should be near the established tidal

stations or where the tidal data can be observed easily.

b) The boundary should not be situated too close to the river mouths as the
discharge can influence the boundary conditions and also to ensure that a
uniform flow exists at the boundary. Furthermore, the boundary cannot be

situated in the mouth itself, as flooding and drying are not allowed on an open
boundary.

¢} Two open water level boundaries should be chosen for easier calibration and
verification and where the data can be collected easily.
d) The boundaries should not be too close to the study area to avoid non-uniformity

to the boundary data and to reduce any error generated from the input data, if
any.

e) The main current flow direction at the coarse grid boundary must be
perpendicular to it.

f) A reasonable resolution of the model grid is required so that sufficient details of

the reclamation layout can be schematised.

Setting Up the Model

Setting up the model refers to “transforming real world events and data in format

which can be understood by the numerical model”. Thus, all the data collection has

to be resolved on the spatial grid selected including the time step required.

Most modelling works are carried out using two levels of models i.e., coarse grid
model and fine grid model. The coarse grid model uses a large grid spacing (in the
order of 1 ki depending on the size of the model). The grid spacing in the fine grid
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