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INTRODUCTION

Coastal is part of our natural

environment, some countries gain their

economy through promoting their white

sandy beaches and crystal clear water.

Some have developed their coastal areas

as commercial and industrial, ports,

airports, storage for industrial products,

shipping activities and most recent trend

is reclamation projects.



LAND RECLAMATION (BS 6349)

The exclusion of the sea, or other mass of 

water, from areas that were previously 

submerged, or subject to inundation, by the 

raising of land levels primarily using materials 

recovered by dredging processes.
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DREDGING



CUTTER SUCTION DREDGER



FLOATING LINE



7HYDRAULIC FILLING
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TRAILER HOPPER SUCTION DREDGER
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RAINBOWING



10
RAINBOWING



CONVEYOR
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RECLAMATION IN PROGRESS….



RECLAIMED AREA
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Coastal reclamation

Types of Reclamation

 Island concept

 Preserves mangroves

 Drainage patterns maintained

 Separation channel needs maintenance

 Peninsular concept
 Extension of original coastline

 New sea frontage

 Loss of beaches



15Island concept: Tanjung Tokong Land Reclamation Project, Penang ( 980 ha)
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Reclamation in Langkawi: peninsular 

concept



17Peninsular concept: Reclamation For Airport Runway - Kota Kinabalu, Sabah
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Original Shoreline

Net Longshore Sediment Transport

Accretion Land

Land                

Reclamation

Erosion

LAND

SEA
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Reclamation

Reclamation effects: rivermouth 

sedimentation

Reclamation

sedimentation

Littoral current

River flows
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N • Incorporate findings of EIA study 
: hydrology, hydraulic, geo-
technical, coastal processes, 
erosion risk, QRA etc.

• Effective mitigating measure.

• Design with nature

DESIGN OF LAND RECLAMATION



Water quality 

deterioration (no 

flushing)

Muddy –

sedimentation 

Beach 

deterio-

ration (no 

natural 

waves)

Flooding increased 

(flow must travel 

additional 3-4 km to 

the sea

Navigation effect 

(current speed 

increased)

INITIAL 

PROPOSAL 

LAYOUT



Layout G: Similar with 
Layout F but width of 
channel increased to 
200m.

Layout H: Similar to 
Layout G but without 
northern island.

Channel  width 
increased to 
increase flushing

Channel  opened 
to increase 
flushing

Dredging 
reduced to avoid 
seagrass areas

No northern 
island

Channel width 
further increase 
to increase 
flushing

Bathymetry for EIA proposal 4C and JPS alternative 
layout GHI

Layout I: As layout H but 
with islands B and C 
joined together and linked 
to the mainland.

Islands joined 
and linked to the 
mianland

Source: JPS for Mersing 

Laquna Project



Layout J: As layout G but with the minimum 
distance between dredging and the sea grass 
areas increased from 30m to 
100m. Minimum dredged channel width in 
the vicinity of the sea grass is 100m.

Layout K: As layout J but with the 
minimum distance between dredging 
and the sea grass areas around Island A 
increased from 100m to 150m.

Dredging limit 
100m minimum 
from seagrass

Dredging limit 
100m minimum 
from seagrass

Dredging limit 
150m minimum 
from seagrass

Bathymetry For EIA Proposal 4C 
And JPS Alternative Layout JK

Source: JPS for Mersing 

Laquna Project



Layout 4C from EIA 
Report

Layout D: Widened, smoothed 
channels & reduced dredging.

Layout E: Similar to Layout D but 
width of channel increased to 
200m.

Layout F: Similar to Layout D but 
with reclamation moved seaward.

Dredging reduced 
to avoid seagrass 
areas

Channel  opened 
to increase 
flushing

Channel  width 
increased to 
increase flushing Channel  width 

increased to 
increase flushing

Channel  
width further 
increased to 
increase 
flushing

Different stimulation different 
impact



PROPOSED FINAL LAYOUT

Channel  width 

further 

increased to 

300-400 m, to 

increase 

flushing

No northern 

island

Channel opened to increase 

flushing, reduce current 

speed for navigation, reduce 

flooding (no tidal gates)

Channel width increased to 

200 meters to increase 

flushing

Shape modified to increase 

flushing and tidal flow

1. No reclamation on sea 
grass and better pollutant 
dispersion.

2. Avoid water quality 
deterioration.

3. Increase flushing for 
better water quality.

4. Reduce current speed –
navigation safety. 

5. Increase Channel width –
to increase flushing.

Dredge-to allow alternative 

navigation route 



• Perimeter bunds.  (can be sand or 

rock or geo tube or sheetpile,  etc.)

• Stabilised sand bunds on seaward 

side  (rock revetment)

• Sand or any suitable  filling material 

will be  pumped into bunds area 

• Installation of silt curtain at working 

area or environmental sensitive 

receptors

• Controlled discharge of water. The 

area near outlet shall be installed  with 

silt curtain as secondary measures

Reclamation 

Method



Double layered silt curtain

Mitigation Measures



TYPICAL COMPONENT OF SILT CURTAIN
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SILT CURTAIN – DOs and DONTs
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SILT CURTAIN – DOs and DONTs
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SILT CURTAIN INSPECTION



TORN SILT CURTAIN IN 

WATER COLUMN

Silt curtains not maintained 



TORN SILT CURTAIN

Silt curtains not maintained 



Slide courtesy: DOE Johor

Silt curtains not maintained 



Slide courtesy: DOE Johor



Reasons for dredging?

1. Recover material which as some value or 

use (form of mining)

2. To create greater depth for navigation 

(initial or maintenance)

3. Creation of new land by hydraulic fill 

(Airports of Hongkong and Macau)

4. Beach nourishment

5. Civil engineering construction works 

(pipelines,etc)

6. Environmental dredging (some sediment 

are highly contaminated)





THE NETHERLANDS

Total Land Reclamation

6,525 km²

since 1200





NORTH SEA

LAND  RECLAMATION  

IN THE  NETHERLANDS

• Building with Nature

• Polder System





NORTH SEA

LAND  RECLAMATION  

IN THE  NETHERLANDS

• Polder System







Plan 2





BUILDING WITH NATURE



Plan 2



UK, Poole

UNITED KINGDOM



BUILDING WITH NATURE


UK, Poole                       Before the land reclamation



BUILDING WITH NATURE


UK, Poole                 During the land reclamation



BUILDING WITH NATURE


UK, Poole                       After the land reclamation



UK, Lincshore, Skegness Beach nourishment



BUILDING WITH NATURE



Sydney Opera House

LAND RECLAMATION IN 

AUSTRALIA



Kingsford Smith Airport



Kingsford Smith Airport, Sydney, Australia



LAND 

RECLAMATION 

IN OSAKA-

KOBE, JAPAN



Osaka – Kobe Kansai Int. Airport



Hong Kong







LAND RECLAMATION IN DUBAI, 

UAE



BUILDING WITH NATURE



Palm Island Jumeirah - Dubai

April 2002 September 2002 Mei 2003



approx. 14.3 km x 8.5 km

surface area 80 km²

41 palm leaves 

1.3 billion m³ sand

length of outher rim 

berm break water 

ca. 21 km

The Palm, Deira



BUILDING WITH NATURE





The World

approx. 9 km x 6 km

5 km off the coast 

of Dubai

300 Islands

325 million m³ sand

32 million ton stones
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Sekian, 
terima kasih

arman@water.gov.my
armanpcg@gmail.com

mailto:arman@water.gov.my



