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Kajian Hidraulik

= Keperluan kajian

= Tujuan kajian "

* Perlaksanaan kajian %- } ij

Hasil kajian




Keperluan Kajian

Surat Pekeliling Am Bil. 5 Tahun 1987. Peraturan Meluluskan dan/atau
Melaksanakan Projek Pembangunan di Kawasan Pantai Negara. Jabatan
Perdana Menteri Malaysia

Jabatan Pengairan & Saliran Malaysia. 1997. Garispanduan JPS 1/97:
Guidelines on Erosion Control for Development Projects in the Coastal
Zone. Kuala Lumpur: JPS

Jabatan Pengairan & Saliran Malaysia. 2001. Guidelines for Preparation of
Coastal Engineering Hydraulic Study and Impact Evaluation (for Hydraulic
Studies using Numerical Models). Fifth Edition. Kuala Lumpur: JPS

Jabatan Pengairan & Saliran Malaysia. Keperluan Tambahan Bagi Permodelan
Hidrodinamik Untuk Permohonan Pembangunan Di Hadapan Garis Pantai.
Surat Bernombor Rujukan (45) dim PPS.14/2/23 Jid.2 (11 Jun 2013)




Tujuan Kajian

= Memahami keadaan terkini tapak & kawasan
persekitaran

= Mengenalpasti kesan kepada proses pantai akibat
pembangunan yang dicadangkan

= Mengoptimumkan cadangan pembangunan

= Menentukan kaedah/langkah mitigasi




Kajilan: Kaeadah Pembinaan
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Kajlan: Kaeadah Pembinaan
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Permodelan Numerik

Modelling data requirements

Other Historical Bathymetric
Data  Survey
Wind Data ‘ ‘Nearshore/topo
Survey
Wave Data | Current
Measurement
Bed/Grab Water Level
Sampling Observation

Suspended Sediment Sampling




Penghayatan Tapakl



Rock revettent-along
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Peng haya.tan Tapak: Projek STP2, Penang (o13)

Breakwater at
Copthorne Orchid

' Seawall in front
| condominium &

Softrock at Dalat ; 5 . - L i k.‘
= : L &

International School 5 &
BreakWat€Fin'front 'of SpHRENlide
Residence condominitifiies

Struktur-struktur yang dibina antara
Tg. Bungah & Tg. Tokong




Peng haya.tan Tapak: Projek STP2, Penang
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Penghayatan Tapak: rorest city, Johor ¢ow

A line of mahgroves along Tanjung Adang’s coastline near PTP

Sungai Pok Besar outlet (facing upstream)
Reclaimed land located within Western Johor Straits
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Penghayatan Tapak_ Forest City, Johor
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wilk rodar tower adjacent to ferry terminal




Penghayatan Tapak: Forest City, Johor

(kilometer)

allc

Bathymetry (m CD)

-20--15
Below -20

14 16 18 20 22
(kilometer)

Kerja ukur batimetri & topografi

033230 03°3730°E

WI2I0E

T
WI0VE

T T
033230 W03I5VE

Sumber: JUPEM, 1996

Peta topografi bagi lembangan Sungai Pulai




Pengumpulan Data di Tapak: stpz, penang
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Tidal datum levels for Kedah Pier & Tg. Tokong, Pulau Pinang

Elevation (m)

Tidal Lewls - -
Kedah Pier Tanjung Tokong
Highest Astronomical Tide (HAT) 3.09 3.07
Mean High Water Spring (MHWS) 2.69 2.60
Mean High Water Neap (MHWN) 1.96 1.90
Mean Sea Level (MSL) 171 1.63
Mean Low Water Neap (MLWN) 145 1.37
Mean Low Water Spring (MLWS) 0.72 0.67
Lowest Astronomical Tide (LAT) 0.00 0.00




Pengumpulan Data di Tapak: peraatan |
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Pengumpulan Data di Tapak: stpz, penang
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Maklumat Lain: ste2, Penang
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Pengumpulan Data di Tapak: Forest City, Johor

Western Johor Strait
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Pengumpulan Data di Tapak: Forest City, Johor
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Maklumat Lain: rorest City, Johor

CELL 3A - TG. PIAI TO SG. PULAI

CELL 3B - SG. PULAI TO SG. PENDAS

=== Erosion
Stable
Accretion

Coastline condition between Tanjung Piai & Sungai Pendas, Johor
(ISMP Iskandar Malaysia: UKM et al., 2010)

Sea level change based on data from tide gauge stations between 1993 &
2008 in Malaysia
NAHRIM (2010)

Din et al. (2012)

Coastline Stations ; ; SLR Analysis SLR
Analysis Period (mm/yr) Period (mm/yr)

Pulau Langkawi 12/01/85-08/25/09 1.9 1.2

Pulau Pinang 12/01/84-08/25/09 2.3 1.8

Peninsular Lumut 01/01/85-01/12/09 2.1 2.3
Malaysia: Port Klang 01/01/84-12/02/07 1.3 1993-2008 2.3
West Coast  Tanjung Keling 12/01/84-08/18/09 1.3 1.4
Kukup 01/01/96-12/31/08 3.0 3.0

Johor Bahru 01/01/84-01/17/09 2.3 2.2

Tanjung Sedili 11/01/86-08/18/09 12 1.8

Peninsular Pulau Tioman 12/03/85-08/17/09 1.8 2.4
Malaysia: Tanjung Gelang 01/01/84-08/17/09 2.6 1993-2008 2.6
East Coast Chendering 11/01/84-12/11/08 2.2 3.2
Geting 11/01/86-08/18/09 1.3 1.7

Kota Kinabalu 07/01/87-01/01/05 4.4 1993-2008 2.4

Sandakan 08/20/93-01/16/09 4.1 1993-2008 3.5

Sabah Lahad Datu 01/01/96-01/17/09 3.6 1996-2008 0.2
Tawau 07/01/87-01/18/09 3.5 1993-2008 2.8

Kudat 01/01/96-01/01/09 3.0 1996-2008 0.6

Labuan 01/01/96-03/13/08 0.7 1996-2008 0.9

Sarawak Bintulu 04/30/92-11/29/09 0.2 0.1

A mean sea level rise of about 1.25 mm/year was inferred at
Tanjung Piai based on tidal data recorded from 1986 to 2006

(NAHRIM, 2010)




Maklumat Lain: rorest City, Johor

Committed Developments

Label Project Title

J46 Proposed Tanjung Bin Power Plant Expansion

151 Permohonan Lesen Pendudukan Sementara Bagi Tujuan Tapak Jeti & Lesen Air Di
Perairan Selat Johor, Mukim Pulai, Daerah Johor Bahru Oleh Tetuan UEM Land Bhd

152 Tanjung Puteri
Permohonan Tanah Kerajaan bagi Tujuan Pembinaan Jeti Persendirian di atas Plot 1

153 Persisiran Sg. Lunchoo, Plot 1 Bersebelahan PTD 204706, Plot 3 Bersebelahan PTD
119776 (Plot B) di Teluk Senibong, Mukim Plentong, Daerah Johor Bahru oleh Front
Concept Sdn. Bhd.
Proposed Reclamation Works, Construction & Operation of Terminal Facilities & the

154 Petroleum Storage, Construction of Marines Facilities Including Jetties in Tanjung Piai,
Johor oleh Spektrum Kukuh

J55 Phase III Dredging & Reclamation Works at Pelabuhan Tanjung Pelepas

57 Pembangunan Perdagangan Perumahan di atas Lot PTD 153805, PTD 71924, PTD 71925,
PTD 136980, PTD 72272 — 72277, Mukim Pulai

J60 Tanjung Piai Tentatif

Label Project Title

163 Hydraulic Consultancy Services for the Proposed Development of Residential South, Puteri
Harbour, Nusajaya

J65 EIA Study for the Proposed Jetty Construction of Mukim Tanjung Kupang

173 Coastal Hydraulic Study for Proposed Reclamation 15.322 ha for Mixed Development,
Mukim Dewan Bandar Johor Bahru, Johor for Johor Lagoon Park (JLP) Project
Kajian Hidraulik bagi Tujuan Susunatur Perdagangan Bercampur di atas Lot PTB 22821-

J74 22828, Jalan Persiaran Abu Bakar Sultan, Johor Bahru untuk Tetuan Lido Waterfront
Boulevard

Lion Rig  Hydraulic Study for Lion Rig Builder Jetty, Johor

=

o
@

s

Source: JPS, 2014

Locations of committed development along Johor Straits




Cadangan Pembangunanl
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Cadangan Pembangunan Forest City, Johor
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Permodelan Numerikl



Delft3D

[8] Open/save Boundaries

Boundary definitions

Filename: Filename unknown

Astronomical flow conditions Name Type

Sediment sand

MNon-cohesive
Sediments Cohesive
Open Save

- | = Change

Filename: Filename unknown

Open Save

Filename: Filename unknown

Astronomical corrections |

Harmonic flow conditions Add

| Open Save |

Filename: Filename unknown - Delete

QH-relation flow conditions

Version 4.01.00
Company Deltares

License Valid until 01-feb-2014 Enabling Delta Life Open Save
Copyright (c) Deltares 2007-2013 S Filename: Filename unknown |
Tltle WIndOW Of Delft3D Time-series flow conditions |

Open Select file Save

Sediment definition window

{4 Delft3D 4.01.00 - [Dmelhmmm Transport conditions

Open Select file Save
5 . . | Filename: Filename unknown
Information Information and version numbers
Grid Grid and bathymetry
- yelrodynamics (ndoding morpholoay) Open & save window for boundary
— e locations & conditions
Part Particle tracking
File
Water Quality Far-field water quality Standalone FLOW computation
Time to finish os, 95.7% completed, time steps left 13 -
e Time to finish 0s, 96.0% completed, time s3teps left 1z
Utilities Delft3D Utilities Time to finish os, 96.3% completed, time steps left 11
Time to finish os, 96.7% completed, time steps left 10
Time to finish 0s, 97.0% completed, time steps left -]
. Time to finish os, 97.3% completed, time steps left
Exit Delft3D menu Time to finish 0=, 97.7% completed, time steps left 7
Time to finish os, 98.0% completed, time steps left &
| h d Time to finish 0s, 98.3% completed, time s3teps left 5
Select working directory Time to finish Os, 98.7% completed, time steps left 4
Time to finish os, 99.0% completed, time steps lefr 3
Time to finish 0=, 98.3% completed, time steps left 2
Time to finish os, 98.7% completed, time steps left 1
FINISHED Delft3D-FLOW
runid tut_fri
date, time : 2013-03-24, 13:04:43
0 errors and 0 warnings
Part of the report to the Output returning e main program frem demain Tut £oi
. D_Hydro [43.000698] <anonymous> »> d hydro shutting down normally
wirdow |. ,




Delft3D
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Pantai Lido, Johor
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Delft3D

Significant YWave Height (m) 0.5
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MORHRID Water

id GL OLESSOr =10] x|
Praject Edi Mods Tooks  Help
OFHdEO LAl O
= @é_;u.-ecweaimsmimms Module | DaaFie | Last Accase |
El BchtominiialCandiion adal BottomiritizlCondticntdatahModel_1 P022004 165418
Y Cpe i Operational Model
=SB Geomety BottomirilialCondliontdatavGeomets.. 25022004 10-14:36 i |Schematic_Test_Case . -
1 Run2 IrterfeceSedmentwisle:  BollominilislCondlicntdatshintertace . 23022004 15.53:37 & Mohid'water © MohidLand  © Mohid Soi Automatic Time Series To DB SlEE-
9 Hpdiodynzmic BoltominliziCondlicntdatztHydrodyn.,, 27022004 121918 : . : : .
Automnatic Time Series Creation
= Twtukrce BottominiizlCondlionbdatavTubulen.. 25022004 10-15:32 " Mohid River Q&attmgs...
== et e e lies BottominlisiCondliontdstayaterPo,,  2702-2004 1871926 At tic | Creati S ettings
@F.“uﬂn;:a Mevemert  BallamlrilisiCondliontdashFree Veli . 25022004 1017.22 Grid Data LIS st QQ
2 Discharger BottomiriielCondliontdatahDischarg... 25022004 10:47:55 File  [CitempMOHIDNGeneralD atanBatim Tidal Automatic Tidal Comparison Settings
= waves: BottamiriliziCondliontdatataves 1. 25022004 1214

Edit... Brovese...

Sediment/Soil Grid Data Tidal Components
m— = File | File | tempitd OHID WEeneralD atasTidetd 2. da
“AWartn up run fo bulld bottom distribution of cohesive sedimarits j
and inftial conditions to arsenic simulations on the Tagus estuary Browse... Edit.
(u].4 | Cancel |

[FeariraCanion > R 2 1 - Dialog box to specify Simulation settings

’ i i d C:\WINDOWS\s
8 ystem32\cmd.exe
GUI’s main window
g — s
= ' : I5[X
el i B IMINIMUMDEPTH . 0.25 Program Mohid Water succefully terminated
= VDS [ Datafle_|MINIMUMDERTH 1 0.10
b @Pevacana - - < —4 IMPERMEABILITY T 0 .
e Model MontargiNdsl FACES_OPTION i3 Total Elapsed Time 24.5788
458 Ecquemalic @Almosphe:e Montargilda;
® %:0":6"‘7“0 & Geomety Montargidaf <begindoma‘n> 55, Total CPU time 25_3438
Eh e SO InterfaceWste... Montargifdall Ty p, g
£ £ : HARMONIC = .
¥ j ;:"g::::’#:::ss B InterfaceSedi.. Montargifdall LAYERS : CPU usage <> 20.2364
% — LAYERTHICKNESS 232 2222 2212 N
2 TestSpeed_AlProp E:‘yd“"””“‘ Montargihdal 5 TNDEPTH nae s Workcycle Elapsed Time 90.5320
() TestSpeed_Debug wbulence ontargiNdaliin T n_TOP_THICKNESS L0Us i
1 RunAliCE_QUAL [ waterProperties Montargifdall MININITIALLAYERTHICKNESS : 0.01 Workcycle CPU time 83.4844
©3 TestDischar 3 Discharges Montargifdalf <enddomain>
_iTe:lDl;chuz > Workcycle CPU usage < 92.2153
Same as previous, but
MOHID numerical program after successful
Montargil > TestDischarge_2 15Mar05  5:33PM

: : execution
User desktop after opening a module data file




MORHRID Water

South China Sea
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Model: stp2, Penang
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Model: str2, Forest City, Johor
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Kalibrasi & verifikasl: stp2,
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Kalibrasi & verifikasl: rorest city, Johor
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Dengan Pembangunan: stp2, penang
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Dengan Pembangunan: stpz, penang
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Perbandingan: STP2, Penang

Mean current speed comparison

Existing Full Reclamation
Point -
(m/s) Speed (mV/s) Difference (%)
A 0.31 0.22 -29
5 B 0.28 0.43 56
E C 0.28 0.23 20
D 0.17 0.07 -57
E 0.24 i e Maximum high water level comparison
F 0.58 0.34 -40 Foll Roclamat
isti ull Reclamation
G 0.21 0.24 16 Point Existing . -
(m) High Water Level (m) Difference (%)
H 0.26 0.25 -5 A V) 148 1
B 1.47 1.45 -1
Maximum current speed comparison C 1.47 1.45 -1
oo Existing Full Reclamation D 141 146 0
oint
(m/s) Speed (m/s) Difference (%) E 1.46 146 0
g A 0.80 0.74 8 F L4 147 v
é Bathymetry (m B 0.70 1.01 44 G 1.47 1.47 0
MSL)
=% C 0.69 0.63 -9 H 147 148 1
B 21
ol w = 2 D 0.44 0.22 51
B 54
\ - Bl 10- 5 E 0.54 0.46 -14
so1 f With proi — e
_ " With project/ B 5o 20 F 1.41 0.83 -42
B30 A0 e 0T8O G 0.58 0.64 9
H 0.68 0.76 13

Extraction points
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Keadaan Sebelum Penambakan: rorest city, Jonhor

== = Malaysia-Singapore Boundary
= Malaysia-Singapore Second Link Bridge
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Dengan Pembangunan: rorest city, Johor
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Dengan Pembangunan: rorest city, Johor

== == Malaysia-Singapore Boundary
- Malaysia-Singapore Second Link Bridge

> seagrass bed

Current Speed
Difference (m/fs)
Bl Above 0.50
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— ] 005- 000
— s 00s
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T T T ] T
25 30 a3

T T T
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Phase 1 Island 1

T
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2
h

Current Speed
Difference (1n/s)
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=3
=3
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T 0 T T
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il Mean current speed change: Existing vs. ‘with Project’ condition

T T
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Dengan Pembangunan: rorest city, Johor

== == Malaysia-Singapore Boundary
- Malaysia-Singapore Second Link Bridge

Current Speed
pitierence ) > Seagrass bed
Bl Avove 100
B oo- 100
B s0- w0
B - s
B 60- 70
5 5 5 = 50- 60
] B 2 40- 50
H E E L oo
= z z T 20- 30
__ - 20
_-lo- 10
T 20- -0
__ -30- 20
L A0- =30
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B 60- 50
B 0- 60
B s0- -0
Bl v0- 80
Bl 00- 90
0 T T T T 0 T T T T 0 . . . — I Below -100
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
. (ilometer) . (kilometery (kilometer)
Existing condition Phase 1 Island 1
Current Speed
Difference (%)
Wl Above 100
Bl 90- 100
B s0- %
B - s
- _ B8 oe0- 70
5 I 5 B s0- 60
B z z 00 40- 50
s = S ] 30- 40
E 2 =) [ 20- 30
= 1 10- 20
1 -10- 10
| 20- 10
O a0- 20
0 40- -30
B s0- a0
B 60- -50
B -0- 60
Bl s0- -0
Bl - %0
Bl -100- -9
P E— S S N R
0 5 10 15 20 25 30 3s 0 3 10 15 20 25 30 35 0 S 10 15 20 25 30 35
(kilometer) (kilometer) (kilometer) .
Islands 1 & 2 Islands 1,2 & 3 Full development & other committed development

il Mean current speed change (in percentage): Existing vs. ‘with Project’ condition



Dengan Pembangunan: rorest city, Johor

== == Malaysia-Singapore
Boundary

= Malaysia-Singapore
Second Link Bridge

0 Seagrass bed

(kilometer)
(kilometer)

Bathymeiry (m CD)

Bathymetry (m CD)

D Ab?;(_: g % Abo;'e g
] 5- 2 ] :5- 2
[ -10- 5 o0 s
-15--10 Bl -15--10
22;3 Hl 20--15
25 Bl 25-20
B Bclow 25 | Bl Below 25
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
(kilometer) (kilometer)
Extraction points for current speed at Extraction points for current speed near committed development areas
Environmentally Sensitive Areas (ESAs) Leqend
egend:
Legend: ) . MA  Johor-Singapore Causeway MN  PTP Phase 3B: East
SA Sungei Buloh Wetland ML Mangroves along Tanjung Kupang MB  R&F project site MO  PTP Phase 3B: Seaward
MB Aquaculture at Sungai Melayu MM Merambong Shoal MC Lido Waterfront: East MP  PTP Phase 3B: Berths
MC Mangroves at Sungai Melayu MN Tanjung Adang MD Lido Waterfront: West MQ PTP Phase 3A: Berths
MD Mangroves at Sungai Bahan MO Tanjung Adang Shoal ME  Sungai Skudai river mouth MR  Dyna Mac jetty
SE Mangroves at Pergam MP Sungai Pulai Ramsar site MF  Sungai Skudai MS  Lion Rig jetty
MF Mangroves at Sungai Kemudi MQ Tanjung Piai bird habitat MG Sungai Danga river mouth MT  ATB Oil Terminal
MG Aquaculture at Sungai Pendas MR Tanjung Piai Ramsar site MH CIQ Jetty MU  Tanjung Bin power plant outfall
MH Mangroves at _Sungal Pendas MS Aquaculture at Kukup _ MI  Residential South MV Spektrum Kukuh Petroleum Hub: East
SI Tuas Checkpoint MT Pulau Kukup Ramsar site MJ  Medini outfall MW  Spektrum Kukuh Petroleum Hub: Southeast
sJ Merawang Beacon MU Pulau Kukup mudflat MK  Sungai Pendas river mouth MX  Spektrum Kukuh Petroleum Hub: Southwest
MK Pulau Merambong ML Malaysia-Singapore Second Link Bridge SY  Tuas Expansion

MM  PTP Phase 3A: East
ail: Cas



Perbandi Ngan. Forest City, Johor

Mean & maximum current speed comparison at extraction points for Environmentally Sensitive Areas (ESAS)

Existin Full Development Committed Development
XISTI
9 Mean Maximum Mean Maximum

Point Location f

Mean Maximum . . .

Speed  Diff. . Speed  Diff. . Speed  Diff. . Speed  Diff. Diff.

Speed Speed Diff. (%) Diff. (%) Diff. (%)

el el i) (m) (mis)  (m) (mis)  (m) mis) (m) (%)
SA  Sungei Buloh Wetland 0.01 0.04 0.01 0.00 10 0.04 0.01 25 0.01  0.00 14 0.05 0.01 36
MB m‘l’:;:'ture RS 0.67 1.12 0.66  0.00 1 112 0.00 0 141 075 112 241 130 116
MC m:gg’"es at Sungai 1.36 141 136 000 0 141 0.00 0 141 005 4 241 1.00 71
MD 'g";:‘g;m’es giivd 0.32 0.86 031 -0.01 -3 0.84 -0.02 2 0.29 -0.03 -8 081 -0.06 -6
SE  Mangroves at Pergam 0.50 1.41 050 0.00 1 141 0.0 0 050 0.00 0 141 0.00 0
VI |- CITIEES G S 0.06 0.23 0.06 0.00 2 024 001 6 0.06  0.00 4 025 0.2 9

Kemudi
MG Qgﬁgg‘s’"”re CHEHEET 0.03 0.15 0.03  0.00 -2 0.16 0.01 8 0.03  0.00 1 0.16 001 6
MH 'g':r']‘g;‘;"es it S 0.03 0.08 0.03  0.00 1 007 -001  -10 0.03  0.00 1 0.08  0.00 -3
Sl Tuas Checkpoint 0.23 0.59 0.23  0.00 1 057 -0.02 -3 022 -0.01 -4 055 -0.04 5
SJ Merawang Beacon 0.16 1.41 017 001 6 141 0.00 0 017 001 4 141 0.00 0
MK  Pulau Merambong 0.12 0.34 014 001 12 039 0.05 13 013 001 9 0.37  0.03 7
Mangroves along

ML Taniung Kupang 0.42 1.41 042 0.0 1 141  0.00 0 0.42  0.00 1 141 0.00 0
MM Merambong Shoal 0.09 0.30 0.09 0.00 2 026 -0.04  -13 007 -002  -17 0.25 -0.05 -17
MN  Tanjung Adang 0.46 1.41 048 0.2 5 141 0.0 0 0.48 0.02 3 141 0.00 0
MO Tanjung Adang Shoal 0.09 141 0.09 0.00 3 141  0.00 0 0.08 -0.01 -9 141  0.00
MP  Sungai Pulai Ramsar site 1.38 141 1.38 0.00 0 141  0.00 0 1.38  0.00 0 141  0.00
MQ Tanjung Piai bird habitat 0.77 1.41 077  0.00 0 141  0.00 0 079 001 2 141 0.00
MR Tanjung Piai Ramsar site  0.15 0.45 015 0.00 0 0.43 -0.02 5 0.08 -007  -45 0.37 -0.08 -17 0.1 m/s = 0.36 km/hr
MS  Aquaculture at Kukup 0.07 0.30 0.07 0.00 0 030  0.00 0 0.07  0.00 0 0.30 0.0 0 0.5 m/s = 1.8 km/hr
MT Pulau Kukup Ramsar site 0.17 1.12 017 0.0 0 112 0.00 0 0.17 0.00 0 112 0.00 1' 0 m/e = 3' 6 km/h
MU  Pulau Kukup mudflat 0.06 0.18 0.06 0.00 0 0.18  0.00 0 0.06 0.00 0 0.18  0.00 -1 WMIS = 9.6 K

Note: Diff. denotes ‘difference’




Perbandi Ngan. Forest City, Johor

Maximum

Igh water level comparison at extraction points

for Environmentally Sensitive Areas (ESAS)

Maximum high water level comparison at extraction
points around committed development areas

Existing Full Development Committed Development
Point Location
Level (m) L(en‘:f' Diff. (m) Diff. (%) Level (m) Diff. (m) Diff. (%)
MA poloaiiaanele 2.23 223 000 000 223 0 0
Causeway . h . . -
MB R&F project site 2.23 2.23 0.00 0.00 2.23 0 0
MC Lido Waterfront: East 2.23 2.23 0.00 0.00 2.23 0 0
MD Lido Waterfront: West 2.23 2.23 0.00 -0.01 222 0 1
ME SUI0RESRE S e 223 222 000  -0.03 2.20 0 -1
mouth
MF Sungai Skudai 2.24 2.24 0.01 -0.01 2.23 0 0
MG VA 222 221 001  -003 2.19 0 -2
mouth
MH CIQ Jetty 2.08 2.10 0.02 0.00 2.09 1 0
MI Residential South 2.08 2.09 0.02 0.00 2.08 1 0
MJ Medini outfall 2.05 2.06 0.01 -0.01 2.05 0 0
Sungai Pendas river
MK s 2.05 2.05 0.01 -0.01 2.04 0 0
Malaysia-Singapore
ML Second Link Bridge 2,01 2,01 0.00 0.00 2,01 0 0
MM PTP Phase 3A: East 1.94 1.95 0.01 0.01 1.95 0 0
MN PTP Phase 3B: East 1.92 1.93 0.01 0.02 1.94 1 1
MO PTP Phase 3B: Seaward 1.92 1.93 0.01 0.00 1.92 0 0
MP PTP Phase 3B: Berths 1.92 1.93 0.01 0.00 1.92 0 0
MQ PTP Phase 3A: Berths 1.93 1.94 0.01 0.01 1.94 1 1
MR Dyna Mac jetty 211 212 0.01 0.05 2.16 0 2
MS Lion Rig jetty 2.11 212 0.01 0.04 2.16 0 2
MT ATB Oil Terminal 1.97 1.97 0.00 0.04 2,01 0 2
MU VAN (=0 e i 103 1.94 0.01 0.01 1.94 1 1
outfall
Spektrum Kukuh
MV T B e (e 1.91 1.91 0.00 0.00 1.91 0 0
Spektrum Kukuh
MW Petroleum Hub: 1.89 1.89 0.00 0.00 1.88 0 0
Southeast
MX Spektrum Kukuh 1.88 188 0.00 0.00 188 0 0

Petroleum Hub:

Existing Full D t Committed Development
Point Location Level Level Diff. Diff. Level Diff. Diff.
(m) (m) (m) (%) (m) (m) (%)
sa  [EnaaclEtll 224 225 001 0 222 -0.02 1
Wetland
Aquaculture at . _ . B
MB e M 188 186 -0.01 1 1.00 -0.88 47
mc | Mangroves at 040 042 001 4 1.00  0.60 147
Sungai Melayu
Mangroves at
MD b 208 210 002 1 208 0.00 0
s EERCE 201 203 001 1 201 0.00 0
Pergam
Mangroves at
MF e e 201 203 002 1 202 0.00 0
MG [l 204 204 0.0 0 204 0.00 0
Sungai Pendas
Mangroves at
MH e das 204 205 001 1 205  0.01 1
SI Tuas Checkpoint 2.02 2,01 0.00 0 2.01 -0.01 0
Merawang
S 198 197 0.0 0 197  0.00 0
Pulau
MK porambong 19 195 -0.01 0 195 -0.01 Al
Mangroves along
ML Kans, 1%6 197 001 0 1.97 0.1 1
Merambong
MM e 197 197 0.0 0 197  0.00 0
MN  Tanjung Adang 1.91 1.93 0.02 1 1.91 0.00 0
Tanjung Adang
MO Lo 195 19 0.01 1 1.95 0.01 1
VI S U] 059 060 0.01 2 063 0.04 7
Ramsar site
Tanjung Piai bird
Mg papin 165 165 0.00 0 1.65  0.00 0
MR raniung Piai 188 188  0.00 0 1.89 0.1 1
Ramsar site
Ms (e 188 188 0.00 0 1.88  0.00 0
Kukup
VIg L Ll 187 187 0.00 0 187 0.00 0
Ramsar site
my Pulau Kukup 187 187 0.00 0 187 0.00 0

mudflat




Dengan Pembangunan: rorest city, Johor

Existing [mis]) Existing [mis] ———
_ Full Development [mis] —— =z ?T,‘.L'ﬁf..‘:ﬂ?’ﬁ'{'f&‘ mml{nm;/:{
g Comnitted Development [ H o
i Profile 1 §" Profile 13
2 040
é 02— — 2
3 3 020 _g_______—-——-—__—-\_\—
% om0 2
Z 000 < 000
g 000, w0 1000 500 2000 2500 3000 3500 R 500 1000 1500 2000 2500 3000
= Distance (m) g Distance (m)
b 01/01/90 00:00:00:000 = OV019000:00:00:000
B E
H Profile 2 F Profile 14
> g
L] E odo
SR — S
Eomw g o0
—_ < 000 Z 000
o B 500 1000 1500 2000 2500 3000 350 B0 500 1000 1500 2000 2500 3000
% ki Distance (m) S Distance (m)
2 Z 010190 00:00:00:000 0101490 00:00:00:000
= £ file 3 £
i ) Profile 3 Profile 15
< H H
8 020 S 020
2 010 |
Bathymetry (m CD) & o E ole
Z 000 2 0.00
Above 0 B0 500 1000 1500 2000 2500 3000 w00 5 00 00 Tooo T500 2000 3500 3000
E Distance (m) £ Distance (m)
O] 2- 0 L 0101/9000:00:00.000 C  01/01/90 00:00:00:000
5- 2 2 Profile 4 3 Profile 13
— o = Bum :
= — = ¢ "~
| 1o | —
H
B 0-20 0 T om
Bl 00 g oo S0 1000 1500 2000 2 g 500 1000 1500 2000 2500 3000
-50 - - ki Distance (m) 5 Distance (m)
Bl Bclow -50 g  0/01/5000:00:00:000 S 01/01/90 00:00:00:000
£ E
0 10 20 30 5 Profile 5 ;,, Profile 14
. £ 10 e —— — ] =
(kilometer) g oe W & e
1 : 0.50
Transects for current speed profile comparison 300 I
B0 500 1000 1500 2000 Z 000
-} Distance (m) E 0 500 1000 1500 2000 2500 3000
!: 01/01/90 00:00:00:000 ] Distance (m)
g = 010190 00:00:00:000
E Profile 6 H
H I — by Profile 15
H — %
e mﬂ/\\/—\ £
] g s - ﬁ
< 000 2
B 500 1000 1500 2000 % 000
3 Distance (m) B0 500 1000 1500 2000 2500 3000
01/01/90 00:00:00:000 s Distance (m)

01/01/90 00:00:00:000

Current speed profile comparison
il




Dengan Pembangunan: rorest city, Johor

Location of profiles for tidal
prism assessment

Tidal Prism

(kilometer)

Bathymetry (m CD)

1
=3
=)

Bl -50--30
B Bclow -50

0 10 20 30
(kilometer)

14-day cumulative tidal exchange

Discharge Change Discharge Change Discharge Change Discharge Change (%)
(108 m3) (%) (108 m3) (%) (108 m3) (%) (108 m3) ge
Pre-reclamation 29,235 - 3,106 - 2,562 - 1,272 -
Full development 27,836 -5 3,033 -2 2,588 -1 1,201 -6
(ClbIel BeliiTE 28,096 4 2,979 6 1,186 .53 1,450 14

developments only

ik AL EE e &2 G 26,088 -8 2,913 = 1,338 -48 1,373 8
= committed developments



Permodelan Numerik:
Ombak




Keadaan Sedia Ada; str2, penang

(kilometer)

(kilometer)

1.0
105
10.0
95
9.0
85
8.0

7.5

70
6.5
6.0
55
50
45
40
35

36.0

370
(kilometer)

38.0

35.0

36.0

37.0
(kilometer)

38.0

39.0

40.0

330°N

(kilometer)

1.0

290°N

105

10.0

N

=
i\ N,
R\ Npash s

95

9.0
85

ae SN NN P
75 N NN
7.0
65
6.0
55
5.0
45
40
35
340 350 360 370 380 390 400
(kilometer)
°
1.0 O°N
105
10.0
95
9.0
85
8.0
g 7s
]
§ 70 g
= 1 meter
65 Hmo )
6.0 Il Avove 1.5
B 12-15
55 Bl 10-12
B 09-10
] 08-09
L B9 o7-08
Bl 06-07
45 El 05-06
El 04-05
4.0 Bl 03-04
Bl 02-03
35 Bl o01-02
I Below 0.1

34.0 35.0 36.0 37.0 38.0 39.0 40.0
(kilometer)

(kilometer)

1.0

36.0

Wave boundary conditions

300°N

Direction (°N)

HmO (m)

T (5)

280

14

5.1

290

19

5.4

300

11

4.9

330

0.6

2.9

0

0.6

2.5




Dengan Pembangunan: stpz, penang

(kilometer)

(kilometer)

10.0

2.0

@
o

-
o

5.0

40

340 350 360 370 380 390 400
(kilometer)

340 350 36.0 37.0 38.0 39.0 40.0
(kilometer)

Phase 2a

(kilometer)

(kilometer)

1.0

100 \
05 2 NIRRT .
X N N\ .

340 350 360 370 380 390 400
(Kilometer)

1.0

100

9.0

340 35.0 36.0 370 38.0 39.0 40.0
(kilometer)

Phases 2a & 2b

(kilometer)

(kilometer)

11.0
10.5
10.0
95
9.0
85
8.0
75
70
65
6.0
55
5.0
45
40
35

11.0

100

9.0

8.0

70

6.0

5.0

40

x N

RN N N RN

360 370 380 390 400
(kilometer)

)

340 350 360 370 380 390 400
(kilometer)

Full reclamation

Wave height

02-03

(][] |

]

$o
g_.
28

Wave height
difference

Wave Ht. Diff. [m]
B fbove 0.40

B 0.30- 040
0 0.20- 0.30
[ 010- 020
[ 005- 0.10
[ ]-005- 005
[ ]-010--0.05
[ -0.20--0.10
I -0.30--0.20
Bl -0.40--0.30
Il Below -0.40

290°N




Perbandingan: ste2,

Existing Phase 2a Full Reclamation
Dit;glf\:lt)ion Point Height Height Difference Height Difference
(m) (m) Value (m) % (m) Value (m) %
A 0.36 0.36 0.00 0 0.36 0.00 0
B 0.53 0.53 0.00 0 0.51 -0.02 -4
c 0.23 0.22 -0.01 -6 0.02 -0.21 -92
D 0.11 0.05 -0.06 51 0.02 -0.09 -81
3 20 E 0.10 0.03 -0.07 -67  0.03 -0.07 -68
$ F 0.07 0.05 -0.02 0 0.05 -0.02 0
G 0.03 0.03 0.00 X 0.03 0.00 0
;’m.,:.,(mo H 0.35 0.35 0.00 1 0.35 0.00 1
% *Zé A 0.41 0.41 0.00 0 0.41 0.00 0
| B 0.65 0.65 0.00 0 0.62 -0.03 -4
W .03 c 0.26 0.25 0.01 4 004 022 85
ometer
D 0.16 0.09 -0.07 44 0.04 -0.11 -72
Wave data extraction points 20 E 0.16 0.07 -0.09 55 007 -0.09 -57
F 0.10 0.09 -0.02 16 0.09 -0.02 -16
G 0.06 0.06 0.00 0 0.06 0.00 0
H 0.43 0.44 0.01 1 0.4 0.01 1




(kilometer)

(kilometer)

(kilometer)

30

30

Forest City, Johor

SINGAPORE » SINGAPORE

5 10 15 20 25 30 5 10 15 20 25 30
(kilometer) . . (kilometer)
a) Pre-development condition b) Existing condition

SINGAPORE

(kilometer)

10 15 20 25 30
meter)

kil
c) With Phas‘e”i reclamation

£
z
ll MALAYSIA
P -
5 10 15 20 25 30 5 10 15 20 25 30
(kilometer) . (kilometer)
d) With Island 1 e) Withlislands 1 & 2
SINGAPORE
Tmeter
g HmO [m]
£ Il Above 0.8
= Il 07-08
= Bl 06-07
B o0s-06
] o04-05
MALAYSIA 03-04
“ I o02-03
" YT Bl o1-02
-~ 3 Il Bclow 0.1
5 10 15 20 25 30 5 10 15 20 25 30
(kilometer) (kilometer)
g) With full development h)  With full development & other committed

development

10 15 20 25 30
(kilometer)

f)  Withislands 1,2 & 3

== == Malaysia-Singapore
Boundary

= Malaysia-Singapore
Second Link Bridge

O Seagrass bed

Wave simulations for offshore
H,=09m, T,=29s&0 =

180°N




. Forest City, Johor

SINGAPORE
g S )
5 10 15 20 25 30 3 10 15 20 23 30 5 10 15 20 25 30
(kilometer) (kilometer) (kilometer)
a) Current Progress b) Phase 1 c) Island 1
it
= = =
MALAYSIA
2 .
: s 10 15 20 25 30 5 10 15 20 25 30 3 10 15 20 25 30
(kilometer) (kilometer) (kilometer)
d) Island 2 e) lIsland 3 f)  Full Development
SINGAPORE
Wave Height
Difference (m)
Il Above 050 == == Malaysia-Singapore
Bl 0.40- 050 Boundary . .
0 B 020- 040 I Wave height differences for offshore
] < == Malaysia-Singapore
£ 0.10- 020 ; ;
E [ olo- 020 Second Link Bridge HS =0.9 m, Tm = 29 S & e - 1800N
= -0.05- 0.05
[ ]-0.10--0.05 D Seagrass bed
[ |-020--0010
I -030--0.20
B -040--030
Bl 050--040
Bl Bclow -0.50

5 10 15 20 25 30

II{ (kilometer)
Ceean g) Committed Development



Perbandingan: Forest City, Johor

Extracted wave heights near committed development sites

180° N
Wave Height (m) Wave Height Difference
point [N [P [N NN (SUNNS [PNN [N Existing Phase 1 Island 1 Islands 1 and 2 Islands1,2and3  Full Development  With Committed
1 2 3 4 5 6 7 8 Value Per Value Value Value Value Per Value Value Percentage
(m) (%) (m) (%) (m) (%) (m) (%) (m) (%) (m) (%) (m) (%)

MA 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
MB 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
MC 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
MD 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
ME 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 =
MF 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.03 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 -0.05 -65
MG 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.06 0.00 0 0.00 0 0.00 0 0.00 0 0.00 =il 0.00 -1 0.00 =il
MH 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.00 -1 0.00 =il 0.00 =il 0.00 -2 0.00 -2 0.00 -2 0.00 -2
MI 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.00 0 0.00 0 0.00 0 0.00 =il 0.00 =il 0.00 -1 0.00 =il
M 0.21 0.21 0.21 0.21 0.18 0.18 0.18 0.18 -0.01 -3 -0.01 - -0.01 -4 -0.04 -18 -0.04 -18 -0.04 -18 -0.04 -18
MK 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.00 -2 0.00 -2 0.00 =2 0.00 = 0.00 -5 0.00 -5 0.00 =5
ML 0.42 0.34 0.37 0.36 0.31 0.31 0.31 0.31 -0.07 -17 -0.05 -12 -0.05 -12 -0.11 -25 -0.11 -26 -0.11 -26 -0.11 -26
MM 0.61 0.61 0.61 0.61 0.48 0.48 0.50 0.04 0.00 0 0.00 0 0.00 0 -0.12 -20 -0.12 -20 -0.11 -18 -0.57 -93
MN 0.66 0.66 0.66 0.66 0.52 0.52 0.54 0.37 0.00 0 0.00 0 0.00 0 -0.14 -21 -0.14 -21 -0.12 -18 -0.29 =
MO 0.65 0.65 0.65 0.65 0.57 0.57 0.57 0.51 0.00 0 0.00 0 0.00 0 -0.08 -12 -0.08 -12 -0.08 -12 -0.13 -20
MP 0.63 0.63 0.63 0.63 0.57 0.57 0.57 0.47 0.00 0 0.00 0 0.00 0 -0.06 -10 -0.06 -10 -0.06 -10 -0.16 -26
MQ 0.56 0.56 0.56 0.56 0.50 0.50 0.50 0.39 0.00 0 0.00 0 0.00 0 -0.06 -11 -0.06 -11 -0.06 -11 -0.17 -31
MR 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 (0]
Ms 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
MT 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0 0.00 0 0.00 0 0.00 =il 0.00 =il 0.00 -1 0.00 =il
MU 0.28 0.28 0.28 0.28 0.24 0.24 0.24 0.23 0.00 0 0.00 0 0.00 0 -0.04 -14 -0.04 -14 -0.04 -14 -0.05 -18
MV 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.48 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 -0.18 -27
Mw 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.00 0 0.00 0 0.00 0 0.00 0 0.00 ) 0.00 0 0.00 0
MX 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
Sy 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.00 0 0.00 0 0.00 (] 0.00 0 0.00 0 0.00 0 0.00 0

;Zm(s Johor-Singapore Causeway MJ Medini outfall MS Lion Rig jetty Case 1 Pre-development

MB R&F project site MK Sungai Pendas river mouth MT ATB Oil Terminal Case 2 Existing

MC Lido Waterfront: East ML Malaysia-Singapore Second Link Bridge MU Tanjung Bin power plant outfall Case3  Phasel

MD Lido Waterfront: West MM PTP Phase 3A: East MV Spektrum Kukuh Petroleum Hub: East Case 4 Island 1

ME Sungai Skudai river mouth MN PTP Phase 3B: East MW Spektrum Kukuh Petroleum Hub: Southeast Case 5 Islands 1 and 2

MF Sungai Skudai MO PTP Phase 3B: Seaward MX Spektrum Kukuh Petroleum Hub: Southwest Case 6 Islands 1, 2 and 3

MG Sungai Danga river mouth MpP PTP Phase 3B: Berths SY Tuas Expansion Case 7 Full Development

MH CIQ Jetty MQ PTP Phase 3A: Berths Case 8 With Committed Development

MI Residential South MR Dyna Mac jetty




Perbandi Ngan. Forest City, Johor

Extracted wave heights around proposed development at Environmentally Sensitive Areas

Wave Height (m) Wave Height Difference
Point Existing Phase 1 Island 1 Islands 1 and 2 Islands 1, 2 and 3 Full [ w,i.th @il
Casel Case2 Case3 Case4 Case5 Case6 Case7 Case8 =
Value Percentage Value Percentage Value Percentage Value Percentage Value Percentage Value Percentage Value Percentage
(m) (%) (m) (%) (m) (%) (m) (%) (m) (%) (m) (%) (m) (%)

SA 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
MB 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.00 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 -0.08 -100
MC 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
MD 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.00 0 0.00 -1 0.00 -1 -1 -2 0.00 -2 0.00 -2 0.00 -2
SE 0.14 0.11 0.11 0.11 0.09 0.09 0.09 0.09 -0.04 -26 -0.04 -26 -0.04 -26 -26 -38 -0.05 -38 -0.05 -38 -0.05 -38
MF 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
MG 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
MH 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
SI 0.31 0.26 0.27 0.27 0.20 0.20 0.20 0.19 -0.04 -14 -0.03 -11 -0.04 -12 -12 -36 -0.11 -36 -0.11 -37 -0.11 -37
S) 0.45 0.45 0.44 0.44 0.37 0.37 0.37 0.37 0.00 0 0.00 -1 0.00 -1 -1 -16 -0.07 -16 -0.07 -16 -0.07 -16
MK 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
ML 0.36 0.15 0.28 0.27 0.15 0.12 0.05 0.04 -0.21 ) -0.08 -23 -0.09 -26 -26 -57 -0.24 -66 -0.31 -87 -0.32 -88
MM 0.62 0.62 0.62 0.62 0.35 0.20 0.20 0.20 0.00 0 0.00 0 0.00 0 0 -44 -0.43 -68 -0.43 -68 -0.43 -69
MN 0.49 0.49 0.49 0.44 0.36 0.36 0.40 0.11 0.00 0 0.00 0 -0.05 -10 -10 -26 -0.13 -26 -0.09 -18 -0.38 -78
MO 0.55 0.55 0.55 0.55 0.42 0.42 0.44 0.11 0.00 0 0.00 0 0.00 0 0 -24 -0.13 -24 -0.11 -20 -0.45 -81
MP 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
MQ 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.06 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 -0.20 -76
MR 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.04 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 -0.62 -94
MS 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
MT 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0
MU 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.00 0 0.00 0 0.00 0 0 0 0.00 0 0.00 0 0.00 0

Points: Scenarios:

SA Sungei Buloh Wetland MH Mangroves at Sungai Pendas MO Tanjung Adang Shoal Case 1 Pre-development

MB Aquaculture at Sungai Melayu SI Tuas Checkpoint MP Sungai Pulai Ramsar site Case 2 Existing

MC Mangroves at Sungai Melayu S) Merawang Beacon MQ Tanjung Piai bird habitat Case 3 Phase 1

MD Mangroves at Sungai Bahan MK Pulau Merambong MR Tanjung Piai Ramsar site Case 4 Island 1

SE Mangroves at Pergam ML Mangroves along Tanjung Kupang MS Aquaculture at Kukup Case 5 Islands 1 and 2

MF Mangroves at Sungai Kemudi MM Merambong Shoal MT Pulau Kukup Ramsar site Case 6 Islands 1, 2 and 3

MG Aquaculture at Sungai Pendas MN Tanjung Adang MU Pulau Kukup mudflat Case 7 Full Development

Case 8 With Committed Development




Permodelan Numerik:
Angkutan Enapan




Dengan Pembangunan: stez,

TSS Concentration (kg/m3) TSS Concentration (kg/m3)
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Bed level change (m)
Il Above 0.050
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I 0.030- 0.040
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[ 1-0.005- 0.005
[ ]-0.010--0.005
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Dengan Pembangunan: stp2, penang

10.0

(kilometer)

Phase 2a

2.0 4.0 6.0 8.0
(kilometer)
Full reclamation

20 40 6.0 8.0
(Kilometer)

2.0

Phases 2a & 2b

4.0 6.0

(kilometer)

Projected annual bed
level change:

Keadaan sedia ada lwn

keadaan ‘Dengan
Remhangunan’

(miyr)
[ |

]
.
L1
L]
L1
1
|
]
|

Above 0.5
04- 05
03- 04
02-03
0.1- 02

-0.1- 0.1
-0.2--01
-0.3--0.2
-0.4--0.3
-0.5--04
Below -0.5

Bed level change

(m/yr)

Below -0.5

(kilometer)

(kilometer)

Kadar purata endapan

Lokasi pencerapan

data enapan

Bathymetry (m

Point Location

Kadar Purata Endapan (m/year)

Phase 2a Phases 2a Full
& 2b Reclamation

A Eastern coastline of reclamation 0.1 0.3 0.3
B East/northeast of reclamation -0.2 -0.3 -0.3
C North to northwest of reclamation 0.1 0.3 0.2
D Fishermen jetty 0.0 0.0 0.0
E STP2 marina 0.1 0.2 0.3
F Flushing channel -0.4 -0.7 -0.6
G Southeast of reclamation -0.2 0.1 0.1




Angkutan Enapan: stpz, penang
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Angkutan Litoral: stp2, penang
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Dengan Pembangunan: rorest city, Johor

(kilometer)

== == Malaysia-Singapore
Boundary

Malaysia-Singapore
Second Link Bridge

20 ﬁ 24
O Seagrass bed -
Around Project Site

Bed thickness

change (m/yr)

Il Above 0.7
06- 0.7
05- 0.6
04- 05
03- 04
02- 03
0.1- 0.2 B
0.1- 0.1 8 0
-0.2--0.1
-0.3--0.2
-04--03
-05--04
-06--05
-0.7--0.6
o Below -0.7

T — T — T — — T

0 5 10 15 20 25 30 35 '
(kilometer) "
Island 1 Around Sungai Melayu to Causeway

ARERETCOSNNN

18 20 il
(kiometar)

Projected annual bed level change: Pre-reclamation condition vs. ‘with Project’ condition (Phase 1)




Dengan Pembangunan: rorest city, Johor

(hikometor)

== == Malaysia-Singapore
Boundary

Malaysia-Singapore
Second Link Bridge

O Seagrass bed o

Bed thickness
change (m/yr)
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0.1- 0.2 E’”
-0.1- 0.1 H
-0.2--0.1
-0.3--02
-04--03
-05--04
-06--05
-0.7--0.6
Below -0.7

24 28 28 » n

" 0 22
{lomater)

(kilometer)

Around Project Site

ARERECCOSNNN

0 +—————— —— —— —— — ——
0 5 10 15 20 25 30 35
(kilometer)

Islands 1 & 2 Around Sungai Melayu to Causeway

£

15 1" 18 12
fllcenater)

Projected annual bed level change: Pre-reclamation condition vs. ‘with Project’ condition (Islands 1 & 2)




Dengan Pembangunan: rorest city, Johor

thilomator)

== == Malaysia-Singapore
Boundary

Malaysia-Singapore
Second Link Bridge
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Bed thickness

change (m/yr)
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Islands 1,2 & 3 Around Sungai Melayu to Causeway

24 26 8 EY 2

18 1 20 2
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fialomatos)

Projected annual bed level change: Pre-reclamation condition vs. ‘with Project’ condition (Islands 1, 2 & 3)




Dengan Pembangunan: rorest city, Johor

3 2R

T S - I

(ktometer)

3

== == Malaysia-Singapore
Boundary

Malaysia-Singapore
Second Link Bridge

O Seagrass bed

» 0 0 v o o

(kilometer)

ARERECT TN NN

0
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20 2 2 2 2% % 2

Full Development Around Sungai Melayu to Causeway

Projected annual bed level change: Pre-reclamation condition vs. Full Development condition (pure tide condition)




Dengan Pembangunan: rorest city, Johor

== == Malaysia-Singapore
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Malaysia-Singapore
Second Link Bridge

O Seagrass bed
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Full Development Around Sungai Melayu to Causeway
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Projected annual bed level change: Pre-reclamation condition vs. Full Development condition




Dengan Pembangunan: rorest city, Johor
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== == Malaysia-Singapore
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15 20
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Around Sungai Melayu to Causeway

Projected annual bed level change: Pre-reclamation condition vs. Full Development condition (Southwest Monsoon condition)
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Dengan Pembangunan: rorest city, Johor

== == Malaysia-Singapore
Boundary

Malaysia-Singapore
Second Link Bridge

O Seagrass bed

Bed thickness
change (m/yr)
Il Above 0.7
06- 0.7
05- 0.6
04- 05
03- 04
02- 03
0.1- 0.2
-0.1- 0.1
-0.2--0.1
-0.3--02
-04--03
-05--04
-06--05
-0.7--0.6
Below -0.7

(kilometer)

ARERECCOSNNN

0 +—————— —— —— —— — ——
0 5 10 15 20 25 30 35
(kilometer)

Full development & other committed developments Around Sungai Melayu to Causeway

17 18 19 20 21 2
(lometer)

Projected annual bed level change: Pre-reclamation condition vs. Full Development & other committed developments




Perbandi Ngan. Forest City, Johor

Average sedimentation rates at committed development areas
Average sedimentation rate (m/yr)

Average sedimentation rates at Environmentally Sensitive Areas (ESA)

Point Exisgipg Phasel Island1 el B sl Fv‘;:ltl?g‘;:ﬁm:zt . B Full Development
Condition and 2 2and3  Development Development Point Existing oo 1 Islandi Islands1 Islands1, Full with Com nl:itt ed
Condition and 2 2and 3 Development Development
MA 0.4 0.0 0.05 0.5 0.7 0.7 -0.3
MB 00 00 0.0 0.05 0.05 0.05 0.3 SA 00 00 00 00 00 00 0.1
MC 005 00 0.0 -0.05 -0.05 -0.05 0.1 MB 00 0.0 0.0 00 00 0.0 0.1
MD 0.0 0.0 0.0 0.0 0.0 0.00 05 MC 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ME 0.0 0.0 0.0 0.0 0.0 0.0 0.05 MD 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MF 0.0 0.0 0.0 0.05 0.0 0.0 1.1 SE 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MG 0.0 0.0 0.0 0.0 0.0 0.0 0.1 MF 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MG 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MH 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 SI 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 S] 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ML 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MK 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MM 0.0 0.0 0.0 0.0 0.0 0.0 0.1 ML 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MM 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MO 0.0 0.0 0.0 0.0 0.0 0.0 0.7 MN 0.0 0.0 0.0 0.1 0.1 0.1 0.0
MP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MO 0.0 0.0 0.0 0.1 0.1 0.1 0.1
MQ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MP 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MQ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MR 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MS 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MT 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 MU 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MW 0.0 0.0 0.0 0.0 0.05 0.05 -0.1 Note: Negative values indicate erosion
MX 0.0 0.0 0.0 0.0 0.0 0.0 0.05
0.0 0.0 0.0 0.0 0.0 0.0 0.0

SY




Permodelan Numerik:
Serakan Pepejal Terampail




Jenis-jenis Dredger

7 4

Trailing suction hopper dredger (TSHD)




Operasi Dredger

allc

Dredging conducted by a Cutter Suction Dredger (CSD)

Dredger commences dredging from offshore towards land

Dredged material transferred to temporary offshore disposal area via pipeline
Dredging simulated for 12 hours operation (7.00 a.m. — 7.00 p.m.)

Description

Volume to be excavated (m?3) 250,000
Sediment density (kg/m3) 1,540
Percentage of fines (%) 60
Percentage of spill from drag head (%) 2
Percentage of spill during disposal (%) 20
Dredging production rate (m3/hour) 500
Disposal rate (m3/hour) 200

Daily spilled volume (tonnes) 444

Value Source

Contractor

Analysis of seabed samples
Analysis of seabed samples
DID guidelines (2001)

DID guidelines (2001)
Contractor

Contractor

Calculation




Serakan Pepejal Terampal: strz, penang

99°50'0'E 100°00'E 100*10'0"E 100°20'0°E

Disposal Site

NAVIGATION
= CHANNEL b,

" Locations of reclamation site, cha
disposal area

100°200°E

nnel &




Serakan Pepejal Terampal: strz, penang

i SSC Total (kg/m*3) : 5:‘:‘?:::;‘59 o : SSC Total (kg/m"3) B
40 B o | 40 = 40 — ot 407
b 1 o.02-0.09 B 70-80 T 0.08-0.09
b [ 0.07-0.08 T 60-70 1 0.07 - 0.08
4 [ ovo6-0.07 E L] 50-60 i 0.05-0.07
= | [ ] 005-008 | E ;g:ig — | ggi-ggg = J
£ 35- Honon | 35 R L 35- 003-005 £ 35
= g B 0.02-0.03 i A = Wgﬁg = i 0.02-0.03 £ 1 4
S ] v Ll vl 061 ] Boin s AV Below 0.01 S
= | d | =3 ] =
30 1 / \ 30 30 ‘ 30 Q
25“"“““"6‘ 25_\\|\\|\1\\\\‘?\\ 25“"\““\"@‘ 257““\“"\"@’—
25 30 . 35 40 25 30 35 40 25 30 35 40 25 30 35 40
(kilometer) (kilometer) (kilometer) (kilometer)
Mean excess concentration Percentage exceedance >10 mg/L Mean excess concentration Percentage exceedance >10 mg/L
40 40 40 407
i | o ] /g |
35 35- g 35 g %7
1 ‘ | " 2 = ] 2
i A g ke} b A ) i
i i = . < i
1 i R '
30 301 ‘ 30- 30
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25 30 35 40 25 30 35 40 25 30 35 40 25 30 _ 35 40
(kilometer) (kilometer) (kilometer) (kilometer)

Maximum excess concentration Percentage exceedance >50 mg/L

With silt curtain

Maximum excess concentration  Percentage exceedance >50 mg/L

Uncontained condition




Serakan Pepejal Terampal: rorest city, Johor

MATERIAL : B)SAND SOURCE:  HH 199 (D/S : 1/6/14)

Table 2 : Particle Size Distribution ( BS 812 : Part 103 : 1985

T WEIGHT pEEw—— : "
SIEVE SIZE RETAINED WEIGHT PASSING CUM. PASSING Spec. by Customer
mm (2) £) % %
50.000 0.0 1137.8 100 100 - 100
37.500 0.0 1137.8 100 80 - 100
28.000 0.0 1137.8 100 68 - 100
20.000 0.0 1137.8 100 60 - 100
10.000 43 1133.5 100 40 - 100
5.000 83.2 10503 92 30 - 98
2.000 76.8 973.5 86 20 - 97
1.000 129.8 843.7 74 16 - 80
0.600 374.2 469.5 41 12 60
—_ 0425 195.2 2743 24 0 - a2
b3 — Dredged Channel 0.300 132.9 1414 12 7 30
= 0.075 84.9 56.5 5 2 - 2
dé 0.063 52.3 4.2 0 0 5
PAN
S Bathymetry (m CD) T
= [ ] Above 0 e
T 2.0 -
5- -2 _w®
B -10- -5 =
z
B -15--10 g
a 50
Bl 20--15 g
B 2520 i
=
B Bclow -25 E
10
15 20 :
(kilometer) 0010 0100 1.000 10.000 100.000
SIEVE SIZE (mm)
Location of source points for reclamation (R) & Note: Opinions and interpretation expressed herem are outside the Scope of SAMM Accreditation

dredging (D) used in the sediment spill modelling

MOHD SULAIMAN BIN OMAR
GEOLAB (M) SDN BHD (210351-v)
Head of Section, Civil Lab

Particle size distribution (PSD) of fill material for proposed development

allc



Serakan Pepejal Terampal: rorest city, Johor
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milc Maximum excess suspended sediment concentration due to reclamation works for Island 1: Uncontained condition
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Serakan Pepejal Terampal: rorest city, Johor

== == Malaysia-Singapore
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Percentage of exceedance of suspended sediment concentration above 1 mg/L due to reclamation works for Island 1: Uncontained condition
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wilc Percentage of exceedance of suspended sediment concentration above 5 mg/L due to reclamation works for Island 1: Uncontained condition



Serakan Pepejal Terampal: rorest city, Johor
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Serakan Pepejal Terampal: rorest city, Johor

== == Malaysia-Singapore
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2 2 Exceedence of O Island 1
£ g
5 10 15 20 25 30 35 5 10 15 20 25 30 35
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Percentage of exceedance of suspended sediment concentration above 1 mg/L due to reclamation works for Island 1: With silt curtain
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Serakan Pepejal Terampal: rorest city, Johor
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Serakan Pepejal Terampal: rorest city, Johor
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Serakan Pepejal Terampal: rorest city, Johor
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Serakan Pepejal Terampal: rorest city, Johor
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Serakan Pepejal Terampal: rorest city, Johor

Mean excess suspended sediment concentrations at Environmentally Mean excess suspended sediment concentrations at Environmentally
Sensitive Areas (uncontained condition) Sensitive Areas (with sit curtain)
Excess Concentration (mg/L) Excess Concentration (mg/L)
Point Location Phase Island Island Island Full Point Location Phase Island Island Island Full
1 1 2 3 Development 1 1 2 3 Development
SA Sungei Buloh Wetland 0 0 0 0 0 SA Sungei Buloh Wetland 0 0 0 0 0
MB Aquaculture at Sungai Melayu 0 0 0 0 0 MB Aquaculture at Sungai Melayu 0 0 0 0 0
MC Mangroves at Sungai Melayu 0 0 0 0 0 MC Mangroves at Sungai Melayu 0 0 0 0 0
MD Mangroves at Sungai Bahan 0 0 0 0 0 MD Mangroves at Sungai Bahan 0 0 0 0 0
SE Mangroves at Pergam 0 0 0 0 0 SE Mangroves at Pergam 0 0 0 0 0
MF Mangroves at Sungai Kemudi 0 0 0 0 0 MF Mangroves at Sungai Kemudi 0 0 0 0 0
MG Aquaculture at Sungai Pendas 0 0 0 0 0 MG Aquaculture at Sungai Pendas 0 0 0 0 0
MH Mangroves at Sungai Pendas 0 0 0 0 0 MH Mangroves at Sungai Pendas 0 0 0 0 0
SI Tuas Checkpoint 0 0 0 0 0 SI Tuas Checkpoint 0 0 0 0 0
S] Merawang Beacon 0 0 0 0 0 S] Merawang Beacon 0 0 0 0 0
MK Pulau Merambong 0 0 0 0 0 MK Pulau Merambong 0 0 0 0 0
ML I\K/I:;;Jr:gves along Tanjung 0 0 0 0 0 ML ESSS;SVES along Tanjung 0 0 0 0 0
MM Merambong Shoal 0 0 0 0 0 MM Merambong Shoal 0 0 0 0 0
MN Tanjung Adang 0 0 0 0 0 MN Tanjung Adang 0 0 0 0 0
MO Tanjung Adang Shoal 0 0 0 0 0 MO Tanjung Adang Shoal 0 0 0 0 0
MP Sungai Pulai Ramsar site 0 0 0 0 0 MP Sungai Pulai Ramsar site 0 0 0 0 0
MQ Tanjung Piai bird habitat 0 0 0 0 0 MQ Tanjung Piai bird habitat 0 0 0 0 0
MR Tanjung Piai Ramsar site 0 0 0 0 0 MR Tanjung Piai Ramsar site 0 0 0 0 0
MS Aquaculture at Kukup 0 0 0 0 0 MS Aquaculture at Kukup 0 0 0 0 0
MT Pulau Kukup Ramsar site 0 0 0 0 0 MT Pulau Kukup Ramsar site 0 0 0 0 0
MU Pulau Kukup mudflat 0 0 0 0 0 MU Pulau Kukup mudflat 0 0 0 0 0




Serakan Pepejal Terampal: rorest city, Johor

Maximum excess suspended sediment concentrations at Environmentally
Sensitive Areas (uncontained condition)

Maximum excess suspended sediment concentrations at Environmentally
Sensitive Areas (with sit curtain)

Excess Concentration (mg/L) Excess Concentration (mg/L)

Point Location Phase Island Island Island Full Point Location Phase Island Island Island Full
1 1 2 3 Development 1 1 2 3 Development
SA Sungei Buloh Wetland 1 1 1 1 1 SA Sungei Buloh Wetland 1 1 1 1 1
MB Aquaculture at Sungai Melayu 1 1 1 1 1 MB Aquaculture at Sungai Melayu 1 1 1 1 1
MC Mangroves at Sungai Melayu 1 1 1 1 1 MC Mangroves at Sungai Melayu 1 1 1 1 1
MD Mangroves at Sungai Bahan 1 1 1 1 1 MD Mangroves at Sungai Bahan 1 1 1 1 1
SE Mangroves at Pergam 1 1 1 1 1 SE Mangroves at Pergam 1 1 1 1 1
MF Mangroves at Sungai Kemudi 1 1 1 1 1 MF Mangroves at Sungai Kemudi 1 1 1 1 1
MG Aquaculture at Sungai Pendas 1 1 1 1 1 MG Aquaculture at Sungai Pendas 1 1 1 1 1
MH Mangroves at Sungai Pendas 1 1 1 1 1 MH Mangroves at Sungai Pendas 1 1 1 1 1
SI Tuas Checkpoint 1 1 1 1 1 SI Tuas Checkpoint 1 1 1 1 1
S] Merawang Beacon 1 1 1 1 1 S] Merawang Beacon 1 1 1 1 1
MK Pulau Merambong 1 1 1 1 1 MK Pulau Merambong 1 1 1 1 1
ML I*K/I:Ir;gr:gves along Tanjung 1 1 1 1 1 ML I*Klllia;é;r:gves along Tanjung 1 1 1 1 1
MM Merambong Shoal 1 1 1 1 1 MM Merambong Shoal 1 1 1 1 1
MN Tanjung Adang 1 1 1 1 1 MN Tanjung Adang 1 1 1 1 1
MO Tanjung Adang Shoal 1 1 1 1 1 MO Tanjung Adang Shoal 1 1 1 1 1
MP Sungai Pulai Ramsar site 1 1 1 1 1 MP Sungai Pulai Ramsar site 1 1 1 1 1
MQ Tanjung Piai bird habitat 1 1 1 1 1 MQ Tanjung Piai bird habitat 1 1 1 1 1
MR Tanjung Piai Ramsar site 1 1 1 1 1 MR Tanjung Piai Ramsar site 1 1 1 1 1
MS Aquaculture at Kukup 1 1 1 1 1 MS Aquaculture at Kukup 1 1 1 1 1
MT Pulau Kukup Ramsar site 1 1 1 1 1 MT Pulau Kukup Ramsar site 1 1 1 1 1
MU Pulau Kukup mudflat 1 1 1 1 1 MU Pulau Kukup mudflat 1 1 1 1 1




Permodelan Numerik:
Flushing




Flushing (advection-dispersion): stpz, penang
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Flushing (advection-dispersion): rorest city, Johor
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Residual concentration proportional to initial
concentration at location Point 1
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Flushing (advection-dispersion): rorest city, Johor

Full tracer dispersal duration durini sirini & neai ieriods

Duration (hrs) Change (%) Duration (hrs) Crzzoa/;\)ge
Pre-reclamation 9 - 15 -
Existing 9 0 15 0
Phase 1 9 0 18 20
Island 1 12 33 24 60
Islands 1 & 2 15 67 24 60
Islands 1,2 & 3 18 100 30 100
Full development 18 100 30 100
Full development & other 21 133 39 160

committed developments

1. The residual tracer concentration reduces to 50% within 6 hrs
2. The percentage change is calculated with respect to the pre-reclamation condition
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Langkah Mitigasi

Tirai kelodak: Menghalang/melencongkan serakan pepejal
terampai

Jenis dredger: Jumlah bahan vyang hilang/terampai boleh
dikurangkan dengan melakukan pengendalian & penyelengaraan
peralatan yang cermat

Pengendalian/operasi terkawal: Kerja diberhentikan semasa
tempoh arus berkelajuan tinggi

Flushing: Mengurangkan pelepasan enap cemar ke dalam
perairan terbuka

Hakisan: Struktur kawalan yang direkabentuk dengan baik
dipasang di kawasan terhakis; pemantauan disyorkan bag
memastikan kerja-kerja tebatan dilakukan dengan cepat




Langkah Mitigasi

Pemendapan: Pantai rekreasi boleh dibentuk di kawasan yang
berpotensi mengalami pemendapan. Kajian & rekabentuk yang wajar
perlu dilakukan terdahulu; pengerukan berkala perlu dilaksanakan di
kawasan perairan seperti pelabuhan & marina

Longkang/saluran: Pengawalan pelepasan enap cemar, sedimen &
larian banjir di hulu kawasan tadahan bagi memastikan sistem saliran
berfungsi menyalurkan discas rekabentuk banjir & meningkatkan mutu
air

Pemantauan: Kerja ukur berkala bagi meaksir perubahan aras pantai &
dasar laut semasa & selepas pembangunan; kerja ukur dilakukan
dengan julat 100 m mengunjur 1 km be kiri & kanan tapak
pembangunan serta 1 km ke arah laut & 50 m ke arah darat




4 Port of Tanjung
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Langkah Mitigasi: Kerja ukur pemantauan
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