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6.3 Coastal Morphology 

This section aims to establish both the long term effects of the Project on the coastal 

morphology namely seabed and shoreline changes as well as short-term sedimentation 

impacts from the siltation of sediment plumes generated by the dredging and reclamation 

works.  

Although the scale of morphological change in the long term is highly dependent on the 

seabed and suspended sediment characteristics, the driving mechanism for potential 

changes in morphology is the changes in current and wave energy as described above.  

Sediment transport modelling has been carried out to predict areas where sediment 

transport is anticipated to increase or, conversely, decrease, in turn identifying areas at risk 

of erosion or deposition respectively.  

The assessment of the short-term sedimentation impacts from the siltation of sediment 

plumes during the construction phase is not a long term impact on coastal dynamics but still 

affects the bed features over the shorter duration.  

6.3.1 Evaluation Framework  

Morphological processes along the coast of Tg. Piai have been modelled using a fine/mud 

sediment model which simulated the sediment supply from river runoff and local generation 

of the sediments from the erosion of the fine material within the Project area. Impacts have 

been quantified by running pre and post-development simulations (i.e. without project and 

with project) and assessing the differences in the simulation results.  For this assessment 

only the full project (Phase 3) has been included. 

6.3.1.1 Impact Indicators 
In terms of the present impact assessment, the following parameters are assessed to 

determine the level of change to coastal and seabed morphology as a result of the proposed 

Project: 

 Change in sedimentation deposition patterns 

 Change in erosion patterns and the loss of sediment 

Sedimentation  
Alteration in currents due to project development can affect the seabed equilibrium and 

sediment transport processes. This can lead to increased sedimentation/accretion, when 

current speeds or wave energy falls sufficiently to allow sediments to drop out of suspension.  

Based on literature searches, Table 6.8 to Table 6.9 below provides an indication of the 

sedimentation tolerances for various sensitive receptors /1, 2, 3, 4/.  The thresholds for coral 

impacts have been used to present the predicted sedimentation due to dredging and 

reclamation in this section. It is noted however that impacts of sedimentation to the sensitive 

marine habitats and communities are discussed separately in Sections 6.11 (macrobenthos), 

6.9 (mangrove), 6.15 (seagrass) and 6.16 (coral).  

Table 6.8 Impact severity matrix for sedimentation impacts on coral. 

Severity Definition 

No impact   Sedimentation <1.7 mm/14 days (<0.05 kg/m2/day) 

Slight impact  Sedimentation <3.5 mm/14 days (<0.1 kg/m2/day) 

Minor impact  Sedimentation <7.0 mm/14 days (<0.2 kg/m2/day) 
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Severity Definition 

Moderate impact  Sedimentation <17.5 mm/14 days (<0.5 kg/m2/day) 

Major impact  Sedimentation >17.5 mm/14 days (>0.5 kg/m2/day) 

 

Table 6.9 Impact severity matrix for sedimentation impact on seagrass. 

Severity Definitions 

No Impact Sedimentation < 0.1 kg/m2/day (< 0.25 mm/day) 

Slight Impact Sedimentation < 0.2 5kg/m2/day (< 0.63 mm/day) 

Minor Impact Sedimentation < 0.5 kg/m2/day (< 1.25 mm/day) 

Moderate Impact Sedimentation < 1.0 kg/m2/day (< 2.5 mm/day) 

Major Impact Sedimentation > 1.0 kg/m2/day (> 2.5 mm/day) 

 

Table 6.10 Observed /estimated tolerances for sedimentation based on literature review for the 
dominant mangrove species observed around the Project site. 

Species/location Sedimentation Tolerance 

Rhizophora apiculata Burial of >8 cm increased mortality of seedlings at a rate of 3% per cm 
of sediment deposited.   

Seedlings cannot tolerate sudden events of high (>4 cm) sediment 
accretion 

Rhizophora mucronata Though survival was not consistently affected by sediment burial 
seedlings receiving 32 cm of sediment had the highest mortality 70% 

 

Erosion 
Alteration in currents and waves can also lead to increased erosion of the seabed in areas 

where the current speeds or wave energy increases sufficiently to allow additional sediments 

to mobilise into suspension. After the completion of construction activities, short-term erosion 

will likely be mostly associated with the new reclamation footprint and berth pocket. 

Eventually, the seabed will come to a dynamic equilibrium, leading to reduction in erosion 

activities, if any, in these areas.  

6.3.1.2 Numerical Modelling Methodology  
The fine/mud sediment model has been carried out using MIKE21 Mud Transport (MT). The 

MT model is a combined multi-fraction and multi-layer model that describes erosion, 

transport and deposition of mud or sand/mud mixtures under the action of currents and 

waves. The model is driven by hydrodynamic model with nested bathymetry of 675 m, 225 m 

and 75 m as input. The suspended sediment rate in water column is formulated as a function 

of settling velocity, near-bed concentration and actual critical shear stress for deposition. The 

settling velocities of the fine material being released and re-suspended vary according to 

salinity and concentration taking into account flocculation in the water column. Detail 

description of the MT model setup is available in Appendix E. 
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6.3.1.3 Scope 
The scope for the morphological impact evaluation is to consider impacts from the full 

Project development (Phase 3). Also considered here is sedimentation during the 

construction phase, resulting from the sediments generated during dredging and 

reclamation.   

6.3.2 Sensitive Receptors 

Features around the Project site sensitive to potential sedimentation or erosion include: 

 The navigation channel to PTP 

 Intertidal mudflats and mangrove system at Tg Piai shoreline 

 Seagrass around Pulau Merambong and Merambong shoals, south of Tg. Adang and 

the banks of Sg. Pulai 

 Corals in Pulau Merambong 

6.3.3 Construction 

6.3.3.1 Potential Impacts 
Predicted impacts on morphology due to dredging and reclamation works are related to 

deposition of fines in the sea bed. Re-suspended sediment from the construction works will 

tend to be suspended in the water column and settle down in area where the current speed 

has been reduced. It should be noted that some siltation will occur in the dredging/ 

reclamation area and also in the navigation channel (during construction of phase 2). The 

predicted monthly siltation rates for the different project phase are shown in Figure 6.31 to 

Figure 6.39 below. 
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Figure 6.31 Phase 1 (reclamation): Bed level change over 28 day simulation period during NE-
monsoon. 
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Figure 6.32 Phase 1 (reclamation): Bed level change over 28 day simulation period during SW-
monsoon. 
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Figure 6.33 Phase 1 (reclamation): Bed level change over 28 day simulation period during inter-
monsoon. 
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Figure 6.34 Phase 2 (dredging and reclamation): Bed level change over 28 day simulation period for 
NE-monsoon. 
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Figure 6.35 Phase 2 (dredging and reclamation): Bed level change over 28 day simulation period for 
SW-monsoon. 
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Figure 6.36 Phase 2 (dredging and reclamation): Bed level change over 28 day simulation period for 
inter-monsoon. 
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Figure 6.37 Phase 3 (reclamation): Bed level change over 28 day simulation period for NE-monsoon. 
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Figure 6.38 Phase 3 (reclamation): Bed level change over 28 day simulation period for SW-
monsoon. 
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Figure 6.39 Phase 3 (reclamation): Bed level change over 28 day simulation period for inter-
monsoon. 
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Impact Evaluation 

Based on the RIAM, the impact has been categorised as Slight Negative. 

Criteria Score Description 

Importance 1 Important only to the local condition 

Magnitude -1 Negative change to status quo 

Permanence 2 Temporary  

Reversibility 2 Reversible  

Cumulativity 2 Non-Cumulative/Single 

Environmental Score -6  

Description -A Slight negative impact 

6.3.3.2 Mitigation Measures 
The siltation of sediments released during dredging and reclamation is mitigated by 

controlling the release and dispersion of the sediments suspended in the water column and 

are described in Section 6.4.3.2. 

6.3.3.3 Residual Impacts 
The mitigation measures to control the sediment spill and dispersion during dredging and 

reclamation will also serve to mitigate sedimentation impacts during this phase. However, no 

changes to impact significance is made as it is already a Slight Negative impact.  

6.3.4 Operation  

6.3.4.1 Potential Impacts 

Coastline East of Tg Piai National Park (North of Tg Piai Monument) 
The reclamation and the berthing structures are seen to provide protection from the incoming 

wave energy (which is considered one of the main cause of mangrove erosion in the area). It 

is expected that the coastline will stabilize and a small seaward migration of mangrove fringe 

will take place after the reclamation is in place.  

A natural regeneration of mangroves is also expected, particularly in front of the existing 

rubble mound seawalls (north of the Tg Piai National Park). Today, these structures induce 

significant wave reflections, which create a sea of standing waves with wave heights that are 

1.5-2.0 times that of the incoming waves. It is considered that the structure-induced 

reflections have contributed to the pressure imposed on the natural mangroves, and the 

disappearance of the mangroves in front of the seawalls. In areas where the development 

reduces the waves sufficiently, it should be expected that mangroves will reappear. 

In addition to the complete sheltering of the coastline behind the reclamation, the berthing 

structures are seen to provide some (partial) degree of wave sheltering as well. During the 

SW monsoon, the large F-shaped berths located on the southern side of the reclamation are 

seen to shelter the tip of Tg. Piai. This will promote deposition and thus have a stabilizing 

effect on the coastline. The partial sheltering offered by the berths is not anticipated to 

completely arrest the severe wave-induced erosion presently observed at the tip of Tg. Piai, 
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but rather to decrease its rate. It is considered that this approach will allow the improvement 

of the existing mangroves. 

 

Figure 6.40 Overview of the Tg. Piai coastline. 
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Impact Evaluation 

Based on the RIAM, the impact has been categorised as Moderate Positive. 

Criteria Score Description 

Importance 1 Important only to the local condition 

Magnitude 3 Major benefit or change 

Permanence 3 Permanent 

Reversibility 3 Irreversible  

Cumulativity 2 Non-cumulative  

Environmental Score 24  

Description C Moderate positive impact 

 

Coastline West of Tg. Piai 
No predicted impacts as there are no changes to current and wave conditions, and therefore 

no significant changes to the morphology. 

Impact Evaluation 

Based on the RIAM, the impact has been categorised as No Change.  

Criteria Score Description 

Importance 1 Important only to the local condition 

Magnitude 0 No change 

Permanence 3 Permanent 

Reversibility 3 Irreversible  

Cumulativity 2 Non-cumulative  

Environmental Score 0  

Description N No change 

 

Navigation Channel 
Small to insignificant changes (mainly decrease) in the backfilling rates are predicted along 

the existing navigation channel to PTP due to a slight increase in currents along the 

navigation channel. Predicted changes in currents and waves conditions in this area are 

minor and therefore will lead to insignificant changes in the siltation/erosion process. 
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Impact Evaluation 

Based on the RIAM, the impact has been categorised as Slight Positive. 

Criteria Score Description 

Importance 1 Important only to the local condition 

Magnitude 1 Improvement in status quo 

Permanence 3 Permanent 

Reversibility 3 Irreversible 

Cumulativity 2 Cumulative  

Environmental Score 8  

Description A Slight positive impact 

6.3.4.2 Mitigation Measures 

Coastline East of Tg Piai National Park (North of Tg Piai Monument) 
Beneficial impact, no mitigation measures required.  

Coastline West of Tg Piai 
No impacts predicted; no mitigation required.  

Navigation Channel 
Beneficial impact, no mitigation measures required. 

6.3.4.3 Residual Impacts 

Coastline East of Tg Piai National Park  
No change in impacts.  

Coastline West of Tg Piai 
No change in impacts  

Navigation Channel 
No change in impacts 

6.4 Water Quality 

The project entails reclaiming a large area of coastal land and extensive dredging, which will 

change the existing condition of the area either permanently or temporarily. These changes 

are expected to affect the existing water quality in the area, for example through reduced 

flushing with consequent changes in salinity, background suspended sediments and others.  

The changes in hydraulic regime may also affect the existing cooling water intake and the 

Tg. Bin Power Station to modifications to the thermal plume dispersion from the outfall. 

These and other permanent project related impacts are addressed in this section.   

A significant source of water pollution during the construction phase is suspended sediments 

from dredging and reclamation works. High suspended sediment concentrations can have 
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detrimental effect on a broad spectrum of aquatic ecosystem; from fish eggs to aquatic 

plants to benthic communities. The impact of suspended sediments during each phase of the 

construction period is evaluated in this section. 

6.4.1 Evaluation Framework and Methodology 

The impact of the project to the surrounding water quality has been investigated using 

various numerical models. The model applied in the study of each individual impact indicator 

and/or pollution source is shown in the following Table 6.11. Further details on the modelling 

are provided in Appendix E. 

Table 6.11 Impact assessment framework 

Phase Impact Indicator Simulation Software Description  

Construction Suspended 
sediment 

Mike 21 MT (Mud 
Transport) 

Simulation of the transport of spill 
during each transitional phase of the 
dredging and reclamation works.  

The data used in the model in given in 
Table 6.13 and Table 6.14. 

Operation Flushing MIKE 21 AD 
(Advection-Diffusion) 

Simulation of dissolved substance (i.e. 
salt and heat) in an aquatic 
environment under the influence of the 
fluid transport and associated natural 
dispersion process.  

Operation Salinity MIKE 21 AD 
(Advection-Diffusion) 

As above. 

Operation Background TSS Mike 21 MT (Mud 
Transport) 

Simulation of pre- and post- 
development cases to predict 
background suspended sediment 
concentrations. 

Operation Thermal plume MIKE 3 3D model Simulation of the spreading of thermal 
discharge in the coast system in three 
dimensions flow. 

Operation Oil spill MIKE 21 PA and SA Simulation 

Operation Ship ballast water - Existing information was used to 
assess the predicted impact.  

Operation Storm water - As above. 

Operation 
and 
Construction 

Wastewater - Assessment was made based on 
predicted daily discharge volume, 
calculated using Malaysian Standards 
1228. 

6.4.1.1 Impact Indicators 
Relevant guidelines and tolerance limits have been compiled to be used as references or 

thresholds for the impact assessment of most water quality parameters. For other 

parameters that have neither specific national nor regional guidelines to be compared to (i.e. 

oil spill and salinity), water quality assessment was carried out based on the impact extent 

that these components might impose on the identified sensitive receptors. 
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Suspended Sediments 
A list of the thresholds for the suspended sediments are provided in the following Table 6.12 

based on Malaysian water quality guidelines and published literature. It is noted that the 

criteria for visual impacts is also used for cross-border impacts.  

Table 6.12 Threshold concentrations of suspended sediment 

Plot 
Threshold 

Assessment Purpose Description 

Maximum 
concentrations 

Worst case sediment 
plume  

The maximum plume concentration and extent over 
the 14-day simulation period.  

Exceed 5 mg/l 
for less than 
10% of the 
time 

Slight Impact threshold to 
corals1 

Visual impacts1 

Malaysia-Singapore cross 
border impacts 

Impacts on sensitive receptors are assessed by 
setting threshold criteria for both the concentration 
and duration of exposure.  

Based on combined seasonal results the threshold 
values are plotted against the percentage time in 
exceedance of this threshold value. 

Exceed 10 mg/l 
for less than 
20% of the 
time 

Moderate impacts to 
corals1   

Exceed 25 mg/l Class I MMWQCS for very 
sensitive aquatic species2 

Exceed 50 mg/l Class IIA MMWQCS for 
sensitive aquatic species2 

1 PIANC Report No. 108 (2010) 
2 Malaysia Marine Water Quality Criteria and Standard (MMWQS) 

 

It should be noted that the standard listed in the table above is an absolute value while the 

modelling results presented in the figures in the following sub-chapter are excess 

concentrations above background (natural) levels. 

Thermal Plume 
The background water temperature is 31 °C based on field measurements. MMWQS has set 

the limit of less than 2 °C increase over maximum ambient temperature.   

6.4.1.2 Methodology 
The proposed project is to be carried out in three (3) phases. During the course of the project 

implementation, impacts including the hydraulic response and spill excursions can vary. 

Impact assessment was therefore carried out for each transitional construction stage, up 

until its completion and operation. The key activity for each project stage is summarised 

below: 

Construction Phase 

Reclamation and Dredging  

 An area of 1,411 ha (3,487 ac) is to be reclaimed to the desired level of +5 mCD; an 

estimated of 97.0 million m3 of sand from an approved sand source area offshore Muar 

is required.  
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 A berthing basin to allow the handling of 50,000 DWT oil tankers along the eastern 

boundary of Phase 2 reclamation platform is be dredged to -14 mCD, generating an 

estimated 10.8 million m3 dredged spoil.  

 Modelling assumptions for reclamation and dredging are given in Table 6.13 and Table 

6.14 respectively. 

 Reclamation and dredging will be carried out in three (3) stages (Figure 6.1 and Figure 

6.2): 

 Phase 1 entails the reclamation and the construction of Phase 1 berthing jetties; no 

dredging works are carried out during Phase 1. 

 Phase 2 includes the reclamation of the area east of Phase 1 reclamation, the 

construction of Phase 2 jetties and the dredging of a berthing basin at the south-eastern 

end of the reclamation. 

 Phase 3 involves the reclamation expansion. No dredging and construction of jetties will 

be carried out during this phase. 

Table 6.13 Summary of spill estimations for reclamation works 

Parameter Detail 

Dredger type Trailer Suction Hopper Dredger (TSHD) 

Dredger capacity 15,000 m3 

Number of dredger 3 

Total daily reclamation volume 45,000 m3 

Reclamation time 3 hours 

Number of trip per dredger per day 1 

Reclamation rate per dredger 5,000 m3/hour 

Sediment density 2,000 kg/m3 

Percentage of fines 25 % 

Percentage of spill 25 % 

Estimated spill rate 174 kg/s 

Total daily spill rate 5,625 tonnes 

 

Table 6.14 Summary of capital dredging parameters.  

Parameter Detail 

Dredger type Cutter Suction Dredger (CSD) 

Number of dredgers 1 

Number of barges 4 

Barge capacity 6,000 m3 

Pumping rate into barge (mixture of water and sediment) 8,000 m3/hour 

Dredging rate (sediment only) 1,600 m3/hour 

Assumed % sediment/load in barge 60 % 
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Parameter Detail 

One dredging cycle time (Dredging + Change of barge) 4 hour 

Number of trips per day 6 trip 

Percentage of fines 88 % 

Estimated percentage spill (draghead and overflow) 25 % (3% and 22% respectively) 

Total daily spill rate 11,909 tonnes 

Total daily dredging volume 36,139 m3 

Total dredging period 11 months 

 

Construction of Marine and Onshore Facilities 

 Piling for the jetty approach trestle and berth platforms at marine area 

 Construction of jetty deck structure 

 Construction of onshore buildings, tanks, pipelines, and other infrastructures 

Operation Phase 
 Operation of Marine Facilities 

 Unloading of product from vessels to the terminal via marine loading arms 

 Operation of Terminal Facilities 

 Storage facilities serving dirty petroleum products and clean petroleum products 

6.4.2 Sensitive Receptors  

Among the sensitive receptors identified to be affected by water quality deterioration due to 

the proposed project activities are: 

 Seagrass along Sg. Pulai and near Tg. Adang; 

 Corals at Pulau Merambong; 

 Three (3) Ramsar sites, namely Tg. Piai, Pulau Kukup and Sg. Pulai; 

 International boundaries, namely Malaysia-Singapore and Malaysia-Indonesia 

boundaries; 

 Tg. Bin cooling water intake /outfall.   

Figure 6.41 shows the locations of the identified sensitive receptors in the vicinity of the 

proposed project area.   
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Figure 6.41 Sensitive receptors for water quality assessment and the existing water quality status 

Thermal plume released from the Coal-Fired Power Plant at Tg. Bin, which is located 2 km 

away from the proposed project area, has been taken into account during the impact 

assessment. The power plant employs seawater as its cooling medium and the outfall 

contributes to an increase in seawater temperature. 

6.4.3 Construction  

6.4.3.1 Potential Impacts  

Phase 1 – Reclamation 
The excursion of spilled sediments during Phase 1 is relatively small, as the total spill is from 

the reclamation works only. It is predicted that the spilled sediment will not reach the 

sensitive coral habitat at Pulau Merambong and seagrass area at Sg. Pulai river mouth or 

Tg. Adang areas. The mangrove stretch along the east coast of Tg. Piai which is gazetted as 

Ramsar site is expected to be exposed to TSS concentrations of more than 25 mg/l for less 

than 5% of time. No cross-boundary impacts are predicted.  
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Maximum Concentration  

The maximum excess concentration for reclamation works for Phase 1 is depicted in Figure 

6.42 and represents the worst case scenario for Phase 1 works during all climatic conditions. 

Although the suspended sediment plume extends almost to Pulau Kukup on the western 

coast of Tg. Piai, for the most part, the suspended sediment concentration is expected to be 

between 5 mg/l and 10 mg/l only.  

Concentration between 25 mg/l and 50 mg/l disperses 5 km at the most from Phase 1 

boundary. Higher suspended sediment concentration is expected to be confined near the 

perimeter of Phase 1 boundary only.  

Sediment plume with an excess concentration of between 5 mg/l and 25 mg/l is expected to 

fill the drainage channel, affecting the gazetted RAMSAR site at the east coast of Tg. Piai. It 

should be noted that the maximum excess concentration shows the maximum extent of 

excess sediment plume dispersion in the modelling. 

 

Figure 6.42 Phase 1 maximum suspended sediment concentration 

Exceedance of 5 mg/l Threshold 

The averaged percentage exceedance of 5 mg/l for Phase 1 works is shown in Figure 6.43. 

The results show that suspended sediment of more than 5 mg/l which stays in the water 

between 5% and 25% of the time is expected to be experienced up until 10 km away from 

the Phase 1 boundary, on the western side of Tg. Piai.   
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Figure 6.43 Phase 1 seasonally averaged percentage exceedance of 5 mg/l 

Exceedance of 10 mg/l Threshold 

Increased suspended sediment concentration of over 10 mg/l is expected to occur within 

less than 800 m from Phase 1 work area, for between 5% and 25% of the time (Figure 6.44).  
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Figure 6.44 Phase 1 seasonally averaged percentage exceedance of 10 mg/l 

Exceedance of 25 mg/l Threshold 

Based on the modelling result shown in Figure 6.45, exceedance of 25 mg/l is expected to 

be confined within Phase 1 working area only. 
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Figure 6.45 Phase 1 seasonally averaged percentage exceedance of 25 mg/l 

Exceedance of 50 mg/l Threshold 

Similar to the previous modelling result, exceedance of 50 mg/l is also expected to be 

confined within Phase 1 working area, as shown in Figure 6.46. 
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Figure 6.46 Phase 1 seasonally averaged percentage exceedance of 50 mg/l 

Impact Evaluation – Phase 1 Reclamation 

Based on the RIAM analysis, the impact is categorised as Minor Negative. 

Criteria Score Description 

Importance 2 South Western Johor 

Magnitude -1 Negative change to status quo 

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 3 Cumulative/Synergistic 

Environmental Score -14  

Description -B Minor negative impact 
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Phase 2 – Reclamation and Capital Dredging 
During Phase 2, the sediment spill takes place from both reclamation and dredging works, 

with the main contributor to the total spill being from the dredging works. The currents and 

the large amount of spill during this phase entail sediment plumes which, compared to that of 

Phase 1 and 3, are more extensive. 

Excess suspended sediment of 5 mg/l is expected to cross the Indonesia and Singapore 

international boundaries for 5% to 25% of time. Impacts on Pulau Pisang group of islands 

and RAMSAR sites (Pulau Kukup and Tg. Piai) are anticipated from exposure to 5 mg/l – 10 

mg/l of excess suspended sediment concentrations. The sediment plume is expected not to 

reach the seagrass and coral habitat. 

Maximum Concentration  

The predicted maximum excess suspended sediment concentrations during Phase 2 works, 

which include reclamation and dredging for turning basin, is shown in Figure 6.47. The 

excess sediment plume, mostly between 5 mg/l and 25 mg/l, is expected to extend 

approximately 50 km into the Malacca Strait, dispersing further north of Pulau Pisang group 

of islands. 

The resulting excess sediment plume due to the project activities is expected to cross the 

Malaysia-Indonesia boundary with a concentration of between 5 mg/l and 10 mg/l; whereas 

the Malaysia-Singapore boundary, south-eastern of the proposed project area, is expected 

to be affected by 10 mg/l to 25 mg/l suspended sediment concentration.  

Excess suspended sediment of between 5 mg/l to 50 mg/l is expected to flow into the 

drainage channel, resulting in exposure to the RAMSAR site at the east coast of Tg. Piai. 

Seagrass habitat near PTP and at Sg. Pulai rivermouth is predicted to experience excess 

suspended sediment concentration of between 5 mg/l and 10 mg/l. It should be highlighted 

that the maximum excess concentration scenario represents the maximum case scenario, 

without indicating the duration of which the plume stays in the water.   
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Figure 6.47 Phase 2 maximum suspended sediment concentration 

Exceedance of 5 mg/l Threshold 

As shown in Figure 6.48, excess concentration of 5 mg/l is predicted to affect approximately 

66 km stretch of water. The visible sediment plume is expected to cross the Malaysia-

Indonesia and Malaysia-Singapore international boundary at 10% to 25% of the time.  

Mangrove in Pulau Kukup and on the east coast of Tg. Piai, which are protected as 

RAMSAR sites, are expected to be exposed to 5 mg/l of plume between 5% and 25% of the 

time. Seagrass habitat near the Sg. Pulai rivermouth is not affected by the excess sediment 

plume.  
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Figure 6.48 Phase 2 seasonally averaged percentage exceedance of 5 mg/l 

Exceedance of 10 mg/l Threshold 

An excess suspended sediment concentration of 10 mg/l is expected to extend close to 

Pulau Kukup on the eastern coast of Tg. Piai (Figure 6.49). The Ramsar site on the east 

coast of Tg. Piai and facing the drainage channel is expected to be exposed to 10 mg/l of 

plume between 5% and 10% of the time. 
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Figure 6.49 Phase 2 seasonally averaged percentage exceedance of 10 mg/l 

Exceedance of 25 mg/l Threshold 

Suspended sediment concentration of 25 mg/l is expected to disperse not more than 1.5 km 

from the Phase 2 working areas, mostly staying in the water for about 5% to 25% of the time 

(Figure 6.50).  
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Figure 6.50 Phase 2 seasonally averaged percentage exceedance of 25 mg/l 

Exceedance of 50 mg/l Threshold 

As shown in Figure 6.51, an increase of 50 mg/l suspended sediment concentration is 

expected to be confined within Phase 2 working area only, and the duration of exposure is 

mostly between 5% and 25% of the time. 
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Figure 6.51 Phase 2 seasonally averaged percentage exceedance of 50 mg/l 

Impact Evaluation – Phase 2 Reclamation and Dredging 

Based on the RIAM analysis, the impact is categorised as Significant Negative. 

Criteria Score Description 

Importance 4 Important to Malaysia as a whole and cross-border effects to 
Singapore 

Magnitude -2 Significant negative dis-benefit or change 

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 3 Cumulative 

Environmental Score -56  

Description -D Significant negative impact 
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Phase 3 – Reclamation  
The Phase 1 and 2 reclamation works will provide a shelter area; currents generated within 

the Phase 3 reclamation area to be weak. As a result, sediment dispersal for Phase 3 

reclamation works will be reduced to the immediate work area. 5 mg/l to 10 mg/l in excess 

suspended sediment concentrations is expected to reach the mangrove stretch along the 

east coast of Tg. Piai, which is gazetted as RAMSAR site, for a short period of time.  

Maximum Concentration 

The maximum excess concentration for Phase 3 reclamation works is shown in Figure 6.52. 

The Ramsar site on the eastern coast of Tg. Piai is exposed to 5 mg/l to 25 mg/l. Higher TSS 

concentrations of more than 50 mg/l are expected to be confined within 500 m perimeter 

from the Phase 3 working area only. It should be noted that the maximum excess 

concentration shows the maximum extent of sediment plume dispersion without taking into 

account the duration of which the plume stays in the water. 

 

Figure 6.52 Phase 3 maximum suspended sediment concentration 

Exceedance of 5 mg/l Threshold 

Figure 6.53 shows that an excess of 5 mg/l suspended sediment concentration between 5% 

and 75% of the time is expected to be mostly confined within the boundary of Phase 3 

working area only. The excess sediment plume overflows from the boundary on into the 
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drainage channel for 5% to 10% of the time, almost extending to the Ramsar area on the 

northeast coast of Tg. Piai.  

 

Figure 6.53 Phase 3 seasonally averaged percentage exceedance of 5 mg/l 

Exceedance of 10 mg/l Threshold 

An excess of 10 mg/l suspended sediment during 5% to 50% of the time is expected to be 

restricted within Phase 3 reclamation boundary only, with the exception of slight overspill 

from the project boundary on the western side of the project area (Figure 6.54). 
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Figure 6.54 Phase 3 seasonally averaged percentage exceedance of 10 mg/l 

Exceedance of 25 mg/l Threshold 

An excess of 25 mg/l suspended sediment during 5% to 50% of the time is expected to 

extend about 1 km length inside Phase 3 reclamation boundary only (Figure 6.55). 
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Figure 6.55 Phase 3 seasonally averaged percentage exceedance of 25 mg/l 

Exceedance of 50 mg/l Threshold 

An excess of 50 mg/l suspended sediment between 5% and 50% of the time is expected to 

occur a mere 500 m stretch inside Phase 3 reclamation boundary (Figure 6.56). 
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Figure 6.56 Phase 3 seasonally averaged percentage exceedance of 50 mg/l 

Impact Evaluation – Phase 3 Reclamation 

Based on the RIAM analysis, the impact is categorised as Slight Negative. 

Criteria Score Description 

Importance 1 Local to Project site 

Magnitude -1 Negative change to status quo 

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 3 Cumulative 

Environmental Score -7  

Description -A Slight negative impact 
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Wastewater Stream 
Wastewater refers to black water and grey water generated by workers on-site. If untreated, 

the discharge of sewage into the marine environment could affect hygienic water quality as 

well as the introduction of nutrients into the waters, potentially leading to eutrophication.   

As shown in Table 6.15, an average of about 2,800 workers is expected to be on-site during 

each phase of the construction. These workers will be housed off-site, and hence the 

sewage generated is lower compared to construction sites where workers’ quarters are 

located onsite. However, any discharge of untreated sewage will contribute to water pollution 

and hence the use of septic tanks will be required. 

Table 6.15 Expected employment during construction of the proposed project 

Development Phase Construction Workers 

Phase 1 2,561 

Phase 2 2,744 

Phase 3 3,227 

Total 8,532 

 

Impact Evaluation 

Based on the RIAM analysis, the impact is categorised as Slight Negative. 

Criteria Score Description 

Importance 1 Local to Project site 

Magnitude -1 Negative change to status quo 

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 3 Cumulative 

Environmental Score -7  

Description -A Slight negative impact 

6.4.3.2 Mitigation Measures 

Suspended Sediment Plumes 
It is expected that plumes generated during Phase 2 dredging and reclamation are more 

extensive than during Phase 1 and 3 (reclamation only), with excess suspended sediment 

concentrations at the Malaysia-Singapore border predicted to exceed 5 mg/l for up to 25% of 

the time. 

Numerical modelling has been carried out to test various mitigation measures to reduce the 

regional impacts from the dredging and reclamation activities. Modelling results show that 

with proper mitigation measures, sediment plume concentrations at the Malaysia-Singapore 

international limit can be reduced to meet the required limit. Two main (2) measures have 

been proposed and they are discussed in the following sections. 
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Scheduled Production Rate 

The cross-border dispersion of suspended sediment, from primarily dredging works, can be 

reduced by timing the production rate with the tidal flow and also with the seasonal flow, 

while maintaining the overall production rate. The idea is to decrease production rate during 

strong tidal currents (spring tide), so as to minimize sediment dispersal. The decrease in 

production rate is compensated by increasing the production rate during weak tidal currents 

(neap tide).  

The following intra-tidal production rate scenarios have been tested: 

 A 90% increase in the production rate over a 5-day period during neap tide, followed by 

a 50% decrease (compensating) in production rate over a 9-day period during spring 

tide. 

 A production rate increase over a 5-day period during neap tide by 45%, followed by a 

(compensating) 25% decrease in production rate over a 9-day period during spring tide. 

The 5 mg/l exceedance extracted along the Malaysian-Singaporean border is shown in 

Figure 6.57 for the non-scheduled and the two tidal-scheduled spill simulations. Both tidal-

scheduled simulations showed a reduction in sediment flux into Singapore waters as 

compared to the non-scheduled dredge plan. Of the two tidal-scheduled dredging plans, the 

first plan proved to be the more effective in reducing cross-border sediment fluxes, with the 

exceedance of 5 mg/l for 11% of time during non-scheduled dredging being brought down to 

less than 7% of time.  

 

Figure 6.57 5 mg/l exceedance along the Malaysian-Singaporean border with and without tidal 
timing. 

It should be noted that the 5 mg/l exceedance values are larger along the border than any 

values found within the Singapore waters and that results shown are extracted from the SW 

monsoon simulations which shows the largest cross-border impacts.   

To further reduce the risk of cross-border impacts, the production rates could be decreased 

during the SW and Inter-monsoon seasons. This reduction should then be followed by a 

compensating increase in production rates during NE monsoon. Although seasonal currents 

are not as predictable as the tidal currents, they do however remain fairly steady in response 

to the persistent monsoonal climate. 

Pre-bunding of Reclamation 

The predicted sediment spill concentrations presented in Section 6.4.3.1 is for the situation 

where the reclamation areas are not bunded as will be the case during the initial delivery of 

reclamation fill material. By partially pre-bunding the reclamation area during Phase 2, the 
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phase of which cross-border suspended sediment dispersion is anticipated, the overall 

impact can be reduced. 

Two (2) pre-bunding scenarios (prior to the Phase 2 reclamation works have been 

considered: 

 Pre-bunding along the southern boundary of the Phase 2 reclamation. 

 Pre-bunding along the southern and eastern boundary of the Phase 2 reclamation. 

These scenarios have been simulated in combination with the tidal-scheduled production 

rate according to the 90%-increase/50%-decrease arrangement as described above. The 5 

mg/l exceedance extracted along the Malaysian-Singaporean border during SW monsoon is 

shown in Figure 6.58.  

The pre-bunding of the southern reclamation frontage is seen to reduce the plume effects 

from the spillage. The pre-bunding of the southern and the eastern reclamation frontage 

reduces the impacts further, and limits the breaching of the 5 mg/l plume into Singapore 

waters to one small section (between stations 3 and 4 in Figure 6.58) for less than 6 % of 

time. 

 

Figure 6.58  5 mg/l exceendence along the Malaysian-Singaporean border with and without pre-
bunding. 

Other Mitigation Measures 

Other mitigation measures that can further help reduce the impacts during dredging and 

reclamation works are: 

 Spill budget control carried out through an environmental feedback monitoring and 

management programme, as detailed in Section 8. 

 Physical measures such as silt curtains in the shallow water areas on the mudflats. The 

high current speeds in the deeper area of Tg. Piai might render the silt curtains 

ineffective, but may be appropriate in shallow areas where currents are weak. 

Wastewater Management 

Temporary toilets with septic tanks and/or portable toilets shall be provided in adequate 

numbers and locations at the working area. The septic tanks and portable toilets shall be 

periodically de-sludged. 
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6.4.3.3 Residual Impacts 

Suspended Sediments 
As presented in the preceding sub-section, impacts caused by sediment excursion from the 

dredging works are expected to persist even with the implementation of the two proposed 

mitigation measures involving tidal-scheduled production rate and pre-bunding. However, the 

sediment plume impacts with the proposed mitigation measures in place are expected to 

reduce considerably. 

As shown in Figure 6.58, the exceedence of 5 mg/l suspended sediments is predicted to 

cross the international Malaysia-Singapore boundary at two (2) locations for more than 11% 

of the time. With the proposed mitigation measures in place (scheduled production rate and 

pre-bunding), the exceedence of 5 mg/l suspended sediments is only anticipated at one (1) 

point along the international boundary, for less than 6% of time and will be always below 10 

mg/l.  

Impact Evaluation 

Based on the RIAM analysis, the impact is categorised as Slight Negative. 

Criteria Score Description 

Importance 1 Local to Project site 

Magnitude -1 Negative change to status quo 

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 3 Cumulative 

Environmental Score -7  

Description -A Slight negative impact 

 

Wastewater Stream 
With proper maintenance of the toilets and septic tanks, impacts from wastewater stream 

during construction is considered to be minor and insignificant. There is however no change 

to the impact evaluation of Slight Negative. 

6.4.4 Operational Phase  

There are no petrochemical and/or other processing operations currently planned on the 

Industrial Park; hence no routine discharges, such as cooling water discharges are 

assessed. 

The scope of this assessment includes: 

 Changes in flushing capacity and salinity due to the reclamation footprint; 

 Changes in the existing thermal plume pattern from Tg. Bin facility due to the 

reclamation footprint; 

 Changes in ambient suspended sediment due to the reclamation footprint; 

 Oil spill; and  

 Other non-routine discharges.  
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6.4.4.1 Potential Impacts 

Flushing Capacity 
Flushing capacity simulations have been carried out to determine the natural water 

exchange capacity for existing conditions and post development phases (1, 2 and 3). 

Maintaining a good flushing capacity during the post-development stage is important as it 

allows the dispersal of matters and/or effluents in marine environment which might affect 

water quality conditions. 

2D advection-dispersion model has been applied in this flushing study to describe the 

dispersal of conservative tracer that represents any type of pollution. The initial concentration 

and predicted concentration of this tracer after 1 day and 14 days after the release during NE 

monsoon are shown in Figure 6.59 and Figure 6.60.  

 

Figure 6.59 NE monsoon: Snapshot of predicted tracer concentration at 1 day after release for 
existing and proposed development phases. 
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Figure 6.60 NE monsoon: Snapshot of predicted tracer concentration at 14 days after release for 
existing and proposed development phases. 

Based on the modelling results, minor changes in the flushing capacity of the study area are 

predicted and considered to be not significant. Similar changes are predicted for SW and IM 

monsoons. 
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Impact Evaluation 

Based on the RIAM analysis, the impact is categorised as No Change. 

Criteria Score Description 

Importance 2 Important to South Western Johor (Tanjung Piai, Sungai 
Pulai) and Johor Straits   

Magnitude 0 No changes/status quo 

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 3 Cumulative/Synergistic 

Environmental Score 0  

Description N No change 

Salinity 
The horizontal and vertical distribution of salinity in the rivers and in the inner areas of the 

Straits of Johor depends on the fresh water discharged from Sg Pulai and other rivers 

discharging into Johor Straits. The proposed reclamation works and the associated changes 

in flow and wave patterns is expected to alter the spatial variation of salinity in vicinity of 

study area as well as the inlet areas of Sg. Pulai and Johor Straits.  

Salinity simulations in the study have been established by using 3D numerical model MIKE 

3. Figure 6.61 illustrates the differences in mean surface salinity compared to baseline 

condition for three proposed development phases for NE monsoon.  

Based on the modelling results, during Phase 2 and 3 of the proposed project, an increase in 

salinity levels is predicted in upper parts of Sg. Pulai of approximately 0.1 PSU and a 

reduction of approximately 0.1 PSU is predicted in the upper parts of Johor Straits. This can 

be attributed to the increase in tidal water exchange predicted in the Sg. Pulai area and the 

decrease in tidal water exchange predicted in Johor Straits. The channel between the 

mainland and the west reclamation frontage will experience fluctuating salinity depending on 

the season. 

Overall the simulated changes in the salinity are less than 0.2 PSU or 1% of the baseline 

conditions. These changes are generally small when compared to the natural fluctuations in 

salinity caused by the seasonal variability between wet and dry periods.  
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Figure 6.61 NE Monsoon: Differences in mean surface salinity for 3 development phases compared 
to baseline conditions. 

 

Impact Evaluation 

Based on the RIAM analysis, the impact is categorised as No Change. 

Criteria Score Description 

Importance 2 Important to South Western Johor (Tanjung Piai, Sungai 
Pulai) and Johor Straits   

Magnitude 0 Negative change to status quo 

Permanence 3 Permanent 

Reversibility 3 Irreversible 
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Criteria Score Description 

Cumulativity 2 Non-cumulative 

Environmental Score 0  

Description N No Change 

Ambient Suspended Sediments 
Changes in hydraulic and wave conditions due to the project footprint (reclamation and 

dredge pocket) works are expected to induce the reshaping of the mudflat morphology in the 

area. This process, involving erosion and deposition at the mudflat until a new equilibrium is 

achieved, will affect the background concentrations of the suspended sediments. 

Figure 6.62 to Figure 6.64 show the predicted TSS concentrations after the implementation 

of Phase 3 for different climatic scenarios. TSS levels are predicted to increase along the 

channel between the western frontage of the reclamation and the mangrove forest fringe 

along the eastern coast of Tg. Piai. This increase is attributed to the increase in flow 

velocities, as the flow of water in this area will be forced through the channel once 

reclamation is completed. Due to the increased flow velocities, re-suspension of fines is 

predicted to occur along the channel. The re-suspension will decrease over time as the 

shallow areas of the mudflats close to the reclamation front achieve a new equilibrium. Since 

the tidal water exchange remains more or less unchanged in this area, the re-suspended 

material within the shallow areas and coming from other areas is expected to feed the 

mangrove system, especially around the Tg. Piai National Park area. 

Outside of the immediate project area, only moderate re-suspension is predicted. Hence, it 

can be concluded that the proposed development will not cause significant changes to TSS 

levels in the sensitive receptor areas, in particular around Tg. Adang and Merambong to the 

east of the project. 
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Figure 6.62 NE Monsoon: Mean total suspended sediment concentration for existing (top left), with 
project (top right) and difference (bottom). 
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Figure 6.63 SW Monsoon: Mean total suspended sediment concentration for existing (top left), with 
project (top right) and difference (bottom). 
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Figure 6.64 Inter Monsoon: Mean total suspended sediment concentration for existing (top left), with 
project (top right) and difference (bottom). 

 

Impact Evaluation 

Based on the RIAM analysis, the impact is categorised as Slight Negative. 

Criteria Score Description 

Importance 1 Important to only to the local condition around the eastern 
coastline of Tg. Piai.  

Magnitude -1 Negative change to status quo 

Permanence 2 Temporary 

Reversibility 2 Reversible 
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Criteria Score Description 

Cumulativity 3 Cumulative/Synergistic 

Environmental Score -7  

Description -A Slight negative impact 

 

Tg Bin Power Station Thermal Plume 
An analysis of the potential thermal recirculation arising from the Tg. Bin power plant has 

been carried out by applying the 3D numerical model MIKE 3 that allows the simulation of 

the three dimensional (3D) flows and thermal dispersion.  This model has been used as the 

buoyancy of the warm water discharged is an important factor in the mixing and dispersion of 

the plume. 

The results show an increase in residual temperature in the area between the reclamation 

and the mainland and a reduction in the nearshore areas along the Malacca Straits north of 

Tg Piai. The changes in mean temperature range between 0.1 to 0.5 °C depending on the 

seasonal conditions. Most changes are predicted during the NE monsoon at the surface 

layer; changes during other seasons are smaller. 

The average increase in temperature for phases 1 and 2 is not significant but for Phase 3 is 

0.1 to 0.2 °C with maximum increase of up to 0.5 °C in the surface layer. Figure 6.66 

illustrates the increase in mean surface temperature for three proposed development phases 

for NE monsoon.  
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Figure 6.65 NE Monsoon: Differences in mean surface temperature for 3 development phases 
compared to baseline condition. 

 

Impact Evaluation 

Based on the RIAM analysis, the impact is categorised as Moderate Negative. 

Criteria Score Description 

Importance 2 Important to South Western Johor (Tanjung Piai, Sungai 
Pulai) and Johor Straits   

Magnitude -2 Significant negative dis-benefit or change 

Permanence 3 Permanent 

Reversibility 2 Reversible 
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Criteria Score Description 

Cumulativity 3 Cumulative/Synergistic 

Environmental Score -32  

Description -C Moderate negative impact 

 

Oil Spill 
The simulation of oil spill was carried out based on ten (10) scenarios that represent the 

accidental release of oil as a result of either loading arm failure or tanker collision. Among 

other variables tested in the simulation is the oil product involved, total spilled oil volume, 

duration and the discharge rate. Short accidents are related to operational issues in the 

loading arms and the long to ship collisions. Details and results of each oil spill scenarios are 

presented in Hydraulic Modelling report under Appendix E. 

Based on the simulation results, a tanker collision at the Phase 2 berths releasing heavy oil 

(Scenario D in Appendix E) is expected to produce the most acute impact, both in terms of 

maximum surface oil thickness and the time of exposure.  

Figure 6.66 illustrates the maximum potential thickness and potential extent of the oil slick 

produced from this scenario while the time till exposure (the time from the spill event for the 

oil slick to reach a particular point) is shown in Figure 6.67. 
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Figure 6.66 Maximum oil thickness for worst case Scenario D 
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Figure 6.67 Time till exposure for worst case Scenario D 

During the worst case of oil spill, the oil slick is predicted to spread very rapidly from the site, 

and is expected to extend 170 km in length. The oil spill is anticipated to reach the coastline 

of Muar on the eastern side of the Peninsular and crossing the international Indonesia and 

Singapore boundaries, reaching several small islands of Sumatra. Should this happen, all 
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three (3) Ramsar sites, the coral and seagrass habitat will be affected as the time to 

exposure is less than 6 hours at these sensitive receptors.   

Impact Evaluation 

Based on the RIAM analysis, the impact is categorised as Major Negative. 

Criteria Score Description 

Importance 4 Important to Malaysia as a whole and cross-border effects to 
Singapore and Indonesia  

Magnitude -3 Major dis-benefit or change 

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 2 Non-cumulative/ single 

Environmental Score -72  

Description -E Major negative impact 

 

Routine Discharges 

Storm water 

Storm water runoff from the terminal can potentially be contaminated by minor spills and 

leaks from around the tank areas, resulting in hydrocarbon pollution to the surrounding 

marine waters. 

Wastewater Streams 

An operational workforce of around 2,500 persons is expected on-site. A sewage treatment 

plant (STP) is planned to treat the wastewater stream on-site in accordance to the 

requirements of the Environmental Quality (Sewage) Regulations, 2009 prior to discharge 

into the sea.  

The STP will be designed to accommodate at least 850 PE in order to cater for the needs of 

the expected workforce; assuming 0.3 PE for every person according to the guideline 

provided by Indah Water Konsortium.  

With the proposed sewage treatment plant during the operation stage, the impact on water 

quality will be negligible. 

Impact Evaluation 

Based on the RIAM analysis, the impact on water quality from routine discharges is 

categorised as Minor Negative. 

Criteria Score Description 

Importance 2 Important to South Western Johor (Tanjung Piai, Sungai 
Pulai) and Johor Straits 

Magnitude -1 Negative change to status quo 

Permanence 3 Permanent, as long as the project is in operations 
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Criteria Score Description 

Reversibility 2 Reversible 

Cumulativity 3 Cumulative 

Environmental Score -16  

Description -B Minor negative impact 

 

Ship Ballast Water 
Ballast water discharged by oil tankers may be contaminated with residual hydrocarbons and 

in the case of all bulk cargo carriers, the ballast water may contain trace metals, foreign 

planktonic organisms and viable dinoflagellate cysts that are brought in from the loading 

origin. Any release of such contaminants could result in impacts of high significance, 

particularly if they affect the fisheries in the area through the introduction of toxic blooming 

species or diseases. 

The tanker or vessel operators will be required to demonstrate adherence to a Ballast Water 

and Sediments Management Plan which complies with the International Maritime 

Organisation (IMO) Guidelines, which among others requires the following: 

 Ships to maintain a record on when ballast water is taken on board; circulated or treated, 

and discharged into the sea.  

 Ships using ballast water exchange to conduct ballast water exchange at least 200 

nautical miles from the nearest land and in water at least 200m depth. 

 In cases where the ship is unable to conduct ballast water exchange as above, this 

should be as far from the nearest land as possible, and in all cases at least 50 nautical 

miles from the nearest land and in water at least 200m in depth.  

The above measures will ensure that ballast water releases do not contaminate the water or 

introduce any exotic plankton. 

Impact Evaluation 

Based on the RIAM analysis, the impact on water quality from potential ballast water 

pollution is categorised as Moderate Negative. 

Criteria Score Description 

Importance 4 Important to Malaysia as a whole and cross-border effects to 
Singapore 

Magnitude -1  Negative change to status quo 

Permanence 3 Permanent, as long as the project is in operations 

Reversibility 2 Reversible 

Cumulativity 3 Cumulative 

Environmental Score -32  

Description -C Moderate negative impact 
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6.4.4.2 Mitigation Measures 

Oil Spill 
The following is recommended in order to minimize the impact of oil spill: 

 Suitable management systems and equipment maintenance regimes to be prepared to 

reduce the risk of oil spill occurrence. 

 A contingency plan to contain potential oil spill should be prepared; the contingency plan 

should be is in line with the National Oil Spill Contingency Plan (NOSPC) and should 

include measures such as floating booms to contain a local spill. 

 The recommended target reaction time to contain an oil spill is less than 60 minutes for 

oil spill during a tanker collision and less than 30 minutes for a loading arm failure in 

particular to avoid oil contamination of the mangroves along Tg. Piai and in Sg. Pulai.  

Thermal Plume 
The modelling of the thermal plume from the Tg. Bin power station shows no major changes 

for Phase 1 and 2 of the project, however Phase 3 shows a maximum increase of up to 0.5 

°C. When the Phase 3 reclamation is considered together with the PTP Phase 3 

development expansion the changes in the power station are not significant. Based on this it 

is recommended that the Phase 3 reclamation is not carried out until the PTP Phase 3 

expansion has been constructed.  

Routine Discharges 

Storm Water 

Given the large area of petroleum storage when the project is fully operational, minor leaks 

and spills can cumulatively and over time result in potentially significant impacts without 

appropriate mitigating measures as outlined below:  

 Storm water within potentially contaminated areas (e.g. tank farms) will be collected into 

a storm water monitoring basin, designed to catch the initial 30-minute storm water 

which will then be sent to a waste water treatment plant (WWTP).  

 Storm water 30-minutes after the start of a rainfall event will be discharged into the sea. 

 Storm water within non-contaminated areas would be discharged into the sea directly.  

 Planned retention ponds will be equipped with oil separation/interception facilities to 

prevent diffuse pollution from surface run-off or accidental spillage. 

Wastewater Streams 

 It is proposed that the treated sewage shall comply with Standard A of the Environmental 

Quality (Sewage) Regulation 2009. Periodic monitoring of the effluent quality shall be 

carried out to verify compliance as well as monitoring of the ocean outfall and 

surrounding waters. 

 The STP will require that the Proponent submit a Written Notification or Permission to 

Construct to the Department of Environment (DOE). 

Ship Ballast Water 
No further mitigation available apart from adherence to a Ballast Water and Sediments 

Management Plan which complies with the International Maritime Organisation (IMO) 

Guidelines.  

6.4.4.3 Residual Impacts 

Oil Spill  
With oil spill response equipment in place on site, such that a < 30 minute response time can 

be achieved to contain the spill before it reaches sensitive receptors, the residual impact is a 

Moderate negative impact. 
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Impact Evaluation 

Based on the RIAM, the impact is considered to be Moderate Negative. 

Criteria Score Description 

Importance 2 Important to areas immediately outside the local condition 

Magnitude -2 Significant dis-benefit or change 

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 2 Non-cumulative/ single 

Environmental Score -24  

Description -C Moderate negative impact 

 

Routine Discharges 
No change in impacts. 

Ship Ballast Water 
No change in impacts. 

6.5 Hydrology and Drainage 

6.5.1 Evaluation Framework and Methodology  

The key potential impact on the hydrology in the area would be if the proposed reclamation 

impacts flow from rivers in the area under peak flow conditions as this could potentially lead 

to increased flooding.  The evaluation criteria is therefore that there should be no significant 

increase in water levels in the rivers and streams in the vicinity of the Project as a result of 

the reclamation and other project works.  

6.5.1.1 Scope 
Impacts during construction and operations are assessed in this section. Construction 

impacts are those related to localised sedimentation and blockage of drains, whereas 

operational stage impacts are related to project footprint post-construction. The hydrology 

and drainage assessment for the Operational stage has considered the impact on flows and 

water levels for the following: 

 Sg Pulai located north of the proposed development site; 

 The five small streams that discharge on the east coast of Tg Piai.  After construction of 

the Phase 1 reclamation these will discharge into a channel between the existing 

shoreline and the reclamation. The location of these streams relative to the proposed 

reclamation is shown in Figure 6.68. 

The potential impacts for Sg Pulai have been assessed for the three phases of the proposed 

reclamation.   The potential impacts on the 5 streams has been assessed for Phase 1.  The 

impacts for the other phases will be the same as the changes to these streams occurs during 

Phase 1.  This assessment is based on the dredged channel adjacent to the reclamation as 
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set out in the mitigation measures for impacts on currents (Section 6.2.4.2) having been 

constructed. Full details of these impacts are set out in Appendix E. 

 

Figure 6.68 Streams discharging on the eastern shoreline of Tg Piai 

6.5.2 Construction  

6.5.2.1 Possible Blockage of Rivers 
Following construction of the Phase 1 reclamation there is a potential for short term blockage 

of the streams discharging on the eastern shoreline of Tg. Piai.  However the risk of this is 

negligible as the nearest point of the reclamation to the shoreline is approximately 500 m.  

The river flows will also be partially restricted if the reclamation is constructed without the 

drainage channel along the western limit of the Phase 1 reclamation. 

The flows from Sg. Pulai will not be impacted by the construction works. 

Impact Evaluation 

Based on the RIAM analysis, the impact is categorised as Slight Negative. 
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Criteria Score Description 

Importance 1 Important only to local conditions 

Magnitude -1 Negative change  

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 2 Non-Cumulative 

Environmental Score -6  

Description -A Slight Negative Impact 

6.5.2.2 Mitigation Measures  
During the construction of the Phase 1 reclamation the following should be ensured: 

 That any temporary bunds or other construction areas do not impact the discharge 

points of the streams on the eastern shoreline of Tg Piai. 

 That the new drainage channel on the western side of the reclamation is constructed 

concurrently with the reclamation works. 

6.5.2.3 Residual Impacts 
With the proposed mitigation measures there will be no residual impacts (No Change) as 

summarised below. 

Impact Evaluation 

Based on the RIAM, the impact is considered to be No Change. 

Criteria Score Description 

Importance 1 Important only to local conditions 

Magnitude 0 No Change  

Permanence 2 Temporary 

Reversibility 2 Reversible 

Cumulativity 2 Non-Cumulative 

Environmental Score 0  

Description N No Change 

6.5.3 Operational Phase  

6.5.3.1 Impacts to Sg. Pulai 
The current and water level modelling set out in Section 6.2.4 has shown that: 


