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EXECUTIVE SUMMARY 
 

NParks intends to demolish the west side access of the existing main bridge across 

Sg Buloh Besar after erection of a new bridge. A new Buggy Shelter is also proposed 

that is located beside the new bridge on the western riverbank. The proposed work 

may have the potential impacts on the natural environments that include: 

a. Hydraulic conditions change post demolition work  

b. Sediment plume during demolition work  

c. Ecological receptors 

The impact of the proposed work on the coastal hydraulics is modelled. The main 

objective of this study is to elucidate the potential effects of proposed work on the 

coastal environment based on the findings of the numerical model and extensive 

desktop study.  

 

EXISTING CONDITION 
 

A desktop study for hydrology, water quality and ecology have been carried out as part 

of the baseline studies to understanding the existing site condition and coastal 

environment in the study area.  

 

The proposed project site is located in the Sungei Buloh Wetland Reserve (SBWR), 

which is on the northwestern sector of Singapore. SBWR is low-lying and acts as a 

sink to the surrounding areas. SBWR has primarily brackish water ponds, brackish 

riverine estuaries and brackish intertidal mudflats.  The Kranji Nature Trail includes 

primarily coastal seawater. The water level at the shore and the riverine estuaries are 

under the influence of semi-diurnal tides, i.e. two low and high tides a day.  

 

Sg Buloh Besar is the main riverine water body in SBWR. The downstream course 

runs northerly into the Western Straits of Johor. The proposed bridge is located in the 

estuarine reach and is located at a distance 200 m from the river mouth. The 
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hydrodynamics of the project site is dominated by tidal currents. In general, the current 

flow in the river is mild.  

 

A bathymetry survey shows that the river bathymetry around the project site is 

generally uniform with a depth around 2 m at mean sea level. 

 

The geology of SBWR is typical of the coastal areas of Singapore and comprises a 

superficial layer of recent alluvium. Soil investigation reveals that the nearby seabed 

sediments are mostly very soft clay material. The thickness of surface layer marine 

clay ranges from 1.3 m to 4 m. The bulk density varies from 1360 to 1440 kg/m3, and 

the dry density ranges from 670 to 780 kg/m3.  

 

Scarce data or references are available for SBWR in terms of water quality. According 

to a reported measurement [7], the water quality in SBWR was either relatively 

unpolluted or weakly polluted. The measured turbidity ranged from 3 to 36 NTU. 

Turbidity or total suspended solid is the most relevant water quality parameter as the 

demolition work may produce sediment plume.  

 

SBWR is a predominantly tropical coastal mangrove wetland. The area is 130 hectares 

and consists primarily of brackish water ponds, riverine estuaries, intertidal mudflats, 

mature mangroves and fringing mangroves. The coastal wetland includes natural and 

man-made wetlands as well as natural mangrove-lined river estuaries.  

 

There are no record of large seagrass meadows within the Western Straits of Johor. 

Bathymetry survey and soil investigation also indicate that there is no significant 

seagrass patches in the vicinity of the project site. 

 

Many species of birds are found in SBWR because they feed on the flora and fauna in 

the area. In particular, SBWR is an important roosting and feeding area for migratory 

shorebirds in Singapore between August and April.   
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IMPACT ASSESSMENT 
 

 
Based on the field surveys, data analysis, modelling results, environmental impact 

assessment are carried out for the proposed work. The key findings of the impact 

assessment are as follows: 

 

1. The river flow regime in Sungei Buloh Besar is generally mild. The changes in 

water level and velocity due to the proposed demolition work are marginal for the 

river flow. The impact magnitude is in the level of undetectable. Thus, according 

to Table 3-2 the hydrodynamic influence can be classified as ñNo Impactò. 

 

2. Pile cutting work may lead to sediment plume with the tide flows. The 

sedimentation of the re-suspended sediment is negligible beyond the vicinity of 

the project site. The increase in suspended sediment concentration within the 

extent of 100 m is less than 10%, and sediment plume discharge is temporary (< 

6 months). Therefore, according to Table 3-3 the influence of sediment plume is 

classified as ñSlight Impactò.  

 

3. The proposed works have no long term influence on the water quality. The 

envisaged temporary influence on water quality is related to the change in total 

suspended solid (TSS) due to the sediment plume discharge. TSS increase within 

the extent of 200 m about 20% and temporary impact (< 6 months), the impact on 

water quality is classified as ñSlight Impactò.    

 

4. The sediment plume concentration is less than 5 mg/l at the environment sensitive 

receptors. The sedimentation is ignored beyond the vicinity of the project site. 

Therefore, sediment plume has ñNo Impactò on the seagrass and mangroves 

according to Table 3-4 and Table 3-5. 

 

5. The direct benthic habitat disturbance or loss due to bridge pile removing is small 

as the working area is small (Estimated 22.5 m2). The affected area is relatively 

small, fragmentation of the riverbed surface habitat during recovery period is 

expected to be minimal. Therefore, the impact on benthic species can be classified 

ñSlight Impactò according to Table 3-6. 
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6. Demolition work of the bridge and construction work of the Buggy Shelter would 

result in temporary increase in vessel traffics and construction noise disturbance 

to marine water habitats and estuarine birds. The traffic and noise effects is small 

and unlikely to have any material impact. The recovery is rapid. Therefore, the 

impact of traffic and noise can be classified ñSlight Impactò according to Table 3-6. 

 

7. The project site is about 1.3 km away from the nearest international border. The 

changes in hydraulic condition and sediment plume are ignorable. The demolition 

and construction disturbance is also expected undetectable. Therefore, the 

transboundary impact is classified as ñNo Impactò. 

 

RECOMMENDATIONS 
 

The environmental impacts during demolition work shall be controlled by adopting best 

practice and high working standards as required for all such works in Singapore. The 

following mitigation measures for the potential impacts are recommended:  

 

SEDIMENT PLUME  

 

i. Cutting off piles during low-tide periods when mudflat is exposed in intertidal 

areas. This will minimize amount of sediments re-suspended in the water 

column.  

ii. If necessary, cease the works that can produce significant sediment plume 

at the middle 2 ~ 3 hour of strong tide current;  

iii. And, where it is found necessary, silt screen barriers should be deployed. 

 

RIVERBED BENTHIC LOSS   

 
iv. Minimize the disturbed area during installation coffer dam and cutting the 

piles.  
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v. Put the riverbed soil back to the hole if substantial amount is removed or 

extracted during the pile removal.     

 

DEMOLITION WORK NOISE   

 

vi. Limit the amount of hacking, cutting and hammering work during the 

migration season for the migratory birds.  

vii. The use of a ósoft startô or óramping upô process, in which hacking power is 

gradually increased from low to normal operating levels.  

viii. Interrupting, or not even starting, beam hacking, pile cutting and pile driving 

if sensitive seabirds or other wildlife are present in the vicinity. This requires 

the presence of a trained observer to search the area before and during 

demolition work. 

ix. To reduce vibration and noise, wire saw machine or circular saw blade 

machine shall be used to cut the bridge beams. 

 

INCREASED VESSEL TRAFFIC  

 

x. Reduce vessel strike risk by limiting vessel speeds.  

xi. Implement educational programmes for vessel operators to increase 

awareness of wildlife and vessel related issues in wetland reserve. 

 

DEBRIS  

 

xii. Collect debris when hacking beams by mounting trays blow beams  

xiii. Collect debris when cutting of pile caps and upper segment of piles by 

mounting trays on piles.  

xiv. Manually collect debris in cofferdam after cutting off lower segment of piles. 
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1. INTRODUCTION 

 

1.1. OVERVIEW OF THE PROJECT 

 
NParks intends to demolish the west side access of the existing main bridge across 

Sg Buloh Besar after erection of a new bridge. A new Buggy Shelter is also proposed 

that is located beside the new bridge on the western riverbank. The location and outline 

of the existing and proposed main bridges are as shown in Figure 1-1.  

 

The proposed work may have the potential impacts on the natural environments that 

include: 

a. Hydraulic condition changes post demolition work  

b. Sediment plume during demolition work  

c. Ecological receptors 

 

An EIS study is required for the proposed work.  

 

 

 



 

EIS for Existing Main Bridge West Side Access Demolition Work at 

Sungei Buloh Wetland Reserve  

Date: 07/09/2020 

 

10 

 

 

Figure 1-1: Location and outline of the existing and proposed main bridges across Sg 

Buloh Besar 

 

Existing Bridge 
(West Side ς to be 
demolished) 

Proposed New 
Bridge 

Existing Bridge 
(East Side ς to 
be retained) 
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1.2. OBJECTIVE AND SCOPE  

 
The main objective of this study is to address the potential effects of the proposed 

demolition and construction work on the coastal environment.  

 

The General EIS include the following scope of work: 

(i) Hydrodynamic impact assessment ï tide and current condition changes due to 

erection of the new bridge and demolition of the existing bridge;  

(ii) Sediment plume impact assessment ï suspended sediment plume during 

demolition work;    

(iii) Water quality assessment ï changes in water quality due to the demolition 

work;   

(iv) Environment receptors / environmental review ï probability and severity of 

impacts on the surrounding key marine receptors i.e. mangroves, seagrass, 

and migratory birds;  

(v) Recommendations ï mitigation measures for the potential impacts on the 

environment, where they are deemed necessary.  
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2. PROJECT DESCRIPTION 

 
The presence of the new bridge with piles will directly modify the flow field in the 

adjacent region. During the construction phase, pile-driving process may disturb the 

river bed and re-suspend the bed material. The impact of the proposed new bridge on 

the hydraulics and environment has been assessed in a separate EIS study [1]. This 

study focuses on the demolition work of the existing bridge.    

 

The existing main bridge is located at the Visitor Centre of Sungei Buloh Wetland 

Reserve. An overview of the bridge is shown in Figure 2-1. The bridge foundation 

consists of 23 numbers of 500 mm diameter spun piles and 18 numbers of 150 x 150 

mm RC piles. The west side bridge including the piles are proposed to be demolished.  

 

Figure 2-1: Existing Sungei Buloh main bridge 

 

According to the safe work method statement [2], the demolition work includes the 

following procedures: 

1) Termination of service lines 

¶ Existing service lines will be terminated before commencement of works. 

2) Removal of hoarding 

¶ The hoarding will be removed manually and disposed off-site. 

3) Removal of wooden railing 

West Side Access to 

be demolished 
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¶ The railing will be removed by releasing the bolts and plates. Hand tools 

and circular saw (if required) will be used.  

4) Removal of timber deck 

¶ The railing, the timber deck and its sub-structure will be removed 

concurrently. All timbers will be manually carried to the west bank where 

they will be subsequently loaded in lorry and sent off site.  

5) Hacking of RC beams on the 1st section 

¶ A small excavator fitted with hydraulic breaker will be used to start hacking 

the RC beams from the West Bank. Once the 1st section is removed, the 

excavator will be driven down the slope and moved forward as the bridge 

will be removed next. Appropriate measures will be taken to ensure that 

there will be no damage to existing trees/roots. The survey of the proposed 

path shows that only one location requires protection of tree roots. Sand 

bags will be laid to protect the roots and the area around them.  

¶ The beams will be cut off in 2 or 3 sections and sent off site. 

¶ The excavator will proceed towards the centre of the river up to row 4 of 

piles. 

6) Cut off  piles on the 1st section 

¶ Riprap protection layer will be opened around the pile. The excavator will 

then excavate. The pile will be cut off using a diamond cutter.  

¶ The pile will be lifted by the excavator and loaded on a pontoon for 

subsequent disposal.   

7) Hacking of RC beams on the 2nd section 

¶ The 2nd section of bridge is not accessible from land and therefore an 

excavator (with breaker) will be mounted on a steel pontoon. The pontoon 

will be located on the upstream side of the bridge  

¶ The beams will be hacked at both connecting points to the pile caps. 

¶ Before cutting off the steel reinforcement, a working pontoon will be 

positioned under the beam at low tide. When the tide rise, the pontoon will 
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be floated upwards and come into contact with the soffit of the beam. The 

reinforcement will then be cut off the beams, and the beams will be lifted 

by virtue of the buoyancy uplift of the pontoon.  

¶ The upstream beam will be removed first and followed by the beam 

downstream. 

8) Cutting off pile caps on the 2nd section 

¶ The pile caps on the 2nd section will be hacked off in between each of the 

3 piles. Debris will be collected and loaded in a work pontoon for 

subsequent disposal.  

9) Cutting off piles on the 2nd section 

¶ The piles on the 2nd section will be cut off above water (approximately at 

1.5 m CD) using a diamond cutter. The workers will work from the working 

pontoon.   

¶ The last section of pile (approximately 2.5 m long) will be cut below seabed. 

In order to do that, a cofferdam will be placed over the pile with the 

excavator to form an outer wall. The top of the cofferdam will be set at 

approximately 1.5 m CD. When the water fall below that level, the water 

within the cofferdam will be pumped out. This will allow a worker to enter 

the cofferdam and excavate around the pile.  

¶ The pile will then be cut off with the diamond cutter and taken out using the 

excavator. The coffer dam will then be placed onto another pile and the 

operation is repeated.  

 

The proposed new bridge is located about 110 m downstream from the existing bridge. 

The site and bridge plan are shown in Figure 2-2. The proposed bridge is 3.5 m wide 

and 103 m long. Timber and mild steel handrails will be erected at the sides of the 

bridge. A stone revetment will be installed at one end of the bridge to best match the 

existing condition on site. The viewing shelter is located on the west side of the bridge 

and consists of a lightweight aluminum composite roof supported on steel columns. 

The shelter area is approximately 50 m² in size. 
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Figure 2-2: Site plan for the existing main bridge and the proposed new bridge  

 

The proposed bridge is a fifteen-span structure with RC beams supported on driven 

piles. The bridge layout plan and elevation drawing are shown in Figure 2-3. There 

will be 23 nos. of 500 mm diameter RC Spun piles with 21 m embedded into the 

riverbed, and 18 nos. of 150 x 150 mm RC piles with 19 m embedded into the riverbed. 

Beam B1 to B12 will be 400 x 600 (H) mm precast RC beam, and B13 to B15 will be 

300 x 400 (H) mm cast-in-situ RC beam. The bridge deck will be composed of 125 mm 

thick precast RC plank and cast-in-situ 75 mm thick topping concrete. The proposed 

deck surface level is 104.5 m.  
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Figure 2-3: Bridge layout plan and elevation drawing 

 

 

A new Buggy Shelter is also proposed that is located beside the new bridge on the 

western riverbank. The layout plan of the proposed Buggy Shelter is shown in Figure 

2-4. The Buggy Shelter structure consists of 8 nos RC piles, 8 RC pile cap, steel 

structures, LCP roof, FRP floor, welded mesh fence, 3 panels sliding gate. The overall 

dimensions of the Buggy Shelter is about 10 m (L) × 3 m (W) × 3.6 m (H).  

 

According to the safe work method statement for Buggy Shelter [3], the construction 

work includes the following procedures: 

1) Mobilization 

¶ Piling rig, RC piles, ready mix concrete, and steel structure will be delivered 

from Lim Chu Kang Lane 6F to site through Route 1. 

2) Site land survey 
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3) Driving RC piles 

4) RC piles cap work 

5) Steel Structure and roof installation 

6) Architecture works 

7) Quality control 

 

  

Figure 2-4: Buggy Shelter layout plan (indicated by blue cloud lines) 

 




































































































