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Section 8 

MITIGATION MEASURES 

SECTION 8 : MITIGATION MEASURES 

 

8.1 INTRODUCTION 

This section discusses the proposed mitigation measures during the Project 

construction and operation stages, which address the impacts identified in Section 7. 

The proposed mitigation measures shall be functional and practicable for 

implementation in order to control, prevent and minimise potential negative impacts 

within acceptable limits and enhance positive impacts where possible.  

 

The DOE guidelines and guidance documents that have been referred and adhered 

to in the formulation of mitigation measures are as follows: 

 

 Guidance Document for Addressing Soil Erosion and Sediment Control 

Aspects in the Environmental Impact Assessment (EIA) report 

 Guidance Document for the Preparation of the Document on Land Disturbing 

Pollution Prevention and Mitigation Measures (LD-P2M2) 

 A Guidebook on Identification and Classification of Scheduled Wastes 

 Panduan Pengurusan Buangan Terjadual Daripada Bengkel/Worksyop 

 Manual Panduan Pemeriksaan BMPs Untuk Kawalan Hakisan Dan Sedimen 

 The Planning Guidelines for Environmental Noise Limits and Control 

 The Planning Guidelines for Vibration Limits and Control 

 

8.2 MITIGATION MEASURES DURING PRE-

CONSTRUCTION STAGE 

8.2.1 Land Acquisition 

Mitigation measures during the pre-construction stage will address social issues 

mainly related to land acquisition and its impacts on them. Many people met during 

stakeholder engagements have indicated a lack of knowledge and understanding of 

the land acquisition process. Most pick up information and facts from acquaintances, 

friends and family members but fail to obtain a comprehensive understanding of the 

process, procedures and their rights during the entire process of land acquisition. In 

the case of ECRL, the alignment is extremely long and acquisition of land holdings 

is likely to occur, stoking fears and worries among the public, in particular, those in 
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settlements close to the alignment.  Given this, there is a need to allay fears and 

reduce unnecessary worries among the public. It is important that they have a clear 

understanding of the procedures and their rights within the land acquisition process.   

To do this, the proposed mitigation action should be directed in providing 

information on acquisition process and procedures and to raise the level of 

awareness among the public.  An effective communications strategy by the Project 

Proponent and jointly with the relevant state authorities could be developed to 

address this issue. By closing information gaps using various modes of dissemination, 

affected communities would not feel at a loss in terms of what to expect and what 

actions should be taken. At present, the oral feedback from communities in Kelantan 

and Selangor indicates gaps in their awareness and access to relevant and pertinent 

information on land acquisition and related problems. 

Reviewing and adjusting existing alignment to further improve it as well as to 

minimise or reduce land acquisition is a potential mitigation action to be undertaken 

prior to finalisation of the alignment and its implementation.  The preferred 

alignment should be open to further scrutiny through further dialogues with affected 

communities before it is finalised. This consideration to seek to reduce acquisition, 

wherever possible, shall reflect a strong commitment from the Project Proponent and 

the relevant authorities to listen and take appropriate and viable actions to safeguard 

the welfare of the public in implementing an infrastructure project.   Such 

consideration to review or amend may also help to minimise the severance effect on 

the certain communities. The severance effect can be extremely disruptive to the 

social, cultural, religious and economic life of people in affected communities and 

where possible, be minimised during the planning and design stage.   

A key action is the payment of appropriate compensation and the schedule of 

payment of compensation. The public is very worried that compensation may not be 

fair, may be inadequate and may not be paid in a timely manner to enable them to 

look for alternative housing or premises to replace what they would lose. 

In addition, mitigation actions can also be taken through the adoption of various land 

arrangement schemes that may help to reduce acquisition.  In the event that 

acquisition is unavoidable, relocation plans should be drawn up to help affected 

individuals, families and businesses to relocate and resettle. Relocation and 

resettlement plans should be considered as part of overall mitigation actions 

especially in places like Kelantan where people have indicated difficulty in finding 

new homes to replace those affected by acquisition. 

Below is a summary of mitigation actions proposed during pre-construction stage in 

order to address the potential significant social impacts of land acquisition, severance, 

relocation and resettlement. 
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8.2.1.1 Communications Strategy 

The perception survey findings have found the level of awareness of ECRL is 

relatively low among people staying in within the railway corridor in Selangor and 

Kelantan. The stakeholder discussions have revealed that people are not well versed 

on the land acquisition process.  These gaps in their knowledge have caused them 

considerable fear and worry and even intense anger over land acquisition, especially 

among those who think their homes would be acquired.  It is complicated by a lack 

of information on relocation and resettlement.  It is therefore important that an 

effective communications strategy is in place as early as possible in order to reach 

out to affected communities and individuals.  There are various ways to 

communicate with them and these have been identified from the survey. However, 

a good communications strategy has to allow for a feedback system rather rely totally 

a one-way channel. Affected people and families should be engaged and given the 

opportunity to voice their concerns and listen and response to proposed actions 

expected during land acquisition.  

 

An effective communications strategy would (1) enable impacted communities are 

able to obtain vital information on the railway, especially on land acquisition and 

relocation (if any); (2) provide impacted individuals and families with information 

to enable them to make informed decisions, and (3) give them a feedback channel to 

interact on the ECRL Project and its impacts on them during design and planning, 

construction and post-construction. 

 

To reach out to the public, the survey findings show that the public has preferred 

channels of communications. The preferred modes of communications are given here 

for each state and the rail corridor as a whole. 

 

Corridor 

 

The three most preferred methods of communications in the corridor are:  

 

1) Mainstream Media (Newspaper, TV and Radio) 

The survey finds that mainstream media is a good mode to communicate in both 

Kelantan and Selangor. Hence, press briefings and news conferences on ERCL 

could be conducted with mainstream media to help the public know more and 

assess potential implications on them and their lives, especially when the Project 

construction period is expected to cover a period of 7 years.  

 

2) JKKK and Residents’ Associations 

JKKK and Residents’ Associations are identified as another strong channel for 

communications and interactions especially by those in Kelantan. It is likely this 

is preferred because people here have strong underlying community ties. It 

should therefore be used as an alternative to mainstream media, especially when 
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sensitive matters pertaining to the railway have differential impact on different 

communities. This channel helps to focus on the impact communities, providing 

a channel to explore impacts and appropriate mitigation actions. 

 

3) Local Authorities and Public Notice Boards 

This is a common medium to use for publishing about proposed development 

projects but given its ranking as a preferred channel, it shows that using offices 

of Local Authorities and Public Notice Boards may not be adequate to reach out 

to the vast majority of the public. Depending on the information to be 

disseminated, a combination of media would have to be used for a more 

penetrating effect. 

 

Kelantan 

 

The three most preferred modes of communications in Kelantan are: 

1) Mainstream Media (Newspaper, TV and Radio) 

2) JKKK and Residents’ Associations 

3) Local Authorities and Public Notice Boards 

 

Selangor 

 

In Selangor, the three most preferred modes of communications are: 

1) Mainstream Media (Newspaper, TV and Radio) 

2) Local Authorities and Public Notice Boards 

3) Social media, Facebook, Twitter, and Instagram 

 

Among the methods of communication most preferred in Selangor, the choice of 

social media and the variety of channels differ from those in Kelantan. Social 

media draw upon Facebook, Twitter, WhatsApp and Instagram; these channels 

tend to be popular among relatively younger groups of people who are used to 

a fast-paced, internet-savvy lifestyle. 

8.2.1.2 Reviewing and Readjustment of Preferred Alignment 

Reviewing and readjusting of the preferred alignment during planning and design 

prior to finalization is proposed to response to feedback from various stakeholder 

engagements, especially in selected areas where land acquisition and severance may 

be extremely disruptive to homeowners.  A review of such spots along the alignment 

reflects a people-centric approach to fine tune and streamline the alignment, where 

technically possible and economically viable, while minimising acquisition and 

subsequent social disruptions to their lives.    

 

Apart from acquisitions, review and readjustment of the preferred alignment have 

to consider cultural and religious concerns such visual and aesthetic aspects in their 
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neighbourhoods and potential close proximity or infringements into cultural and 

religious sites or buildings. In a multicultural society like Malaysia, the Malays, 

Chinese and Indians living within the ECRL corridor are protective of their cultural 

and religious practices and would find unacceptable any major disruptions to their 

religious and cultural practices.  At all times, the alignment has to be sensitive to 

these cultural and religious activities on ground. 

 

 Kelantan 

 Consideration to alignment segment that falls in Pengkalan Kubor and Kg Gaung 

Pendek where serious adverse impacts on homes are anticipated. 

 

Selangor 

 Considerations to alignment segment that falls in Taman Jasa Utama, Serendah 

and Port Klang where acquisitions of houses and severance are likely to be 

serious. In Serendah, the local population have indicated that the alignment in 

Serendah could cause a serious severance of Pekan Serendah.   

8.2.1.3 Appropriate Compensation and Timely Payment  

The approach towards compensation and schedule of payment of compensation 

should be reviewed to take into considerations the worries of affected persons on (1) 

fairness or adequacy of amount paid, (2) clear guidelines of procedures for payments 

(3) timely payments.  Timely payments are essential for affected persons to plan 

ahead on relocation and resettlement.  

 

Kelantan 

In Kelantan, there are concerns that affected land parcels are agricultural lands and 

land values would be extremely low.  In addition, people believe that once the ECRL 

is announced, surrounding land values have risen and access to find substitute 

parcels to replace the acquired properties will be difficult and costly. Furthermore, 

payments may not be timely, making it difficult for them to plan ahead or to proceed 

to buy lands prior to receiving compensation. As many people here are not wealthy, 

this has been perceived as a major social and financial issue.  The proposed 

communications strategy should address this. At the same, state governments and 

related agencies involved in land acquisition should also look into this social and 

financial problem of affected families and individuals.  

8.2.1.4 Relocation and Resettlement Scheme 

In many large linear infrastructure projects, outlining a relocation and resettlement 

scheme is not common. It is presumed that with compensations made according to 

the Land Acquisition Act, affected individuals, families and businesses would use 

their own resources to look for places to relocate and resettle.  
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Under this study, the findings from the perception survey and stakeholder 

engagements have found that the absence of a relocation and resettlement plan could 

leave them in dire conditions, i.e. forcibly removed from their homes under Section 

8; potential inadequate compensation, inability to find suitable alternative places, 

rising values of land and houses, relocating further away from their present 

neighbourhood, forced changes in living conditions like schools and jobs, and loss of 

friends and social and religious support from local neighbourhood social and 

religious groups.  All these indirect impacts on their social, cultural and religious ties 

make people resent strongly potential acquisition. They need to look forward to 

planned actions that help them to find alternatives where they could begin life anew. 

In some engagements, villages have asked for affected groups to be relocated 

together, thus, allowing them to hold on to their social ties and relationships. 

 

It is suggested that, where possible, relocation and resettlement scheme be 

established at state or district level to mitigate the negative impacts of dislocation 

along the Corridor.  The scheme could include: 

 

1) Having a registry to register individuals and families requesting assistance; 

2) Having a Relocation Assistance Programme to support those in need –assistance 

programme could differ between the two states and to be worked out in more 

details when affected lots are finalised; 

3) Identifying available state housing programmes where people could apply for 

and providing priority to them in the application process; 

4) Identifying other private housing schemes nearby or new developments where 

they could register, 

5) Assisting those who are interested to buy into proposed TODs projects near to 

stations where they use to stay. 

8.2.1.5 Land Arrangement Schemes and Arbitration 

Apart from land acquisitions, there are various land arrangements that could be 

explored to minimise acquisitions and are applicable throughout the Corridor.  Some 

of these could include: 

 

1) Mutual Agreement 

Mutual agreements can be used as alternative to land acquisition. They are not a 

general solution to land acquisition but where appropriate, these could be offered 

as possible option. It has been used effectively under MRT1 line (SBK) where such 

agreements were used on the underground segment to allow sharing of space.  

 

2) Land Consolidation 

A land consolidation scheme is recommended where the alignment is expected 

to cut through agricultural lands, leaving some holdings fragmented into 
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unusable and unproductive sizes.  This proposed scheme may be appropriate 

where agricultural lands are affected by the final alignment. 

 

Land consolidation can be considered where the final alignment cuts through 

Malay Reserve lands, fragmenting them and making them difficult to use for 

agricultural purposes. The numerous Malay Reserve lots in Hulu Gombak will 

be identified based on the Section 4 of Land Acquisition Act. 

 

3) Acquisition of Fragmented Holdings 

It is possible that the final alignment may cause fragmentation of land holdings, 

turning them into uneconomic and unproductive small lots that cannot be put 

into alternative use without consolidation. In the event that consolidation is not 

possible, such fragmented parcels are of no use to landowners who are also 

unable to sell them. Under such circumstances, acquisition of fragmented 

holdings along the alignment would have to be studied and considered to ease 

the disruptions to small landowners. 

 

4) Arbitration Committee 

An Arbitration Committee is suggested at state or district level to ease the need 

to use legal solutions to conflicts over land acquisition and compensation. It can 

be set up as a joint committee with representation from relevant state agencies 

and project proponent to seek to resolve conflicts and tensions amicably.   

 

It would help affected landowners who are unhappy over land acquisition and 

compensation and do not have financial resources to appoint their own legal and 

valuation experts. Arbitration provides an alternative channel for them to seek 

what they could deem as a fair and reasonable treatment of their cases. If 

arbitration fails, then they would have to turn to the courts to resolve disputes. 

The aim is to reduce unnecessary legal actions and address, as far as possible, any 

perceived unintentional acts of unfairness by the authorities. 

8.2.2 Utilities Relocation 

Relocation works for utilities along the alignment corridor will be carried out with 

effective safety management plans and in consultation with the utility companies. 

The safety management plans will ensure that appropriate methods are used to 

minimise threats or risks to the public and surroundings, and safety measures are 

implemented during utility relocation works. Utility detection and mapping shall be 

carried out prior to relocation works. Traffic management plans will also be 

formulated and implemented so that utility relocation works can be carried out with 

minimal disruption to road traffic. Preliminary soil erosion and sedimentation 

control measures should also be implemented for access roads leading to utilities 

(refer Section 8.3.1). 
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8.3 MITIGATION MEASURES DURING 

CONSTRUCTION STAGE 

8.3.1 Soil Erosion & Sedimentation 

As discussed in Section 7.4.1, the soil erosion and sedimentation impacts are most 

critical during the site clearing and earthworks stage. In order to mitigate the impacts, 

effective Land Disturbing Pollution Prevention and Mitigation Measures (LD-P2M2) 

shall be implemented prior to the commencement of construction works along the 

Project alignment. The LD-P2M2 will be carried out according to the Guidelines for 

LD-P2M2 and Garis Panduan Perancangan Pembangunan di Kawasan Bukit dan Tanah 

Tinggi – PLAN Malaysia, KPKT 2009. The LD-P2M2 will be based on the following 

four core components:  

8.3.1.1 General LD-P2M2 Along the Alignment 

The priorities and types of LD-P2M2 components to be implemented on site will vary 

depending on the type of construction works and on-site conditions. For each type 

of construction works, the main priority of mitigation measures to be implemented 

is summarised as follows:  

 

a) Station Construction 

 

Since station construction involves substantial amount of earthworks area 

(ranges from 5 ha – 25 ha), the mitigation measures shall be primarily focused 

on the planning and phasing. Exposed area due to site clearing and 

earthworks can be reduced if they are conducted in phases, with progressive 

establishment of adequate LD-P2M2 for each phase.     

 

b) Viaduct Construction 

 

For viaduct construction, the primary focus shall be on the surface runoff 

control. Since most of the viaduct construction located at river and water 

crossings, surface runoff control such as silt fence installation is important to 

prevent construction runoff from directly flowing into the river.  

    

c) Tunnel Construction 

 

Site clearing and earthworks are conducted at tunnel portal area where the 

slopes are steep. Hence at this area, erosion control is of utmost importance. 

Slope protection such as plastic sheeting and turfing covering exposed areas 

especially at slope area will greatly reduce the erosion risk at the construction 
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site. The portal area shall be stabilized and properly compacted to further 

reduce the erosion risk. 

   

d) At-Grade and Cut Section 

 

During construction, at-grade and cut section will both have exposed fill and 

cut slopes. Hence erosion control measures are critical especially at steep 

slopes area. Similar to the tunnel construction, slope protection such as plastic 

sheeting and turfing shall be installed covering the exposed area hence 

reducing the erosion risk. Surface runoff control measures such as interceptor, 

toe, cascade and berm drains are also important to dissipate and channel the 

fast-flowing construction runoff from the top of the slope into the sediment 

basin.  

 

e) Access Road 

 

As for access road construction, proper planning and phasing of work shall 

be implemented. This includes determining the best possible routes which 

avoid sensitive receptors such as residential areas, schools, worship areas and 

also ecologically sensitive habitats. Existing vegetation shall be retained and 

protected whenever possible and shall be limited to the area required. 

Furthermore, access road shall be properly compacted and stabilized and 

preferably surfaced with gravel layer to further reduce the erosion risks. The 

construction of temporary and permanent access roads will be detailed out in 

the EMP Report. 

 

Apart from the mitigation mentioned above, all construction works along the 

alignment shall implement the LD-P2M2 following these four core components:  

 

1) Planning and Phasing 

 

Site clearing, establishing access roads and earthworks shall be carried out, as far as 

practicable, only during the dry season. Emphasis shall be placed on earthworks 

planning, taking consideration into the rainy season (month of November-December 

for Kelantan segment, February-May and November-December for Selangor 

segment) (refer Section 6.10). Existing vegetation shall be retained and protected 

wherever possible and shall be limited to the area required. This will reduce the 

exposure of soil to erosion. 

 

Site clearing, establishing access roads and earthworks shall not be carried out in a 

single phase or all at once. The negative impacts arising from soil erosion and 

sedimentation during the construction stage can be reduced if site clearing and 

earthworks are conducted in phases, with progressive establishment of adequate LD-

P2M2 for each phase. After each particular phase of site clearing and earthworks has 
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been completed and the site has been stabilised, the site clearing and earthworks can 

then continue to the subsequent phases in a gradual manner.  

 

2) Surface Runoff Control 

 

The surface runoff from the site clearing, earthworks and construction sites can be 

controlled by provision of surface runoff control components shown in Table 8-1. 

 
Table 8-1 : Surface Runoff Control Components 

Components Details 

Temporary 

earth drainage 

system 

 A network of temporary earth drainage will be constructed to ensure 

that all runoff from the construction site is captured and diverted into 

sediment basins. 

 These drains will be constructed around the perimeter of the site and 

other areas where necessary. 

 Earthworks will be graded towards the drains to allow runoff to flow 

into them. 

 Constant monitoring and maintenance of the temporary earth drain 

shall be conducted especially after heavy rainfall event (50 mm/hr) 

to ensure its optimum functionality.  

Silt fence  Silt fences are provided along the perimeter of construction sites and 

along access roads, particularly where there are watercourses nearby 

(Plate 8-1 and Plate 8-2). 

 This will prevent any surface runoff that was not captured by the 

temporary earth drain flows out of the construction site. 

 Constant monitoring and maintenance of the silt fence shall be 

carried out especially after heavy rainfall event (50 mm/hr) to ensure 

its optimum functionality.  

*Interceptor 

drain 

 Interceptor drains are provided at the top of the design slope which 

is along the ROW of the cut section. 

 Interceptor drains will intercept any surface runoff coming from 

areas above the slope and channel it away from the slope face.  

 This will reduce soil erosion on the design slope as surface runoff 

from above the slope will not flow directly on the design slope face. 

*Berm drain   Berm drains are provided at the bottom of every berm of design slope 

which is typically 5 m in height. 

 Berm drains will capture the surface runoff of the berm face above 

and channel it to a nearby cascading drain. 

Note: *Interceptor, berm, cascading and toe drains are typically completed after slope formations 

have been completed. During the construction stage, temporary earth drains (with check dams, 

if necessary) will be constructed in place of these structures to ensure LD-P2M2 effectiveness.  
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Table 8-1: Surface Runoff Control Components (Cont’d) 

Components Details 

*Cascading 

drain 

 Cascading drains are provided along the design slope. 

 Cascading drains channel surface runoff from the top to the bottom 

of the slope in a controlled manner instead allowing surface runoff 

to flow directly on the slope face. 

 Cascading drains channel the surface runoff from the interceptor 

drains and berm drains along the slope. 

 Cascading drains are constructed with a series of steps or baffles 

along the drains. This is to dissipate the high energy of runoff 

flowing down from the top of the slope, especially steep or long 

slopes. 

*Toe drain  Toe drains are provided at the bottom of the slope and channel all 

the surface runoff from interceptor drains, berm drains and 

cascading drains into the sediment basins. 

Note: *Interceptor, berm, cascading and toe drains are typically completed after slope formations 

have been completed. During the construction stage, temporary earth drains (with check dams, 

if necessary) will be constructed in place of these structures to ensure LD-P2M2 effectiveness.  

 

3) Erosion Control 

 

Soil erosion at construction areas can be significantly reduced by implementing 

effective erosion control and mitigation measures in Table 8-2. Effective erosion 

control will protect slopes and bare surfaces, thus preventing and reducing the 

erosion of soil particles by rain and surface runoff. 

 

Table 8-2 : Erosion Control Components 

Components Details 

Temporary 

slope 

protection 

 Slopes from newly formed raised platforms have to be protected to 

reduce soil erosion and ensure sediment flow onto the watercourses is 

minimised. 

 Exposed slopes from fill areas shall be covered within 7 days with 

plastic sheets or equivalent methods (Plate 8-3). 

 The plastic sheets will be well fastened and anchored to prevent them 

from being blown away during major storms. 

 Constant monitoring of the plastic sheets will be carried out to ensure 

that the sheets remain in place and in good condition to effectively 

function as slope protection. 

 Biomass from site clearing can also be used as mulch to prevent and 

reduce soil erosion, whereby biomass will be placed on exposed 

surfaces or at the edges of cleared areas to protect from raindrop 

impact and filter eroded soil from surface runoff. 
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Table 8-2 : Erosion Control Components (Cont’d) 

Components Details 

Turfing  Turfing will be carried out immediately (within 14 days) upon the 

completion of earthworks at slopes and bare areas via hydro-seeding, 

close turfing or any equivalent measures (Plate 8-4). 

 The turf will be watered regularly, especially during the dry weather 

periods to ensure its rapid growth and continuous health. 

 Compaction  All completed platforms that are not turfed will be well compacted to 

ensure that the soil particles are not readily eroded by runoff while 

awaiting the construction of buildings at a later period. 

 

4) Sedimentation Control 

 

Sedimentation resulting from the erosion and sediment laden runoff can be managed 

by the implementation of sediment control measures. The sedimentation control 

components are shown in Table 8-3. 

 
Table 8-3 : Sedimentation Control Components  

Components Details 

Sediment 

basins 

 Sediment basins will be constructed before any commencement of 

earthworks. This is to ensure that all surface runoff from the 

construction site are captured in the sediment basins before being 

released into the receiving watercourses (Plate 8-5).   

 The sediment basins will detain the runoff, allowing sufficient time for 

sediment consisting of eroded soil particles to settle and allowing only 

sediment-free water to be discharged from the construction site. 

 The sizing of sediment basins is based on MSMA 2012 (Figure 8.3.1-17). 

 The sediment basins shall be inspected and desilted on a regular basis 

especially after heavy rainfall event (50 mm/hour) to ensure their 

optimum functionality.  

 The sediments collected must be removed once the sediment basin is 

50% full, in order to maintain the effectiveness of the sediment basin. 

Mobile silt 

traps 
 Mobile silt traps will be installed at areas where the construction runoff 

was not captured by sediment basin or where the area has insufficient 

space for sediment basin construction (Plate 8-6). 

 Mobile silt traps will be mainly used during dewatering of substructure 

work areas. 

 Water from the substructure work areas will be pumped into mobile silt 

traps and allowed for settlement before discharging into the nearby drain 

or watercourse. 

 The trapped sediment will be removed and disposed off as unsuitable 

material. 
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Table 8-3 : Sedimentation Control Components (cont’d) 

Components Details 

Active 

Treatment 

System (ATS) 

 ATS (or similar/equivalent method) may be applicable at certain sites if 

the sediment content from the construction runoff is very high and the 

provision of a sediment basin by itself cannot comply with the maximum 

limit of 50 mg/l of TSS discharge, or if the soil investigation at site shows 

that the soil contains more than 10% of dispersible material (fine-grained 

clays). 

 ATS treats runoff using a mechanical system with the application of 

coagulants and flocculants to promote the settling of suspended solids out 

of the aqueous phase (Plate 8-7). 

 The construction runoff captured by the sediment basin is transferred to a 

holding basin, or tank. A chemical reaction takes place during the pre-

treatment (injection of coagulant/ flocculant) and the soil particles will 

coagulate and settle. By the time the runoff reaches the outlet end of the 

holding basin or tank, the suspended particles would have settled and the 

clean water (effluent) will be pumped to the designated discharge point, 

with filtration if necessary (Chart 8-1). 

 Only coagulants/flocculants which have been approved for use by 

relevant authorities are allowed to be used. Although water soluble 

synthetic polymers are widely applied as coagulants/flocculants, studies 

suggested possible environmental consequences and health hazards upon 

its application (Lee et al., 2014). Biodegradable organic synthetic, natural 

and grafted coagulants/flocculants are therefore recommended in order 

to effectively avoid secondary pollution from the usage of 

coagulants/flocculants. 

 The quality of the sediment/sludge will be tested. If the sludge contains 
certain level of contaminants, it will be treated as scheduled wastes 
(SW204).  

 Sediment/Sludge with characteristics of silt material will be stockpiled 

within the project site prior to disposal to inert landfill. 
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Chart 8-1 : Process Flow Chart for Active Treatment System 

 
    Source: Retrieved from Active Treatment System, Inc (http://www.ats-env.com/) 

 

 

 
Plate 8-1 : Example of silt fence installation along construction site perimeter 
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                Source: Retrieved from Vidgil Silt Fencing (http://www.vidgil.com) 

Plate 8-2 : Example of silt fence installation along river bank 

 

 

  
Plate 8-3: Example of temporary slope protection 
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Plate 8-4: Example of turfing at slope area 

 

 

 
Plate 8-5: Example of a sediment basin 
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Plate 8-6: Example of mobile silt traps 

 

 
Source: Retrieved from Active Treatment System, Inc (http://www.ats-env.com/) 

Plate 8-7: Example of an active treatment system 
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8.3.1.2 LDP2M2 at Soil Erosion Hotspots 

This section describes the LD-P2M2 for 21 soil erosion risk hotspot locations 

identified in Section 7.4.1.1. The LD-P2M2 has been prepared by a Certified 

Professional in Erosion and Sediment Control (CPESC) following the Urban 

Stormwater Management Manual for Malaysia (MSMA), 2nd Edition, 2012 by 

Department of Irrigation and Drainage (DID). These LD-P2M2 for the 21 soil erosion 

risk hotspots can be considered as a general representation of soil erosion and 

sedimentation control measures for the entire Project alignment.  

 

The dimensions and sizing of LD-P2M2 components, such as temporary earth drains, 

silt fences and sediment basins, have been proposed based on available Project 

information at the time of this EIA. These dimensions and designs will be refined 

when detailed information becomes available at the detailed design stage. LD-P2M2 

calculations and layout plans in A1 size for each soil erosion hotspot are presented 

in Appendix H. The summary of the LD-P2M2 components for each hotspot are 

shown in Table 8-4. 
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Table 8-4 : Summary of LD-P2M2 Components for Each Hotspots 

Hotspots Structure 

Surface Runoff Control Erosion Control Sedimentation Control 

Temporary Earth 
Drainage System 

Silt Fence 
Interceptor 

Drain 

Berm, 
Cascading 
And Toe 

Drain 

Temporary 
Slope 

Protection 
Turfing Compaction 

Sediment 
Basins 

Mobile Silt 
Trap 

Segment 1 : Kelantan 

S1 Station          

S2 Viaduct      
    

S3 Viaduct      
    

S4 Station          

Segment 2A : Gombak North-Serendah 

S5 Viaduct      
    

S6 Tunnel          

S7 Tunnel         
 

S8 Tunnel          

S9 Tunnel          

S10 Viaduct      
    

S11 Tunnel          

S12 Tunnel          

Segment 2B : Serendah - Bandar Puncak Alam 

S13 Station          

S14 Tunnel          

S15 Viaduct          

S16 Viaduct          

S17 Cut Section          
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Table 8-4 : Summary of LD-P2M2 Components for Each Hotspots (Cont’d) 

Hotspots Structure 

Surface Runoff Control Erosion Control Sedimentation Control 

Temporary Earth 
Drainage System 

Silt Fence 
Interceptor 

Drain 

Berm, 
Cascading 

And Toe Drain 

Temporary 
Slope 

Protection 
Turfing Compaction 

Sediment 
Basins 

Mobile 
Silt Trap 

Segment 2C : Bandar Puncak Alam - Port Klang 

S18 Viaduct          

S19 At-Grade          

S20 At-Grade          

S21 Station          
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8.3.1.3 Segment 1: Kelantan  

The LD-P2M2 at this segment has been prepared for station works at Wakaf Bharu 

(S1), Pengkalan Kubor (S4) and the viaduct section works near Sg Pengkalan Nangka 

(S2) and Sg Mentua (S3). 

 

a) S1 Station : Wakaf Baru 

The LD-P2M2 layout plan for the Wakaf Baru station works is shown in Figure 8.3.1-

1a-b. The details of the LD-P2M2 components are shown in Table 8-5.  

 
Table 8-5  : LD-P2M2 Components for S1 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect 

embankment slopes. 

Turfing  Seeding and mulching on completed slopes. 

Compaction  All completed platforms that are not turfed will be well compacted. 

Sedimentation control 

Sediment Basin  A total of 5 sediment basins are proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB1a 28.8m x 61.8m 4.9 

SB1b 30.8m x 61.8m 5.34 

SB1c 29.8m x 64.8m 5.39 

SB1d 25.8m x 58.8m 4.13 

SB1e 27.8m x 62.8m 4.81 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 
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b) S2 Viaduct: Sg Pengkalan Nangka 

The LD-P2M2 layout plan for the viaduct section works crossing Sg Pengkalan 

Nangka is shown in Figure 8.3.1-2. The details of the LD-P2M2 components are 

shown in Table 8-6.  

 
Table 8-6 : LD-P2M2 Components for S2 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed along the ROW to capture 

runoff from the pier construction sites and channel into sediment 

basins. 

 Temporary earth drains dimension (proposed): Width = 1.1 m, 

Minimum depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Turfing  Seeding and mulching on completed areas. 

Compaction  Completed areas will be well compacted. 

Sedimentation control 

Sediment basin  2 sediment basins are proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB2a 13.2m x 29.7m 0.87 

SB2b 12.2m x 24.7m 0.57 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

c) S3 Viaduct : Sg Mentua 

The LD-P2M2 layout plan for the viaduct section works crossing Sg Mentua is shown 

in Figure 8.3.1-3. The details of the LD-P2M2 components are shown in Table 8-7.  
 

Table 8-7 : LD-P2M2 Components for S3 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed along the ROW to capture 

runoff from the pier construction sites and channel into sediment 

basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 
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Table 8-7 : LD-P2M2 Components for S3 (Cont’d) 

Components Details 

 Surface runoff control (Cont’d) 

Silt fence  Silt fences are installed along the perimeter of construction 

ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Turfing  Seeding and mulching on completed areas. 

Compaction  Completed areas will be well compacted. 

Sedimentation control 

Sediment basin  4 sediment basins are proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB3a 14.2m x 28.4m 0.67 

SB3b 13.7m x 27.4m 0.58 

SB3c 13.4m x 26.8m 0.58 

SB3d 13.4m x 26.8m 0.53 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

d) S4 Station: Pengkalan Kubor 

The LD-P2M2 layout plan for the Pengkalan Kubor station construction works is 

shown in Figure 8.3.1-4a-b. The details of the LD-P2M2 components are shown in 

Table 8-8.  

 

Table 8-8: LD-P2M2 Components for S4 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect 

embankment slopes. 

Turfing  Seeding and mulching on completed slopes. 

Compaction  All completed platforms that are not turfed will be well compacted. 
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Table 8-8 : LD-P2M2 Components for S4 (cont’d) 

Components Details 

Sedimentation control 

Sediment basin  A total of 4 sediment basins are proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB4a 26.8m x 53.8m 3.95 

SB4b 21.2m x 42.4m 2.16 

SB4c 21.2m x 42.4m 2.15 

SB4d 11.4m x 22.8m 0.31 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

8.3.1.4 Segment 2: Selangor 

Segment 2A: Gombak North to Serendah 

 

The LD-P2M2 at this segment has been prepared for viaduct section works at Kg Batu 

12 (S5), at Taman Jasa Utama (S10) and tunnel portal works at Kg Batu 11 (S6), Desa 

Makmur (S7), Kg Sg Salak (S8), Taman Bukit Permata (S9), Templer Forest Reserve 

(S11) and Serendah Forest Reserve (S12). 

 

a) S5 Viaduct: Kg Batu 12 

The LD-P2M2 layout plan for the viaduct section works at Kg Batu 12 is shown in 

Figure 8.3.1-5. The details of the LD-P2M2 components are shown in Table 8-9.  

 
Table 8-9: LD-P2M2 Components for S5 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed along the ROW to capture 

runoff from the pier construction sites and channel into sediment 

basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Erosion control 

Turfing  Seeding and mulching on completed areas. 

Compaction  Completed areas will be well compacted. 
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Table 8-9: LD-P2M2 Components for S5 (Cont’d) 

Components Details 

Sedimentation control 

Sediment basin  2 sediment basins are proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB5a 12.6m x 25.2m 0.4 

SB5b 10.7m x 21.4m 0.2 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

b) S6 Tunnel Portal: Kg Batu 11 

The LD-P2M2 layout plan for the tunnel portal works is shown in Figure 8.3.1-6. The 

details of the LD-P2M2 components are shown in Table 8-10.  

 
Table 8-10 : LD-P2M2 Components for S6 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drain constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Interceptor drain  Interceptor drains are provided at the top of the design slope 

along the ROW of the cut section. 

 Interceptor drain dimension (proposed): Width = 1.2 m, Depth = 

Min 300 mm 

 Refer Figure 8.3.1-19 for the section details. 

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 

300 mm 

 Refer Figure 8.3.1-19 for section details. 

Cascading drain  Cascading drains are provided every 100 m of the slope section 

 Cascading drain dimension (proposed): Width = 800 mm, Depth 

= 750 mm 

 Refer Figure 8.3.1-19 for the section details. 
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Table 8-10 : LD-P2M2 Components for S6 (Cont’d) 

Components Details 

Surface runoff control (Cont’d) 

Toe drain  Toe drains are provided at the bottom of the cut slope section 

and channelled into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 

mm 

 Refer Figure 8.3.1-19 for the section details. 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect the 

cut slopes. 

Turfing  Seeding and mulching on completed tunnel portal slopes. 

Compaction  All completed platforms will be well compacted. 

Sedimentation control 

Sediment basin  1 sediment basin is proposed. The sizing is as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB6 17.4m x 34.8m 1.26 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

c) S7 Tunnel Portal: Desa Makmur 

The LD-P2M2 layout plan for the tunnel portal works is shown in Figure 8.3.1-6. The 

details of the LD-P2M2 components are shown in Table 8-11.  

 
Table 8-11 : LD-P2M2 Components for S7 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drain constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drains dimension (proposed): Width = 1.1 m, 

Minimum depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Interceptor drain  Interceptor drains are provided at the top of the design slope 

along the ROW of the cut section. 

 Interceptor drain dimension (proposed): Width = 1.2 m, Depth = 

Min 300 mm 

 Refer Figure 8.3.1-19 for the section details. 

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 300 

mm 

 Refer Figure 8.3.1-19 for section details. 
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Table 8-11 : LD-P2M2 Components for S7 (Cont’d) 

Components Details 

Surface runoff control (Cont’d) 

Cascading drain  Cascading drains are provided every 100 m of the slope section 

 Cascading drain dimension (proposed): Width = 800 mm, Depth = 

750 mm 

 Refer Figure 8.3.1-19 for the section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section and 

channelled into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 

mm 

 Refer Figure 8.3.1-19 for the section details. 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect the cut 

slopes. 

Turfing  Seeding and mulching on completed tunnel portal slopes. 

Compaction  All completed platforms will be well compacted. 

Sedimentation control 

Mobile Silt Trap 

 

 Runoff from the construction works will be pumped into mobile silt 

traps and allowed for settlement before discharging into the nearby 

drain or watercourse. 

 The trapped sediment will be removed and disposed off as 

unsuitable material. 

*Provision of ATS will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

d) S8 Tunnel Portal: Kg Sg Salak 

The LD-P2M2 layout plan for the tunnel portal works is shown in Figure 8.3.1-6. The 

details of the LD-P2M2 components are shown in Table 8-12.  

 
Table 8-12 : LD-P2M2 Components for S8 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drain constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Interceptor drain  Interceptor drains are provided at the top of the design slope 

along the ROW of the cut section. 

 Interceptor drain dimension (proposed): Width = 1.2 m, Depth = 

Min 300 mm 

 Refer Figure 8.3.1-19 for the section details. 
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Table 8-12 : LD-P2M2 Components for S8 (Cont’d) 

Components Details 

Surface runoff control (Cont’d) 

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 300 

mm 

 Refer Figure 8.3.1-19 for section details. 

Cascading drain  Cascading drains are provided every 100 m of the slope section 

 Cascading drain dimension (proposed): Width = 800 mm, Depth = 

750 mm 

 Refer Figure 8.3.1-19 for the section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section and 

channelled into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 

mm 

 Refer Figure 8.3.1-20 for the section details. 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect the cut 

slopes. 

Turfing  Seeding and mulching on completed tunnel portal slopes. 

Compaction  All completed platforms will be well compacted. 

Sedimentation control 

Sediment basin  A total of 2 sediment basins are proposed. The sizing is as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB8a 16.0m x 32.0m 0.96 

SB8b 14.1m x 28.2m 0.68 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

e) S9 Tunnel Portal: Taman Bukit Permata 

The LD-P2M2 layout plan for the tunnel portal works is shown in Figure 8.3.1-7. The 

details of the LD-P2M2 components are shown in Table 8-13.  
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Table 8-13 : LD-P2M2 Components for S9 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drain constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Interceptor drain  Interceptor drains are provided at the top of the design slope 

along the ROW of the cut section. 

 Interceptor drain dimension (proposed): Width = 1.2 m, Depth = 

Min 300 mm 

 Refer Figure 8.3.1-19 for the section details. 

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 300 

mm 

 Refer Figure 8.3.1-19 for section details. 

Cascading drain  Cascading drains are provided every 100 m of the slope section 

 Cascading drain dimension (proposed): Width = 800 mm, Depth = 

750 mm 

 Refer Figure 8.3.1-19 for the section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section and 

channelled into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 

mm 

 Refer Figure 8.3.1-19 for the section details. 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect the cut 

slopes. 

Turfing  Seeding and mulching on completed tunnel portal slopes. 

Compaction  All completed platforms will be well compacted. 

Sedimentation control 

Sediment basin  A total of 3 sediment basins are proposed. The sizing is as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB9a 15.2m x 30.4m 0.85 

SB9b 16.6m x 33.2m 1.1 

SB9c 19.8m x 40.8m 1.95 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 
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f) S10 Viaduct: Taman Jasa Utama 

The LD-P2M2 layout plan for the viaduct section works is shown in Figure 8.3.1-7. 

The details of the LD-P2M2 components are shown in Table 8-14.  

 
Table 8-14 : LD-P2M2 Components for S10 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed along the ROW to capture 

runoff from the pier construction sites and channel into sediment 

basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Turfing  Seeding and mulching on completed open areas. 

Compaction  Completed areas will be well compacted. 

Sedimentation control 

Sediment basin  1 sediment basin is proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB10 17.6m x 35.2m 1.5 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

g) S11 Tunnel Portal: Templer Park Forest Reserve 

The LD-P2M2 layout plan for the tunnel portal works is shown in Figure 8.3.1-8. The 

details of the LD-P2M2 components are shown in Table 8-15.  

 
Table 8-15 : LD-P2M2 Components for S11 

Components Details 

 Surface runoff control 

Interceptor drain  Interceptor drains are provided at the top of the design slope along 

the ROW of the cut section. 

 Interceptor drain dimension (proposed): Width = 1.2 m, Depth = 

Min 300 mm 

 Refer Figure 8.3.1-19 for the section details. 
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Table 8-15 : LD-P2M2 Components for S11 (Cont’d) 

Components Details 

 Surface runoff control (Cont’d) 

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 300 

mm 

 Refer Figure 8.3.1-19 for section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section and 

channelled into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 mm 

 Refer Figure 8.3.1-19 for the section details. 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect the cut 

slopes. 

Turfing  Seeding and mulching on completed tunnel portal slopes. 

Compaction  All completed platforms will be well compacted. 

Sedimentation control 

Sediment basin  1 sediment basin is proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB11a 17.6m x 37.6m 1.54 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

h) S12 Tunnel Portal: Serendah Forest Reserve 

The LD-P2M2 layout plan for the tunnel portal works is shown in Figure 8.3.1-8. The 

details of the LD-P2M2 components are shown in Table 8-16.  

 
Table 8-16 : LD-P2M2 Components for S12 

Components Details 

 Surface runoff control 

Interceptor drain  Interceptor drains are provided at the top of the design slope 

along the ROW of the cut section. 

 Interceptor drain dimension (proposed): Width = 1.2 m, Depth = 

Min 300 mm 

 Refer Figure 8.3.1-19 for the section details. 

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 300 

mm 

 Refer Figure 8.3.1-19 for section details. 
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Table 8-16 : LD-P2M2 Components for S12 (Cont’d) 

Components Details 

 Surface runoff control (Cont’d) 

Cascading drain  Cascading drains are provided every 100 m of the slope section 

 Cascading drain dimension (proposed): Width = 800 mm, Depth = 

750 mm 

 Refer Figure 8.3.1-19 for the section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section and 

channelled into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 

mm 

 Refer Figure 8.3.1-19 for the section details. 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect the cut 

slopes. 

Turfing  Seeding and mulching on completed tunnel portal slopes. 

Compaction  All completed platforms will be well compacted. 

Sedimentation control 

Sediment basin  A total of 2 sediment basin is proposed. The sizing is as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB12a 15.2m x 30.4m 0.85 

SB12b 15.2m x 30.4m 0.85 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 
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Segment 2B: Serendah to Bandar Puncak Alam 

 

The LD-P2M2 at this segment has been prepared for station works at Serendah (S13), 

tunnel portal works at Sg Buaya (S14), viaduct section works at Sg Garing (S15), Sg 

Kundang (S16) and cut section works at Rantau Panjang Forest Reserve (S17). 

 

a) S13 Station: Serendah 

The LD-P2M2 layout plan for the Serendah station works is shown in Figure 8.3.1-9. 

The details of the LD-P2M2 components are shown in Table 8-17.  
 

Table 8-17 : LD-P2M2 Components for S13 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect 

embankment slopes. 

Turfing  Seeding and mulching on completed slopes. 

Compaction  All completed platforms that are not turfed will be well compacted. 

Sedimentation control 

Sediment basin  1 sediment basin is proposed. The sizing is as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB13 33.0m x 66.0m 5.7 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 
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b) S14 Tunnel Portal : Sg Buaya 

The LD-P2M2 layout plan for the tunnel portal works is shown in Figure 8.3.1-10. 

The details of the LD-P2M2 components are shown in Table 8-18.  

 
Table 8-18 : LD-P2M2 Components for S14 

Components Details 

 Surface runoff control 

Interceptor drain  Interceptor drains are provided at the top of the design slope 

along the ROW of the cut section. 

 Interceptor drain dimension (proposed): Width = 1.2 m, Depth = 

Min 300 mm 

 Refer Figure 8.3.1-19 for the section details. 

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 300 

mm 

 Refer Figure 8.3.1-19 for section details. 

Cascading drain  Cascading drains are provided every 100 m of the slope section 

 Cascading drain dimension (proposed): Width = 800 mm, Depth = 

750 mm 

 Refer Figure 8.3.1-19 for the section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section and 

channelled into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 

mm 

 Refer Figure 8.3.1-19 for the section details. 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect the cut 

slopes. 

Turfing  Seeding and mulching on completed tunnel portal slopes. 

Compaction  All completed platforms will be well compacted. 

Sedimentation control 

Sediment basin  A total of 2 sediment basin is proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB14a 17.8m x 37.8 m 1.51 

SB14b 18.8m x 40.8 m 1.76 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 
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c) S15 Viaduct : Sg Garing 

The LD-P2M2 layout plan for the viaduct section works is shown in Figure 8.3.1-10. 

The details of the LD-P2M2 components are shown in Table 8-19.  

 
Table 8-19 : LD-P2M2 Components for S15 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed along the ROW to capture 

runoff from the pier construction sites and channel into sediment 

basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m. 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Turfing  Seeding and mulching on completed areas. 

Compaction  Completed areas will be well compacted. 

Sedimentation control 

Sediment basin  3 sediment basins are proposed. The sizing are as follows: 

 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB15a 12.2m x 24.4m 0.43 

SB15b 17.2m x 34.4m 1.49 

SB15c 11.8m x 23.8m 0.33 

 Refer Figure 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

d) S16 Viaduct : Sg Kundang 

The LD-P2M2 layout plan for the viaduct section works is shown in Figure 8.3.1-11. 

The details of the LD-P2M2 components are shown in Table 8-20.  

Table 8-20 : LD-P2M2 Components for S16 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed along the ROW to capture 

runoff from the pier construction sites and channel into sediment 

basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 
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Table 8-20 : LD-P2M2 Components for S16 (Cont’d) 

Components Details 

Surface runoff control (Cont’d) 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m. 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Turfing  Seeding and mulching on completed areas. 

Compaction  Completed areas will be well compacted. 

Sedimentation control 

Sediment basin  2 sediment basins are proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB16a 14.2m x 28.4m 0.81 

SB16b 11.2m x 23.2m 0.39 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

e) S17 Cut Section: Rantau Panjang Forest Reserve 

The LD-P2M2 layout plan for the cut section works is shown in Figure 8.3.1-12. The 

details of the LD-P2M2 components are shown in Table 8-21.  

 
Table 8-21 : LD-P2M2 Components for S17 

Components Details 

 Surface runoff control 

Interceptor 

drain 

 Interceptor drains are provided at the top of the design slope along the 

ROW of the cut section. 

 Interceptor drain dimension (proposed): Width = 1.2 m, Depth = Min 

300 mm 

 Refer Figure 8.3.1-19 for the section details. 

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 300 mm 

 Refer Figure 8.3.1-19 for section details. 

Cascading 

drain 

 Cascading drains are provided every 100 m of the slope section. 

 Cascading drain dimension (proposed): Width = 800 mm, Depth = 750 

mm 

 Refer Figure 8.3.1-19 for the section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section to 

channel surface runoff into sediment basins. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 mm 

 Refer Figure 8.3.1-19 for the section details. 
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Table 8-21 : LD-P2M2 Components for S17 (Cont’d) 

Components Details 

Erosion control 

Temporary 

slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect the cut 

slopes. 

Turfing  Seeding and mulching on completed slopes. 

Compaction  Completed areas will be well compacted. 

Sedimentation control 

Sediment basin  A total of 2 sediment basins are proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB17a 32.2m x 64.4m 5.78 

SB17b 32.7m x 66.7m 6.1 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

 

Segment 2C: Bandar Puncak Alam to Port Klang 

 

The LD-P2M2 at this segment has been prepared for station works at Jalan Kastam 

(S21), viaduct section works at Sg Puloh (S18) and at-grade section works at Kg Delek 

(S19) and Kg Sireh (S20). 

 

a) S18 Viaduct: Sg Puloh 

The LD-P2M2 layout plan for the viaduct section works is shown in Figure 8.3.1-13. 

The details of the LD-P2M2 components are shown in Table 8-22.  

 
Table 8-22 : LD-P2M2 Components for S18 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed along the ROW to capture 

runoff from the pier construction sites and channel into sediment 

basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Turfing  Seeding and mulching on completed areas. 

Compaction  Completed areas will be well compacted. 



 
 
 

 
8-38 Section 8 Mitigation Measures 

 

Table 8-22 : LD-P2M2 Components for S18 (Cont’d) 

Components Details 

Sedimentation control 

Sediment basin  2 sediment basins are proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB18a 20.6m x 41.2m 2.18 

SB18b 18.3m x 36.6m 1.47 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

b) S19 At-Grade Section : Kg Delek 

The LD-P2M2 layout plan for the at-grade section works is shown in Figure 8.3.1-14. 

The details of the LD-P2M2 components are shown in Table 8-23.  

 
Table 8-23 : LD-P2M2 Components for S19 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 300 

mm 

 Refer Figure 8.3.1-19 for section details. 

Cascading drain  Cascading drains are provided every 100 m of the slope section. 

 Cascading drain dimension (proposed): Width = 800 mm, Depth = 

750 mm 

 Refer Figure 8.3.1-19 for the section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section to 

channel surface runoff into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 

mm 

 Refer Figure 8.3.1-19 for the section details. 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect 

embankment slopes. 
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Table 8-23 : LD-P2M2 Components for S19 (Cont’d) 

Components Details 

 Erosion control (Cont’d) 

Turfing  Seeding and mulching on completed slopes. 

Compaction  All completed platforms that are not turfed will be well 

compacted. 

Sedimentation control 

Sediment basin  1 sediment basin is proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB19 27.8m x 57.8m 4.37 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

c) S20 At-Grade Section : Kg Sireh 

The LD-P2M2 layout plan for the at-grade section works is shown in Figure 8.3.1-14. 

The details of the LD-P2M2 components are shown in Table 8-24.  

 
Table 8-24 : LD-P2M2 Components for S20 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Berm drain  Berm drains are provided at the bottom of every drain. 

 Berm drain dimension (proposed): Width = 750 mm, Depth = 

300 mm 

 Refer Figure 8.3.1-19 for section details. 

Cascading drain  Cascading drains are provided every 100 m of the slope section. 

 Cascading drain dimension (proposed): Width = 800 mm, Depth 

= 750 mm 

 Refer Figure 8.3.1-19 for the section details. 

Toe drain  Toe drains are provided at the bottom of the cut slope section to 

channel surface runoff into silt traps. 

 Toe drain dimension (proposed): Width = 750 mm, Depth = 600 

mm 

 Refer Figure 8.3.1-19 for the section details. 
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Table 8-24 : LD-P2M2 Components for S20 (Cont’d) 

Components Details 

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect 

embankment slopes. 

Turfing  Seeding and mulching on completed slopes. 

Compaction  All completed platforms that are not turfed will be well 

compacted. 

Sedimentation control 

Sediment basin  A total of 1 sediment basins is proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB20 21.8m x 43.6m 3.21 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

d) S21 Station : Jalan Kastam 

The LD-P2M2 layout plan for the Jalan Kastam station works is shown in Figure 

8.3.1-15. The details of the LD-P2M2 components are shown in Table 8-25.  

 
Table 8-25 : LD-P2M2 Components for S21 

Components Details 

 Surface runoff control 

Temporary earth 

drain 

 Temporary earth drains constructed to capture runoff from the 

construction area and channel into sediment basins. 

 Temporary earth drain dimension (proposed): Width = 1.1 m, 

Minimum Depth = 300 mm 

 Refer Figure 8.3.1-18 for the section details. 

Silt fence  Silt fences are installed along the perimeter of construction ROW. 

 Silt fence details: Geotextile height of 0.5 m 

 Refer Figure 8.3.1-18 for cross section details.  

Erosion control 

Temporary slope 

protection 

 Plastic sheets or equivalent measures to temporarily protect 

embankment slopes. 

Turfing  Seeding and mulching on completed slopes. 

Compaction  All completed platforms that are not turfed will be well compacted. 
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Table 8-25 : LD-P2M2 Components for S21 (Cont’d) 

Components Details 

Sedimentation control 

Sediment basin  1 sediment basins is proposed. The sizing are as follows: 

SB No 
Sediment basin 

Size 
Catchment Area (ha) 

SB21 28.0m x 61.0m 4.55 

 Refer Figure 8.3.1-16 and 8.3.1-17 for the section details. 

*Provision of ATS (or equivalent method) will be considered if: 

 sediment basin is unable to meet the TSS discharge limit of 50 mg/l.  

 soil analysis indicates that soil at site contains more than 10% of dispersible material. 

 

PLEDGE FOR LD-P2M2 ISSUES 
 

MRL pledges to: 

 

1. Prepare LD-P2M2 based on detailed engineering design for the final alignment, 
detailed soil investigation and detailed ground survey data in the EMP stage. LD-

P2M2 will be prepared for the overall alignment by qualified person and 

according to DOE’s LD-P2M2 guidelines and DID’s ESCP guidelines (MSMA 
2012, 2nd Edition).  

 

2. ESCP will be prepared by a Professional Engineer (PE) who is also a CPESC 
certified personnel. The ESCP will be submitted to DID state for approval. 

 

3. Implement best and practicable available technology/practices for P2M2s which 
will be detailed in the EMP. Ensure competent person(s) to manage and supervise 

the implementation of P2M2 on site. 

 
4. Limit and control the length, extent and locations of access roads to construction 

sites in order to minimize adverse impacts of such roads. 

8.3.2 Water Pollution 

The water pollution control measures to prevent and minimise the deterioration of 

the water quality of rivers along the alignment are discussed in this section. The 

water pollution control and mitigation measures are presented for the entire Project 

alignment, as the mitigation measures are applicable and relevant throughout the 

alignment. In addition to developing a detailed EMP, it is recommended that water 

quality monitoring and flow measurements are carried out at locations before and 

after discharge points, as well as the discharge itself. 
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8.3.2.1 Sewage & Sullage Management 

At workers’ camps and site offices at construction sites, proper housekeeping and 

hygiene will be maintained at all times. Sewage from the workers camps will be 

properly treated and disposed of in order to prevent water pollution. Temporary 

sanitation facilities (portable toilets) will be provided for workers in accordance with 

the requirement of Department of Occupational Safety and Health. This will reduce 

the concern on public health hazards related to the discharge of sewage.  

 

Toilet Facilities 

Based on the Guidelines on Occupational Safety and Health in Construction Industry 

(2017) published by the Department of Occupational Safety and Health, the 

minimum welfare facilities specification required for construction sites includes the 

following: 

 

 where 25 males or less; one water closet or latrine and four feet of urinal; 

 where more than 25 males but less than 50: two water closets or latrines and 

eight feet of urinal; 

 where more than 50 males but less than 100: three water closets or latrines 

and 13 feet or urinal; 

 where more than 100 males: three water closets or latrines and 13 feet of urinal 

and an additional water closet or latrine and additional four feet of urinal are 

provided for every 50 males in excess; 

 where 20 females or less; one water closet; 

 where more than 20 females; one water closet and one additional water closet 

is provided for every 20 females in excess. 

 

The specifications for toilets at construction sites are as follows: 

 

 Toilets and urinals must be of the water-flush type 

 Where conditions require, running water, connected to mains water and 

drainage systems, must be provided for every toilet facility 

 So far as are reasonably practicable, sanitary conveniences must be kept in a 

clean and orderly condition. 

 Toilets that are not connected to a sewer should be serviced as required, at 

least once every six months. 

 Locate portable toilets a minimum of 6 m away from storm drain inlets, 

conveyance channels, or surface waters 

 

Sullage  

Sullage from kitchens and washrooms at workers camps and site offices will need to 

be managed properly. Assuming that the maximum number of workers staying in 

the workers’ camp is 5,000 pax and the number of meals served is three meals per 
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pax/per day, a suitable grease trap will be installed to treat wastewater from the 

kitchen.  

 
Table 8-26 : Design of Grease Trap at Workers’ Camp 

Capacity 

sink 

(gallons) 

Flowrate 

(minute) 

Daily 

Meals 
Grease Trap Size ` 

Maximum 

grease & 

waste 

water trap 

Maximum  

Capacity 

until  

overflow 

>100 
500 

GPM 

12,000 – 

15,000 
87" (L) x 56" (W) x 62" (H) 3,877 Liter 3,877 Liter 

Source: Kualiti Alam (M) Sdn Bhd 

 

Grease traps will be cleaned routinely, at least once a month or more frequently if 

necessary, to ensure that grease traps work properly and accumulation of grease does 

not cause the traps to fail. Typical grease trap designs can be found in Appendix I. 

8.3.2.2 Wastewater from Tunnelling Works & Batching Plant 

There are two options where the wastewater and slurry from the tunnelling works 

and batching plant can be treated, i.e. settling pond or wastewater treatment system. 

The installation and operation of batching plant on site will adhere to the Technical 

Guidance Document on Best Practical Means for the Concrete Batching Industry in 

Malaysia published by the DOE. A Preliminary Site Assessment approval (Penilaian 

Awal Tapak) from the DOE will be obtained prior to the setting up and operation of 

batching plants on site. 

 

Settling Ponds 

The effectiveness of a settling pond depends on the number of ponds, its length, 

depth and width. The first pond, in the series of ponds, will receive the grey water 

(cement slurry) from the batching plant area, and is generally closest to the batching 

plant. This pond will have the dirtiest water, and will receive and settle the most 

cement. Therefore, it will also be the pond which requires the most frequent 

maintenance. The last pond will be the pond with the cleanest water, and is where 

the submersible pump will be located. The pump will return the relatively clean 

water back to the batching plant for further wash-out of waste concrete. It is also the 

pond which will require the least frequent maintenance cleaning.  

 

As the slurry stream flows through the pond system, cement will settle with time. 

Therefore, longer ponds will have more settling time. Ponds are separated by walls, 

which have weirs cut into them. Weirs allow the travel of the slurry stream to flow 

from one pond to the next. The purpose of the weirs is to “skim” the top layer of the 

water/slurry as it flows between ponds. Weirs should be located at opposite ends of 

the preceding pond, rather than placed in a line across the width of the pond system. 

This makes the slurry travel down and back again before entering another weir, and 

maximises the hydraulic retention time. 
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The drain at the batching plant area needs to discharge into a deep end in order to 

collect the maximum amount of cement under the drain. If drained into a shallow 

end, the cement will remain suspended and continue flowing with the water making 

it more difficult to settle. The pump should also be located at a deep end to allow the 

pumping of the cleanest water available. An example of a settling pond is shown in 

Chart 8-2 and Plate 8-8. 

 

If the recycled water is not pumped back to the batching plant, the water will be 

discharged to the surrounding existing drainage system. Water monitoring to test 

the levels of total suspended solids, turbidity, and pH of the wastewater will be 

conducted at the final discharge point of the settling pond prior to discharging to the 

surrounding drainage system.  

 

 

Source: Retrieved from Pit System: Settling Pond Systems (http://www.bfktech.com/) 

 

Chart 8-2 : Settling Ponds 
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Source: Retrieved from Pit System: Settling Pond Systems (http://www.bfktech.com/) 

Plate 8-8: Example of Settling Pond at Batching Plant  

 

Compact Wastewater Treatment System 

The chemical process in a compact, mobile wastewater treatment system (WWTS) 

reduces the suspended solids concentration to below 50 mg/l so that the treated 

water can be either discharged into the public drainage system or recycled for further 

use. The advantages of the wastewater treatment system are listed below: 

 

a. Simple setup 

b. Mobile, easy to set up or relocate and can be loaded onto a small truck fitted 

with a crane 

c. Small foot print 

d. Few mechanical parts 

e. Low maintenance cost 

f. No foundation required 

g. Uses single phase power 

h. Uses powder chemicals 

 

The key features of a compact wastewater treatment system include: 

 

 Effluent Sampling Point – Incorporated to enable visual checks to be made on 

the quality of the water which is being discharged. 

 TSS Continuous Monitoring System – Control panel is mounted within the 

Chemical Processing Chamber and enables real-time monitoring to be 

accessed from a remote computer in addition to providing notification by 

short-messaging-system (SMS) if the TSS limit has been exceeded.  
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An example of wastewater treatment unit to cater for linear projects is shown in Plate 

8-9.  

 

 
Source: CLEARTEC Wastewater Treatment Equipment 

Plate 8-9: Example of Compact WWTS 

8.3.2.1 Storage & Handling of Petroleum Products & Wastes 

 

Improper discharge, leakage or spillage of petroleum products and wastes will be 

prevented during the construction stage of the Project, as these substances can 

pollute watercourses and water bodies. 

 

Spillage of fuel, lubricants and chemicals will be prevented by mitigation measures 

and best management practices for the storage, handling and usage of these 

petroleum products. The locations of workshops and maintenance areas for the 

Project construction will be determined during the detailed design stage and will be 

indicated in the relevant Environmental Management Plan. The mitigation measures 

that will be implemented are as described below: 

 

 The presence of diesel machinery and the storage of diesel and petroleum 

products may lead to pollution should spillage/ leakage occurs. Hence, 

adequate attention will be given to storage and refuelling activity. 

 The maintenance of machinery will be carried out in a designated area where 

spillage or leakage of used oil and lubricants can be contained. 

 Oil spills will be cleaned up as soon as possible to prevent possible oil 

contamination to the waterways. 

 Used oil and grease will be stored in proper drums/ containers, labelled and 

placed at a designated location with containment facilities as far away as 

possible from waterways, prior to disposal by licensed contractors. 
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 Adequate attention will be given to maintenance of the construction 

machines to ensure that leakage does not occur. 

 Should any leakage occur (worst-case scenario), adequate and proper 

Emergency Response Plan (ERP) must be executed. The biggest impact of 

spillage is at Segment 2B where the Sg. Selangor water supply intakes are 

located downstream of the Serendah Station. Thus, the water intake operators 

must be informed immediately should any spillage occur at the vicinity of the 

station. The travel time for any pollutants from Serendah Station to reach the 

water supply intakes are as per Table 7-107. 

 

The criteria for storage of petroleum products and chemicals are as follows: 

 

 Structural integrity of primary container 

 Tanks, drums or other containers must be strong enough to hold the 

oil without leaking or bursting.  

 Secondary containment system bunds or drip trays 

 The storage area/ bund should be concrete paved, bunded with a 

capacity to contain 110% of the largest container volume. 

 The bund base and walls must be impermeable to water and oil, and 

checked regularly for leaks.  

 Oil drums must have a drip tray with a capacity of not less than 25% 

of the drum’s storage capacity or, for several drums situated together, 

25% of the aggregated storage capacity. 

 Any valve, pipe used for draining the contaminant system must not 

penetrate the bund base and walls. A collection sump for rainwater is 

recommended. Water collecting in the base of the bund may be 

removed using either a manually operated pump or an automatic 

pump. 

 Roofing over the storage area should be used to prevent rainwater 

getting into the bund.  

 Operating schedules will include daily opening of the valve to remove 

accumulated water which will also assist in identifying minor leaks.  

 Oil or a mixture of oil and water collected in the bund will be handled 

as scheduled waste as per the Environmental Quality (Scheduled 

Wastes) Regulations 2005. 

 Skid tanks, if any, will be placed at a minimum distance of 750 mm between 

the tank and the bund wall and 600 mm between the tank and the base to 

enable inspection for leaks. 

 Mobile bowsers will have a suitably sized drip tray fitted underneath when 

in use.  

 

The typical design of a skid tank storage area with bund is shown in Chart 8-3. 
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Source: The Control of Pollution (Oil Storage) (Scotland) Regulations 2003 

Chart 8-3 : Bunded Skid Tank 

8.3.2.2 Scheduled Waste  

Storage and handling of scheduled wastes will be carried out according to the 

Environmental Quality (Scheduled Wastes) Regulations, 2005. The management of 

scheduled waste will be described in the subsequent section on Waste Management. 

 

PLEDGE FOR WATER POLLUTION ISSUES 
 

MRL pledges to: 
 

1. Provide the necessary sanitation facilities during the construction stage as per 

the requirement of the Ministry of Health, relevant authorities, and Guidelines 
on Occupational Safety and Health in Construction Industry (2017) published 

by the Department of Occupational Safety and Health (DOSH).  

 
2. Specify the location of the sanitation facilities, workers camp/ quarters, location 

of storage of petroleum products & scheduled waste, management of sullage 

from kitchen (workers’ camp) in the Environmental Management Plan (EMP) 
Report. The management of scheduled waste will be in accordance with 

Environmental Quality (Scheduled Wastes) Regulations 2005 and the Guidelines 

for Packing, Labelling and Storage of Scheduled Wastes in Malaysia, published 
by DOE. 

 

3. Adhere to the Technical Guidance Document on Best Practical Means for the 

Concrete Batching Industry in Malaysia published by DOE should there be any 

operation of batching plant on site during the construction phase. 
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8.3.3 Air Quality  

The air quality impacts during the construction stage have been assessed in Section 

7.4.6. It was identified that the earthwork construction for few locations has the 

potential risk to cause dust impact to the nearest air sensitive receptors, i.e. at Wakaf 

Bharu Station, Pengkalan Kubor Station and Jalan Kastam Station. 

 

In order to minimise the dust dispersion, the following air quality control and 

measures are proposed: 

 

a. Site Clearing and Earthwork Activities 

 

 Phasing of site clearing to minimise exposed areas 

 Erect hoarding or equivalent barriers around the construction area 

 Temporary cover of cleared slopes with plastic sheets 

 Turf or re-vegetate the permanent slopes as soon as possible or within 7 days 

after completion of work (Plate 8-10) 

 Regular water spraying of construction sites, particularly along haul roads 

(Plate 8-11) 

 Stockpiles shall be covered. Spraying of water proposed for uncovered 

stockpiles to control fugitive dust emissions 
 

  

Plate 8-10: Turfing at completed slope Plate 8-11: Water bowser spraying the 

access road 

 

b. Movement of Construction Vehicles 

 

 Ensure construction access or haulage route are kept damp by water bowser 

on regular basis. 

 Impose speed limits within construction sites to reduce dust generation due 

to construction vehicle movement 

 All construction vehicles will have their wheels washed at a wheel washing 

facility before leaving the site onto public roads (Plate 8-12). 
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 Wheel washing facility shall be provided at all entry or exit points to public 

roads. The wheel washing facility shall be properly managed and maintained 

to ensure that the immediate public road is clean and free from construction 

dirt (earth, debris, etc.). This may include cleaning and sweeping such areas. 

 Vehicles which carry earth, sand, aggregate or other similar types of material, 

shall be covered with tarpaulin, canvas or other equivalent material before 

they are allowed to enter public roads (Plate 8-13). 
 

  

Plate 8-12: Wheel washing facility                          Plate 8-13: Vehicle load covered with 

tarpaulin 
 

c. Maintenance of Construction Vehicles  

 

 Fuel-efficient and well-maintained haulage trucks will be used to minimise 

exhaust pollution. Smoke belching vehicles and equipment will not be 

allowed to operate within the Project area; 

 Undertake immediate repairs of any malfunctioning construction vehicles 

and equipment; 

 Idling of engines will be discouraged. 

 

d.  Mitigation during dry season 
 
Fugitive dust can be brought further from the source during dry season due to soil 
less adhesive coefficients and wind-blown action. Thus, the following shall be 
applied during dry season: 
 

•  The frequency of water spraying shall be increased during dry season to 

prevent the airborne dust particles. 

•  Any spill over of soil to public road shall be cleaned up immediately 

•  Irrigation of the turf is required especially during dry season to ensure the 

turf is growing and exposed soil to be covered fully for avoidance of wind-
blown effect. 
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8.3.4 Noise  

Noise mitigation are required at sensitive receptors that had been identified in this 

EIA. The mitigation measures are anticipated to be similar to measures implemented 

during the construction of the Electrified Double Track from Ipoh–Padang Besar and 

urban transit trains in the Klang Valley.  

8.3.4.1 Management Measures for Noise  

The management measures to minimize the noise impacts shall consist of minimizing 

the noise generation and the administration of noise generation. 

 

 Construction Methods and Process Control 

 

Noise and vibration mitigation from piling undertaken in close vicinity of sensitive 

receptors requires the use of low energy low impact equipment and construction 

work process.  Rotary bored piles, injection piles and other low noise low impact 

piling methods should be used at sensitive locations.  Impact hammer drop piles 

should not be used in locations with residential or sensitive locations.  

 

Other high noise sources in construction are from diesel generators sets and earth 

moving vehicles. Low noise diesel generator sets (typically generators housed within 

an acoustic enclosure with air intake and exhaust fitted with silencers / mufflers) 

shall be used at all work sites in close proximity to residential areas (including rural 

villages).  

 

 Earth moving equipment shall also be low noise emission type 

 

In addition to the above control of noise emissions at source, there shall also be a 

restriction of operating hours of earth moving vehicles. 

 

Excavation works and other noisy activities should be confined to daytime hours to 

minimize the noise impact.  

 

 High Height Perimeter Hoarding and Temporary Noise Barrier 

 

Construction work sites within proximity of at residential built up areas (for example 

Taman Jasa Utama, Taman Melati, etc.) and Stations location (for example Wakaf 

Bahru Station and Serendah Station) shall require the installation of high perimeter 

hoarding along the work site perimeter boundary or where appropriate temporary 

acoustic noise barriers.  Perimeter hoarding are typically from 3m to 5m and at 

sensitive receptors up to 8m.  Temporary noise barriers consist of double skinned 

metal panels with acoustic absorption infill and perforated on the work side (4m to 

8m height).  
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Examples of temporary acoustic noise barriers are found in several of the Klang 

Valley MRT construction sites (MRT Underground Station sites, viaduct work sites 

fronting residential areas and schools for example).  

 

Plates 8-14 to 8-17 shows examples of temporary acoustic barriers that can used to 

minimize noise levels.   At sensitive locations mitigation of adjacent the equipment 

and work process may also be used (Plates 8-18 to 8-19).  

 

 Monitoring Programme 

 

To ensure that piling (and other construction activity) does not result in a disturbance, 

noise levels shall be continuously monitored during piling activities to confirm 

compliance to DOE acceptance limits for construction activities in residential areas.  

 

 
Plate 8-14 : Temporary acoustic barrier for MRT construction site 

 
Plate 8-15: Temporary acoustic barrier for MRT construction site 
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  Plate 8-16: Temporary acoustic barrier for MRT construction site 

 

 
Plate 8-17: Temporary acoustic barrier for MRT construction site 
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Plate 8-18: Partial closure for piling machine 

 

 
Plate 8-19 : Partial movable light weight enclosure for movable equipment 
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8.3.5 Vibration  

8.3.5.1 Management Measures for Vibration 

Issues related to vibration need to be considered in the planning and execution of 

construction works and piling and blasting. Vibration levels to sensitive receptors 

can be minimized using low impact energy methods (typically bore piling).   

 

Even with the use of bored piling, excessive transient vibrations are often generated 

during chiseling (used during bore piling when encountering rocks), casing 

extraction and mishandling during setting up of the piles and casings. Mishandling 

of piles and casings are simple on-site management to avoid unnecessary free fall of 

casings and inherent banging noise because of mishandling.  

 

In situations where piling works are required in proximity of vibration sensitive 

receptors (and including critical utility services such as buried water or gas pipes), 

the use of oscillation method and reversed circulation drilling (RCD) methods may 

be necessary.  These low vibration piling methods have residual vibration levels an 

order of magnitude lower than conventional bored piles.  

 

The use of diaphragm sheet piles should also be considered in construction sites with 

longer construction period (typically at the Stations and underground work sites) to 

address potential soil settlement that may occur which consequently may affect 

nearby buildings.  Complains of cracks in buildings and houses which are inherently 

more susceptible to soil settlement are often blamed on piling vibrations- although 

the feelable vibrations may only be a secondary cause since the piling vibrations are 

immediately perceivable by receptors, whereas the soil settlement (being the primary 

cause) is not so readily observed. 

 

Blasting works where undertaken in relatively proximity of built up areas shall 

comply with the DOE Vibration Guidelines of 5mm/s for blasting induced vibrations. 

 

Reduction of the vibration and air blast severity requires either or combination of the 

following: 

 

i. Increase separation distance between receptors to blast site; 
ii. Decrease the quantity (weight) of explosives charge per delay; i.e. 

control at source.  
 

In addition to the above, remaining mitigation options consist of reduction of the 

ground borne vibration and air blast sound waves propagation in the respective 

ground and airborne transmission paths.   
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Mitigation at source typically requires the use of smaller quantities (weight) of 

explosives charge per hole (maximum instantaneous charge).  The United Kingdom 

Development Department Planning Advice Note PAN 50 “Controlling the 

Environmental Effects of Surface Mineral Workings”, 1996 offers the following guidance 

to limit vibration as follows: 

 

- Minimize maximum instantaneous charge e.g. using decked charges; 
- Take special care in unusual situations e.g. in corners. 

 

To minimize air blast overpressure 

 

- Avoid use of surface detonating cord and secondary blasting where 
possible; 

- Minimize the area of heave and the total charge; 
- Avoid blasting in adverse weather conditions where feasible, especially 

when the wind is towards the sensitive receptors and there is low cloud. 
 

To avoid fly rock: 

 

- Ensure that the design is thorough and comply with best practice; 
- Move fragmented rock horizontally rather than vertically; 
- Use toe rather than collar priming / detonation; 
- Use screen nets when in any doubt.  

 

 Monitoring Programme 

 

To ensure that piling, blasting (and other construction activity) does not result in a 

disturbance, vibration shall be continuously monitored during piling and blasting 

activities in residential and other built up areas. Results of this monitoring shall be 

reported in the monthly submissions to DOE.  

 

During critical phases involving high impact activities (for example during piling 

and blasting if any) soil settlement and vibration monitoring shall be undertaken so 

that there are monitoring records to be correlated against construction activities.  

 

This monitoring and reporting is particularly important and necessary as it shall be 

used in the assessment and resolution of potential complaints or disputes and 

litigation and insurance claims relating to disturbances and damages from the 

construction works.   

 



 
 
 

 
Section 8 Mitigation Measures 8-57 

 

 
Plate 8-20 : Oscillation method piling machine 

 

 
 Plate 8-21 : RCD (Reversed circulation drilling) piling machine used for DUKE2 

highway project 
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8.3.6 Sustainable Waste Management 

The waste impacts in Section 7.5.5 identified that waste generation during the 

construction stage mainly comprises spoil material from earthworks and tunnelling 

activities, construction and demolition wastes from the civil works and biomass from 

site clearing. Improper waste management can harm the surrounding environment 

and have consequences that will incur costs for rectification in the future. Therefore, 

careful planning and effort must be put into managing the waste streams in a 

sustainable manner.  

 

Sustainable waste management is vital to be implemented right from the beginning 

of Project. Minimisation, reuse, recycling and recovery of the wastes generated 

should be prioritised over direct disposal of wastes in landfills (Chart 8-4). 

 

Chart 8-4 : Sustainable Waste Management Priorities 

 

8.3.6.1 Management Measures for Waste 

a) Construction and Demolition Wastes  

 

In order to minimise the significant amount construction and demolition wastes 

sent to landfills, effort will be made for waste management practices as follows: 

 

Selective Demolition 

 

Selective demolition is a process where different types of materials are carefully 

dismantled from the building to salvage suitable materials that can be reused and 

recycled (Poon et. al, 2004). In this technique, the demolition process can be 

separated into stages as follows:  
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 Stage 1 – Removal of remains, non-fixtures and furniture. 

 Stage 2 – Internal clearing (e.g. removal of doors, windows, roof 

components, installation, electrical fittings and etc.). 

 Stage 3 – Demolition of the building structure. 

 

 
Plate 8-22 : Selective Demolition (removal of electrical fittings) 

 

Management of Salvaged/ Reusable/ Recyclable Waste 

 

Waste materials will be separated as they are generated to allow for easy 

identification of reusable and recyclable material (Plate 8.3.6.1-2). Once reusable and 

recyclable waste identified, the following options will be considered to dispense of 

the material: 

 

 Salvaged material will be placed in warehouses/ storage buildings to allow 

for reuse on future projects. 

 The salvaged material will be sold/ made available to the public as a resource 

for other building projects. 

 

                 
Plate 8-23 : Segregation of Construction Waste Materials  
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Proper Management of Construction Materials 

 

 Ensure that the construction materials are ordered correctly according to 

needs. 

 Continuous supervision to minimise waste due to poor quality of 

construction works. 

 Ensuring proper storage and handling of construction materials to minimise 

generation of damaged materials (Plate 8-24).  

 

 
Plate 8-24 : (a) Proper storage of construction material (b) Improper storage of 

material 

 

Reuse and Recycle 

 

The reuse of waste material that is generated will be practiced to reduce the need for 

disposal. If salvaged properly, construction and demolition waste can be reused in 

new building projects. Recycling is also an option for certain types of waste. Reuse 

and recycling will contribute to reducing overall transportation costs for waste 

disposal. The potential reuse/recycle option for different type of waste that is 

generated from Project construction and demolition are as follows: 
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Table 8-27 :  Potential Waste Reuse/Recycle Option 

Construction and Demolition Waste 

Composition Source Reuse / Recycle 

Masonry and Concrete 

Concrete blocks, Bricks, 

Decorative Concrete, 

Paving Stone 

 Can be crushed and use as 

aggregates for construction if 

suitable 

Timber 

Roofing, Walls, Flooring, 

Trusses, Formwork, 

Scaffolding 

 If the timber is clean – can be 

used to make furniture or send 

to paper mills 

 Can also be reused for flooring 

etc.  

Metals  

Reinforced steel (Rebar), 

Structural Steel, Steel or 

Zinc Roofing, Pipework, 

Plumbing 

 Can be salvaged and sent to 

scrap metal recycling facilities / 

factories 

Roofing Material  
Tile shingles, asphalt 

shingles etc. 

 Tile shingles can be sent to 

manufacturing companies for 

recycling  

 Asphalt shingles can be reused 

for road pavement 

SW 110  

Electrical wiring, 

fluorescent bulb, 

Television, etc.  

 Can be sent to nearest material 

recovery facilities or storage site 

Plastics 
Pipe Work, HDPE, PVC 

etc. 

 Can be sent to plastic recycling 

facilities 

 

 

 

 
Plate 8-25 : Concrete waste is 

being reused as crusher run 

 Plate 8-26 : Optimize the use of 

formwork 

 

 

b) Biomass 

 

Significant volumes of biomass from the clearance of oil palm, paddy and forest 

vegetation along the alignment right-of-way (ROW) need to be properly managed. 

The clearing of these crops and vegetation will generate biomass waste typically 
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consisting of oil palm fronds and trunks, paddy husk, tree trunks and branches. The 

disposal of such waste will be through one or more of the following practices: 

 

On-Site Disposal/Use  

 

 Suitable amount of biomass can be used as temporary slope protection to 

reduce soil erosion as it will assist in filtering the silt from the runoff. 

 Locations for temporary biomass stockpiles on site will be identified prior to 

commencement of construction works for each phase, and these biomass 

stockpile locations will be away from watercourses (Plate 8.3.6.1-6). 

 Open burning of biomass shall be prohibited. 
 

  

Plate 8-27 : Example of biomass temporarily stockpiled within the ROW 

 

Conversion of Biomass into Value-Added Products 

 

There are a number of systems available that utilise biomass for conversion into 

value-added products (Table 8-28). However at the time of this report, a suitable 

facility that is close to the Project site has yet to be identified. If feasible, the Project 

Proponent shall explore this option prior to site clearing. 

 
Table 8-28 :  Value-Added Products from Biomass 

Biomass Component Potential Usage 

Oil Palm Fronds Can be utilised in bio-agriculture such as field mulching, 

animal feed and bio-alcohol 

Oil Palm Trunks Can be utilised in bio-agriculture and processed to eco-

products such as plywood, timber medium density fibre 

boards (MDF) and flooring materials 

Palm Kernel Shells Can be processed into solid pellets and biochar 

Empty Fruit Branches Can be utilised in bio-agriculture (compost), bio-energy (fuel-

pellets), eco-products (fibre, paper, packaging materials) and 

bio-chemicals (carboxymethyl cellulose) 

Paddy husk Can be processed into amorphous silica  
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c) Excavated Materials/Spoil Materials from Tunnel and Viaduct 

 

Suitable excavated material and spoil material from tunnelling and earthworks 

(viaduct) may be reused as fill material for embankments or stations. Rocky spoil 

material from tunnelling works will be reused as much as possible for construction 

of permanent roads as well as for laying crusher run on temporary access roads and 

work sites. Suitable rocky spoil material, such as granitic rock from tunnel excavation, 

may also be reused as railway ballast. Unsuitable spoil may be used as fill material 

for landscaping purposes and for rehabilitating or restoring disturbed sites.  

 

For the purpose of fill embankments, the spoil materials such as the granitic rock will 

first be transported to the crushing plant by haul trucks. The quality of spoil will be 

classified and then will be crushed to the desired sizes using suitable crushing 

equipment. Once the rock has been crushed, it is sorted according to the size and 

stored in temporary spoil stockpiles until needed. Overall, the plan for spoil 

management shall be guided by the hierarchy as in Chart 8-5. 

 

Chart 8-5 : Spoil Management Hierarchy 

 
 

(d) Excavated Peat Soil  

 

Excavated peat soil that have the potential to cause pollution or hazard risks will be 

managed with utmost care, adopting the best management practices. The best 

management practice is for the peat to be recycled and spread on land for agricultural 

benefits. The excavated peat soil, depending on its physical nature, may be 

prioritized for reinstatement (e.g. used as topsoil for landscaping purposes and 

turfing). 
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8.3.6.2 Waste Management & Disposal 

(a) Solid Waste Management 

 

To ensure the solid waste management is systematically and effectively implemented 

at the construction site, the following should be noted: 

 

Provide waste segregation and collection sites 

 

 A place to segregate construction wastes shall be provided at the construction 

site. 

 Wastes which can be reused or recycled such as bricks, wood and metal shall 

be sorted out by type and clearly labelled.  

 Sufficient size and space for waste segregation shall be provided sufficient to 

place each type of segregated waste to prevent from overflowing of waste. 

 

Provide waste bins for collection 

 

i. Roll-on Roll-off (RORO) bin for construction waste: 

 

 Number and capacity of RORO bin (Plate 8-28) for the collection of 

construction waste shall be at least 1 bin with a minimum capacity of 4 m3. 

 Quantity and capacity of RORO bin shall be added if the waste generated 

during construction phase exceeds the maximum capacity of the bin.  

 Any residual waste (e.g. food waste from labour quarters and canteen) shall 

never be mixed with construction waste. 

 

Plate 8-28 : Example of RORO bins for construction waste 
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ii. Bin for residual waste (e.g. food waste from canteen and labours quarters): 

 

 For the labours quarters or workers’ canteen within the Project site, mobile 

garbage bin (MGB) must be provided for residual waste. The minimum 

number of MGB bins required based on the number of employees living 

within or outside Project site area is shown in Table 8-29. 

 In the event where the waste generated exceeds the minimum capacity of the 

MGB bins, the bins shall be increased in number from time to time. 

 

Plate 8-29 : Mobile Garbage Bins (MGB)   

`  

 

Table 8-29 :  Minimum Number of MGB bins required based on the number of 

employees 

Estimated Number of Workers Minimum Capacity 

of MGB Bins 

Required (L) 

Minimum Quantity 

of MGB Bins 

Required 

Workers’ Quarters 

within Project site 

Workers’ Quarters 

outside Project site 

7 workers or less 14 workers or less 120 L 1 

7 – 13 workers 15 – 27 workers 120 L; or 2 

  240 L 1 

13 – 27 workers 28 – 55 workers 240 L 2 

28 workers or more 56 workers or more 660 L 1 

Source: Garis Panduan Pengurusan Sisa Pepejal Pembinaan di Tapak Bina, KPKT (2013). 

 

iii. Recycle bins at site office and workers’ camp: 

 

 A minimum of 1 set of recycle bins shall be provided at the site office and 

workers camp to encourage and instil recycling practice of recyclable items 

such as bottle, glass, paper, aluminium can among workers within Project site. 

 

(b) Waste Disposal 

 

The disposal of construction and demolition wastes, biomass and spoil material in a 

landfill represents the last option that should be considered. If this option is selected, 



 
 
 

 
8-66 Section 8 Mitigation Measures 

 

then waste shall be disposed of at approved landfills or dumping sites in each local 

authority jurisdiction (Table 8-30). The details information on landfills is shown in 

Section 6.14. 

 

Table 8-30 :  List of Active Landfills near the Alignment in Kelantan and Selangor 

Landfill Name 

Distance 

from 

Alignment  

Type of 

Landfill 

Type of waste 

accepted 

Landfill 

Operator 

Kelantan 

Bukit Ajil 

Landfill   
20 km 

Open 

dumping 

 Domestic waste 

 Construction 

waste in small 

quantity 

Majlis Daerah 

Ketereh 

Pusu 40 Landfill 

 
16 km 

Open 

dumping 

 Domestic waste 

 Construction 

waste 

Majlis Daerah 

Pasir Mas 

Kg. Kok Bedollah 

Landfill  
2 km 

Open 

dumping 

 Domestic waste 

 Construction 

waste 

Majlis Daerah 

Tumpat 

Selangor 

Kuang Landfill  12 km 
Open 

dumping 

Accept construction 

waste 

Worldwide 

Landfills 

Environmental 

Sungai Kertas 

Landfill 

 

100 m 

Inert 

waste 

landfill 

Accept construction 

waste 

Worldwide 

Landfills 

Environmental 

Sg Sabai 

Kalumpang 

Landfill 

27 km 
Open 

dumping 

Accept inert waste 

(Garden waste, soil, 

construction waste, 

tyre and any non-

leachable waste) 

YWT Enterprise 

Bukit Tagar 

Landfill 
18 km Sanitary 

Accept domestic 

waste only 

KUB Berjaya 

Enviro Sdn Bhd 

Jeram Landfill 2.3 km Sanitary 

Accept domestic 

waste (95%) and 

others (5%) 

Worldwide 

Landfills 

Environmental 

 

(c) Chain of Custody 

 

 Approval from the respective landfill operators shall be obtained before 

sending the wastes for disposal.  

 Licensed solid waste contractor for each respective local authority shall be 

appointed to dispose the waste to the approved landfill.  

 Waste disposal will be monitored via chain-of-custody records to ensure that 

wastes are properly disposed at approved landfills. The process of waste 

collection by the appointed waste contractor until waste disposal to the 
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landfill shall be recorded by keeping a delivery order and disposal receipt 

when waste disposal is being carried out (Chart 8-6).  

 

Chart 8-6 : Flow Process of Waste Collection to Waste Disposal to the Authorised 

Landfill 

 
 

(d) Scheduled Wastes 

 

Scheduled wastes will be managed as per the requirements of the Environmental 

Quality (Scheduled Wastes) Regulations 2005, as follows: 

 

 Scheduled wastes will be stored in containers that are compatible and 

durable. 

 All scheduled wastes will be clearly labelled as required by the Third 

Schedule of the Environmental Quality (Scheduled Wastes) Regulations, 

2005. 

 An up-to-date inventory of the scheduled wastes will be kept by the 

respective contractors as stated in Fifth Schedule of the Environmental 

Quality (Scheduled Wastes) Regulations, 2005. 

 Scheduled wastes will be stored for not more than 180 days and will not 

exceed 20 tonnes unless approval is obtained from the Director General of the 

DOE. 

 Transport of scheduled wastes will be handled by licensed contractors and 

recorded in consignment notes that are kept for at least three years by the 

waste generator. 

 Emergency spill kits will be provided on-site for clean-up in case of spillage 

of scheduled wastes. 

 Scheduled waste from Project construction and operation will be sent to listed 

contractors registered under Department of Environment. 

 

After recyclables are 
separated, the 
remaining waste is 
transported to 
landfills for 
permanent disposal 
by the licensed
waste contractor

Upon collection, the 
appointed waste
contractor with 
licensed under 
respective local 
authorities will issue 
a Delivery Order

Wastes will be sent 
to the respective 
landfill which has 
given permission to 
the Project 
proponent for waste 
dispose

Upon disposal to the 
authorized landfill, 
the waste contractor 
will give a copy of  
the disposal receipt 
to the Project 
proponent

Upon disposal to the 
authorized landfill, 
the waste contractor 
will give a copy of 
the landfill invoice 
to the Project 
proponent

Delivery 
Order

Disposal
Receipt

1 2 3 4 5
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An example of a storage area layout showing the placement of containers is 

illustrated in Plate 8-30. 

 

Plate 8-30 : Example of Scheduled Waste Storage Area   

 
 

PLEDGE FOR WASTE ISSUES 
 

MRL pledges to: 
 
1. Monitor and make an inventory of waste generated during the construction stage, 

and maintain chain-of-custody records of solid waste and construction waste 

disposal. 

 

2. Ensure that excavated peat soil and other geological material that have the 

potential to cause pollution or hazard risks will be managed with utmost care, 

adopting the best management practices. 

 

3. Formulate and implement a scheduled waste management system, including 

designated centralized scheduled waste storage facilities, according to the 

requirements of the Environmental Quality (Scheduled Wastes) Regulations 2005. 

8.3.7 Geotechnical & Geological Risks 

 

The greatest potential impact relating to geology and soils is the stability of the 

planned major cuts and fills (and related retaining walls), and tunnels along the 

alignment and the common problems for a railway project might be affected by 

various geological instability such as fault, weathering, landslide, peat etc.   
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Detailed geotechnical and engineering geological assessment must be carried out 

during the proposal stage, construction stage and operation stage of the project to 

determine the most effective mitigation measures.  

8.3.7.1 Segment 1: Kelantan 

Excavation and Construction of Retaining Wall  

Appropriate temporary support (e.g. steel strutting or temporary ground anchors) 

will be used together with the retaining structure as support system for excavation 

works. Depending on their use, the geology and excavation depth or retention height, 

a variety of wall type will be designed and utilized at these locations and each 

retaining wall technique from soft wall to a stiff wall has its advantages, 

disadvantages and risks. It is very important to carry out a thorough risk assessment 

prior to commencement of the design process to evaluate potential construction risks 

which are associated with certain types of wall. 

 

Excessive flow of groundwater into the excavated pit will be prevented as it will 

trigger excessive settlement on surrounding ground and could even trigger wall or 

slope collapsing into the excavated areas. Watertight sheet piling or dewatering may 

be required. 

 

Suitable earth retaining structure system (e.g. secant pile wall) may be used to tackle 

irregular or weathered bedrock. Secant piles are relatively impermeable and can 

prevent excessive seepage of groundwater into the excavated pit from the high 

permeability granular subsoil above. 

 

The excavation of the soft alluvial soil along the alignment shall be carried out in 

stages with geological characterization analyses to design the necessary 

strengthening or protection measures. Sufficient detailed ground investigation and 

geophysical survey shall be carried out to identify the soil profile for detailed design. 

 

Excessive Groundwater Seepages 

Groundwater is always a main concern for excavation works where the aim is always 

to reduce the rate of groundwater inflow into excavation. 

 

Groundwater can be kept out either permanently such as for long term 

waterproofing for a basement, or temporarily such as to ease work during excavation. 

The following provisions can contribute certain degree of water-tightness to the 

basement during the construction:  

 

i. Sheet piling  
ii. Diaphragm walls  

iii. Suitable grouting to the sub-soil. 
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In addition, groundwater can be further controlled using the following arrangement:  

 
i. Sump pumping  

ii. Well point systems  
iii. Shallow or deep-bored wells  
iv. Horizontal groundwater control  
v. Electro-osmosis method. 

 

Groundwater Abstraction Areas 

The ECRL Phase 2 corridor traversing the northern Kota Bharu area may encounter:  

 

 unconsolidated ground conditions  

 a greater likelihood of intersection of shallow water tables  

 intersecting brackish to saline or potentially contaminated groundwater 
conditions, and  

 high construction inflows requiring a greater dewatering effort. 

 

Permission should be obtained from the Jabatan Air Negeri Kelantan if groundwater 

resources is to be used by the project. If the projected use of groundwater for the 

project is high, groundwater flow modelling should be carried out to look out for 

impact of pumping. Piling works for any structures such as viaducts or bridges 

should be carried out with extra caution not to allow contamination of groundwater 

quality from one aquifer to the other. 

 

As most of the work is on the surface, the availability of groundwater downstream 

of the project on groundwater dependent ecosystems and vegetation is expected to 

be minimal. All wellfields and groundwater infrastructure should be avoided. Any 

potential risk to contaminate groundwater resources should be prevented. Any 

dewatering works close to any groundwater infrastructures especially the wellfields 

should not be allowed without permission from the Jabatan Air Negeri Kelantan. 

Measures for potential localized ground subsidence associated with any 

groundwater depletion caused by the project will be undertaken. 

 

If well is required for the use of the construction works, the groundwater will be 

drawn from deeper aquifers as not to deplete the shallow groundwater.  

 

Monitoring programs, which will assess the effectiveness of management strategies 

for protecting groundwater resources during the construction and operation of the 

project will be undertaken. Standpipe piezometers will have to be installed in some 

designated areas close to well fields and readings in the piezometers will have to be 

taken on a daily or if necessary on hourly basis in order to monitor any change to the 

groundwater table in the area. It is done to mitigate any possibility of depletion of 

groundwater or any associated risk during the excavation.  
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Peatland Areas 

Detailed site investigation must be carried out to understand the peat formation and 

peat thickness, peat properties and characteristics, hydrology and permeability, 

shear strength and density. This will lead to the assessment of the stability of the peat. 

The assessment will involve risk, hazard, impact and mitigation. 

  

Long-span Bridges 

Preference shall be given to sites that allow supports to be placed on land with 

sufficient strength and not on water. This can be achieved by making use of longer 

spans, shorter crossing distances and choosing the most suitable topography.  

 

The pre-construction activities in and around bridge sites include topographic 

surveys, geological investigations including boring under water. Every effort will be 

taken to design the crossing alignment such that it minimally impacts people, 

existing infrastructure and environment. 

 

The design of the bridge and viaducts will aim to reduce the impact of soft or 

expansive soils by devising suitable treatment of those soils and determining the 

most suitable geological materials for the piers and other related foundations. 

Sufficient study and design will be carried out for minimizing the risk caused by 

these potentials such as settlement and flow of clay.  

Quaternary Alluvium Areas 

To minimize risk during construction and after the completion of the project, testing 

of samples from subsurface investigations is required, such as from boreholes or test 

pits. Detailed studies must be done as needed to evaluate slope stability, soil strength, 

position and adequacy of loadbearing soils, the effect of moisture variation on load-

bearing capacity, compressibility, liquefaction, differential settlement, and 

expansiveness of the alluvial layers. Expansive soils are typically associated with 

fine-grained clayey soils that have the potential to shrink or swell with the repeated 

changes in the moisture content. 

 

Other than expansive soil in the alluvium, the layered soil could consist of 

compressible clay within the layers and hence the loading on top could result to 

differential settlement. Treatment of the compressible clay might have to be carried 

out if the site investigation shows the presence of such layer. The engineering 

properties of clay deposits are dependent both on their total water content and on 

the situation of the water. Water can be held in both inter-particle and intra-particle 

spaces. Removal of this water due to drying or drainage leads to shrinkage of the 

material and should be avoided. 

 

Sand layers also pose difficulty in carrying out excavation below water table. 

Necessary measures should be taken to avoid or minimize the risk when constructing 

in or using sand such as compaction for any fill placed under structures or the 

foundation below the structure itself. 
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8.3.7.2 Segment 2: Selangor  

Tunneling Works 

A majority of the tunnel sections would be in granite and schist. Other rock that will 

be encountered are phyllite and sandstone. 

 

The implementation of a risk management framework during Project development, 

from design to construction stages is the key in addressing the challenges or risks 

due to development in a highly variable soil and geological conditions, particularly 

in areas with uneven grades of weathering especially in granite. This is crucial in 

successfully overcoming or reducing the risks with a high level of confidence. All the 

risks need to be considered in selecting the most suitable type of construction 

techniques for the major civil engineering works such as tunneling, pile foundation, 

excavation and retaining structures for underground construction at the tunnel 

portals. 

 

Detailed soil investigation involving boreholes and ground geophysical methods are 

considered a necessary part of the works. Where deemed necessary, supplementary 

soil investigation, which may include additional boreholes, suitable geophysical 

survey methods or combination of more than one method would be prudent 

particularly for the tunnel portal areas. Adequacy of the soil investigation works are 

to be determined by the engineers considering the variable nature of the subsurface 

environment. 

 

As the proposed tunnels in the alignment are quite short, drill and blast will be used 

in the construction. However, some challenges during tunneling is when the tunnel 

encounters weak zones. Weak zone causes instability to the tunnel roof hence can 

lead to collapse and oversizing of the tunnel which requires support systems (Chart 

8-7). This is done to take care of rock falls and flow of water into the tunnel. 

Misjudgments in the design of support systems can lead to very costly failures. 

Depending on the technology used in tunneling, use of spot bolts and shotcrete will 

normally be carried out for safety reason where the rock mass is more heavily jointed. 

Other measures normally undertaken in this situation is rock quality probing ahead 

of the tunnel excavation, grouting, lattice girders and steel arches. These measures 

are normally capable of limiting the excessive groundwater flow associated with 

weak zones. Grouting is done to intercept large empty joints or joints infilled by clay 

in the rock mass to improve the stability of the bedrock especially in the weak zones.  
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Chart 8-7 : Principle sketch of commonly used tunnel support systems in weak 

rocks  

Generally, tunnel linings are grouped into three main forms, some or all of which 

may be used in the construction of the tunnels in Selangor: 

 

i. Temporary ground support 
ii. Primary lining 

iii. Secondary lining. 
 

Temporary ground support. In rock tunnels where the ground has insufficient stand-

up time to allow the construction of the primary lining some distance behind the face, 

some form of temporary ground support applied at the tunnel face is required e.g. 

rock bolts, shotcrete and steel sets.  

 

Primary lining. A primary lining is the main structural component of the tunnel 

support system which is required to sustain the loads and deformations that the 

ground may induce during the tunnel's intended working life. A further function 

performed by the primary lining is the control of water egress (exit) and ingress 

(entrance).  

 

Secondary lining. Various tunnels require smooth bore profiles for their intended use, 

e.g. sewer and water tunnels or aesthetic finishes for public usage, e.g. highway and 

pedestrian tunnels. Erosion and corrosion protection for the primary lining and 

further waterproofing may also be required, all of which are provided by secondary 

linings. 

 

Tunneling and designing tunnel support systems through the schist, phyllite and 

sandstone, along the alignment of the ECRL need special care. During the 
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investigation, the different rock types and their rock mechanical properties and 

strength would be determined so appropriate steps could be taken to ensure the 

stability of the rocks and their support is adequate during the construction and 

operational period of the tunnel. 

 

In the extreme jointing, grouting will be carried out through holes drilled ahead of 

the tunnel face (Chart 8-8) to stabilize the rock ahead of the excavation. Rock fissure 

grouting can also be carried out for base grouting to prevent infiltration from the 

base of excavations or be carried out along the perimeter of excavation area to form 

curtain grouting to stabilize the wall and preventing excessive groundwater flow 

into the excavation. 

 

 
Chart 8-8 : Pre-excavation grouting and tunnel excavation pattern 

 

Reducing the permeability of the rock mass by pre-excavation grouting has become 

important in tunneling and underground excavation, particularly whilst executing 

such work in urban or sensitive areas with a highly developed surface infrastructure 

and in areas which are sensitive to fluctuations in ground water levels. 

 

Drill and blast excavation methods often face challenges with layered sandstone and 

phyllite (also foliated), and schist because different rock types react differently to the 

excavation and blasting e.g. highly dense rock distributes the blasting power better 

to the surrounding rock while loose sedimentary rock can react as a damper and 

therefore more blast holes and more explosives are needed to get the same results 

(Erlingsson, 1997). Another challenge is, if weak sedimentary layers appear in the 

top/roof of the tunnel, causing blocks to fall or cave in. It is even worse if the 
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excavation is in the same direction as the dip of the stratum, the weak layers cannot 

be seen and supported in advance. They shatter badly during blasting. However, if 

the rock is soft and uniform, the tunneling is fast. Most of the time, tunneling in softer 

phyllite will require lining. 

 

Blasting has to be very precise and well designed for optimal fragmentation and 

good release of the designed round. Precision and design are in higher value when 

tunneling in the downstream of Batu Dam and when tunnel quality requirements are 

high. High quality means good water proofing, reinforcing and good shape of the 

tunnel. Sensitive environment is considered to be more difficult for the use of drill 

and blast method since the structures nearby will also be a factor in blast designing. 

Blasting generates ground borne vibrations and vibration can cause damage to the 

existing structures. Stages of drilling and blasting might also be harmful for people 

living close by the site. The environment must also be considered when tunneling. 

 

Charge rates correlate with the amount of vibration. When burden, spacing and 

charge are small and rock release is easy, blasting will not cause much vibration. 

These necessary design quality requirements are necessary to prevent damage 

caused by blasting to the rock structure.  

 

In most of the cases, when tunneling in a sensitive environment, a risk analysis is 

done usually by a vibration and blasting consultant with strong experience and 

knowledge. This risk analysis maps the risks of the blasting vibrations and 

prevents the risk of damage done to the existing structures. Risk analysis typically 

involves:  

 

• Type of structure (dam, spillway, bridges, offices, residential etc.)  

• Condition of structures  

• Type of foundations (slab, pad footing etc.)  

• Materials of foundations (schist, granite, sandstone etc.)  

• Distance to the structures  

• Frequency  

• Sensitive materials and equipment. 

 
For Segment 2, the environment and the existing structures need to be examined 

and observed before blasting. The observation is done usually by structure 

and/or vibration specialists and they usually map out any existing cracks on the 

walls and the type of footing of structures.  

 

Monitoring of vibrations, blasting and other related works is a vital element in 

tunneling in sensitive environments. Risk analysis of the existing structures (e.g. dam 

and spillway) will chart the risks and will prevent damage done by vibrations so that 

tunneling is safe for the rail project. 
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Excavation and Construction of Retaining Wall  

Major excavations and retaining wall construction are expected to be carried out for 

the tunnel portals, stations and cut slope. There could be potential slope failures, 

slump zone and boulders. Appropriate temporary support (e.g. steel strutting or 

temporary ground anchors) will be used together with the retaining structure as 

support system for excavation works. Depending on their use, the geology and 

excavation depth or retention height, a variety of wall type will be designed and 

utilized at these locations and each retaining wall technique from soft wall to a stiff 

wall has its advantages, disadvantages and risks. It is very important to carry out a 

thorough risk assessment prior to commencement of the design process to evaluate 

potential construction risks which are associated with certain types of wall. 

 

Suitable earth retaining structure system (e.g. secant pile wall) may be used to tackle 

irregular or weathered bedrock. Secant piles are relatively impermeable and can 

prevent excessive seepage of groundwater into the excavated pit from the high 

permeability granular subsoil above. 

 

The excavation of the rock for the rock slope along the alignment shall be carried out 

in stages with geological mapping and rock characterization analyses to design the 

necessary rock slope strengthening measures. Sufficient detailed ground 

investigation and geophysical survey shall be carried out to identify the bedrock 

profile, boulders, and uneven weathering profiles and localized deep bedrock 

weathering due to the presence of weak zones for detailed design. 

 

Minimize slope disturbance by performing scaling of loose rock, and install rock fall 

netting, soil nails or rock bolts as necessary. Conduct geotechnical and geological 

evaluations of slope stability analysis to determine factors of safety and whether 

mitigation measures such as buttressing, retaining walls slope or rock bolting are 

appropriate. Implementation of the recommendations for mitigating long-term 

landslide impacts shall be verified by monitoring of construction activities. 

 

Excessive Groundwater Seepages 

Mitigation measures will have to be carried out to minimize impacts to groundwater 

regime during excavation works. Groundwater is always a main concern for 

excavation works to reduce the rate of groundwater inflow into excavation. It is a 

way to reduce pathways of water flow into excavated area in order to prevent 

excessive groundwater drawdown on the retained side. 

 

Rock fissure grouting can also be carried out for base grouting to prevent infiltration 

from the base of excavations or be carried out along the perimeter of excavation area 

to form curtain grouting to stabilize the wall and preventing excessive groundwater 

flow into the excavation. 
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Groundwater can be kept out either permanently such as for long term 

waterproofing for a basement, or temporarily such as to ease work during excavation. 

Excessive flow of groundwater into the excavated pit will have to be prevented as it 

will trigger excessive settlement in surrounding ground and could even trigger wall 

or slope collapsing into the excavated areas.  

 

The following provisions can contribute certain degree of water-tightness to the 

basement during the construction:  

 

i. Sheet piling  

ii. Diaphragm walls  

iii. Suitable grouting to the sub-soil. 

 

In addition, ground water can be further controlled using the following arrangement: 

  

i. Sump pumping  

ii. Well point systems  

iii. Shallow or deep-bored wells  

iv. Horizontal ground water control  

v. Electro-osmosis method. 

 

Fault Areas 

The railway line in Selangor would cross a number of small faults. These zones are 

normally geologically weak zones in which construction of major civil works on top 

of them will require proper treatment on the foundation. Avoid faults at great 

intersecting angles to minimize the overlapping of them. A right-angle intersection 

is the best. Treatment must cross the faults, and possibly anti seismic measures such 

as engineering grille, pile and retaining wall should be undertaken for rail bed and 

its slopes. 

 

Landslide Prone Areas 

One of the ways in minimizing landslide along the rail track would be avoiding steep 

slopes and choose gentle slope areas. There are no known earthquake-induced 

landslides along the alignment. Earthquake – induced landslides usually occur at 

turning parts of a slope, thin mountain ridge, isolated hills with free faces etc. as 

seismic waves have a significant amplification effect in these areas.  

 

Potential landslides may occur at valleys traversed by the alignment. Debris flows 

are normally closely associated with climate and triggered by heavy rainfall, which 

happen frequently from November to January. The debris flows are formed in high 

elevation areas with slope gradients greater than 30°.  
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In areas where layered rock is cut to make way for the rail line, extra care should be 

taken during the design and construction stage the prevent daylighting of the layered 

rock (Chart 8-9). 

 

 

Chart 8-9 : Road cutting along hill slope in layered rocks.  

(A) daylighting will cause landslide (B) better design and constructed cut slope 

 

Limestone and Mined- out Areas 

In limestone areas, the site investigation would be carried out in a more extensive 

manner. Actual site condition would have to be configured and understood, so that 

the design would take into consideration all the features in limestone such as 

irregular depth of bedrock and extensive overlay of soft soil on top of the limestone, 

and also the mined-out areas. 

 

Extra caution would be undertaken during the construction of the related 

infrastructures on karstic limestone and mined out areas with soft geological 

materials. The enhancement of soft ground conditions that would eliminate the need 

for a deep foundation would be considered. Improvement of the performance of the 

ground in situ by compacting, reinforcing, or fixing soil masses and particles would 

be incorporated in the design. 

 

In limestone areas, one frequent problem related to construction is the formation of 

sinkholes. Sinkholes are usually triggered by construction activities due to: loss of 

fines through groundwater seepage, lowering of groundwater table, imposing of 

additional loads, vibrations, direct punching of cavity cover by boreholes or piling. 

Limestone covered by thin soils is more susceptible to occurrences of sinkholes. Signs 

of sinkhole formation, ground subsidence or surface depressions would have to be 

immediately and clearly marked. Work will be temporarily halted and the immediate 

area around the depression evacuated until it is deemed safe and stable, then 

necessary strengthening of the site would have to be carried out. 
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Former coal mining areas in Batu Arang 

Due to the collapsed of underground openings, several areas in the Batu Arang town 

experienced ground settlement. Detailed study on the extent of the underground 

openings will have to be carried out to ensure that they are not extended into the 

alignment of the ECRL line. Several methods such as geophysics could be used to 

study the presence of the openings and if they are found to be extended to the 

proposed line, sealing them would be the most appropriate way to prevent 

settlement during construction and operation of the rail. 

Soft Quaternary alluvium 

In Klang and Kapar area, the stretch of the rail line will be constructed on the 

Quaternary alluvial soil. In these areas, soft clay with organic materials are common 

and to minimize risk during construction and after the completion of the project, 

testing of samples from subsurface investigations is required, such as from boreholes 

or test pits. Detailed studies would be carried out as needed to evaluate soil strength, 

position and adequacy of loadbearing soils, the effect of moisture variation on load-

bearing capacity, compressibility, liquefaction, differential settlement, and 

expansiveness of the alluvial layers. Expansive soils are typically associated with 

fine-grained clayey soils that have the potential to shrink or swell with the repeated 

changes in the moisture content. 

 

Other than expansive soil in the alluvium, the layered soil could consist of 

compressible clay within the layers and hence the loading on top could result to 

differential settlement. Treatment of the compressible clay might have to be carried 

out if the site investigation shows the presence of such layer.  

 

Foundation design would be tailored to soft and expansive clay in order to minimize 

the risk during and after the construction. 

 

Seismic effects  

The 2009 study by Jabatan Meteorologi dan Akademi Sains, concluded that the degree 

of risks to seismically induced disasters (earthquakes) in Peninsular Malaysia is 

relatively low and as no significant tectonic earthquakes originating within the 

Peninsular have been known before the 2007 Bukit Tinggi earthquakes, it is believed 

that, in Peninsular Malaysia, these earthquakes are isolated and infrequent. 

Therefore, the ECRL alignment is assumed to be far from the large or significant 

seismically originated activities which might incur any significant damage during 

and after the construction of the rail alignment. With the low magnitude earthquake 

and Bukit Tinggi Fault is inactive, surface displacement across the fault rupture is 

not likely to occur and damage the facilities in the area. However, it is worthwhile to 

consider seismic design input for all the related infrastructure as the alignment is 

located within the medium risk earthquake zones.  

 

During the construction of the various tunnels that cut across varied geological 

nature, local earthquake might induce significant vibration that cause debris falling 
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from the roof and the site of the tunnelling since the faulted areas are normally highly 

fractured and weathered, therefore immediate tunnel support is highly 

recommended straightaway after exposing the rock surfaces.  

 

Earthquake monitoring is recommended to be carried out in the area during the 

construction especially when tunnelling is being carried out. It is advisable to carry 

out seismic monitoring during the operation of the project as well. 

 

 

PLEDGE FOR GEOTECHNICAL & GEOLOGICAL RISKS 
 

MRL pledges to: 

 

1. Work and collaborate with the Department of Minerals & Geoscience HQ and 

States during the design, construction and operation stage. Such collaboration is 

pertinent for the tunnel constructions. 

 

2. Carry out detailed Soil Investigation (SI) and Geotechnical Assessment Reports 

for the preliminary and detailed engineering design prior to commencement of 

construction work, and during the construction work. SI and Geotechnical 

Reports will be submitted to the Department of Minerals & Geoscience. 

 

3. Detailed geotechnical report emphasizing on the blasting method as well as the 

technology that will be used will be submitted to JMG for approval. 

 

4. Conduct a hazard and risk study for landslide and seismicity risks and submit 

the study report to the Department of Minerals & Geoscience once all the 

geotechnical and soil investigations are completed. 

 

5. Detailed information on construction materials (aggregate, sand, earth, etc.) will 

be included in the Environmental Management Plan (EMP) report upon the 

availability of the data. 

 

6. Potential for mineralization of silica sand will be explored during the detailed 

design stage. 

 

7. As the proposed Project involves slopes of Class III and Class IV, the Project will 

be submitted for Jawatankuasa Kawasan Sensitif Alam Sekitar (KSAS) in 

accordance with Garis Panduan Perancangan Pembangunan Di Kawasan Bukit 

dan Tanah Tinggi. 
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8.3.8 Flooding 

Flooding is a significant potential impact which requires appropriate mitigation 

measures, in design, during construction and operational maintenance. Although the 

railway itself is located above flood levels, measures will be put in place to ensure 

that the ECRL does not aggravate the flood situation during all stages of the Project. 

Careful analysis of rainfall-runoff based on appropriate JPS Hydrological procedures 

and also simulation of water surface profile from known water levels is necessary. 

The hydraulic structures will be designed as not to create afflux more than 0.1m in 

flood prone area through the hydraulic structures. The railway sub-grade level 

should also be based on a backwater analysis of drains from main watercourse to the 

hydraulic structure such as cross culverts. To ensure that railway is not submerged 

during major storm, the analysis will be based on a return period of 1/100 years ARI 

with a freeboard of min 1.0m above subgrade level. 

 

The Project Proponent and engineers are currently working on the engineering 

design for the entire alignment including for drainage and flood mitigation. 

Sufficient engagement will be carried out with JPS and other relevant agencies to 

ensure that the design for drainage and floods fulfils all requirements. 

8.3.8.1 Elevated Viaducts 

Elevated viaducts will be used to cross floodplains. This method, although costly, 

greatly reduces the impact on the floodplain. Elevated viaducts allow floodwaters to 

flow relatively unhindered compared to embankments. A total of 26.59 km of 

elevated section has been provided. 

 
Table 8-31: Elevated Viaducts along the Alignment 

Segment Chainage Crossings Length (m) 

Kelantan 

CH 740 - CH 820 Irrigation canal 80 

CH 1200 - CH 1520 
Irrigation canals &  

Sg. Mentua 
320 

CH 1820 - CH 2570 Irrigation canals 750 

CH 4400 - CH 4620 Irrigation canal 220 

CH 5720 – CH 6020 Irrigation canal 300 

CH 6970 – CH7520 Sg. Pengkalan Nangka 550 

CH 8790 – CH9020 Irrigation canal 230 

CH 9970 – CH 10270 Irrigation canal & Jalan Berangan 300 

CH 13090 – CH13600 Irrigation canal 510 

CH 14570 – CH 14970 Irrigation canal 400 

CH 15730 – CH 16570 Irrigation canal 840 

CH 17370 – CH 17770 Irrigation canal 400 

CH 18150 – CH 18320 Irrigation canal 170 

CH 18640 – CH 18860 Irrigation canal & Kubang Sepat 220 

CH 20170 – CH 23220 Sg. Kelantan 3050 
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Table 8-31 : Elevated Viaducts along the Alignment (cont’d) 

Segment Chainage Crossings Length (m) 

Selangor 

CH 520 - CH 700 Sg. Gombak 180 

CH 800 - CH 1350 Sg. Gombak 550 

CH 7200 – CH 7900 Sg. Batu 700 

CH 21700 – CH 23100 Serendah Town 1400 

CH 25680 - CH 25970 Sg. Serendah 290 

CH 26180 – CH26360 Sg. Serendah 180 

CH 27000 -  CH 27620 
Sg. Serendah &  Jalan Bukit 

Beruntung 
620 

CH 28100 -  CH 28350 North-South Expressway 250 

CH 32620 -  CH 33800 Sg. Garing 1180 

CH 34200 -  CH 34700 Sg. Kundang 500 

CH 40150 -  CH 41200 Plantation drains 1050 

CH 44100 -  CH 44450 
Kuala Lumpur-Kuala Selangor 

Expressway 
350 

CH 45450 -  CH 46050 Sg. Buloh 600 

CH 50570 -  CH 51100 Persiaran Puncak Alam 530 

CH 53550 -  CH 53950 Plantation drains 400 

CH 55000 -  CH 55200 Plantation drains 200 

CH 56280 -  CH 56350 Plantation drains 70 

CH 57600 -  CH 57700 Plantation drains 100 

CH 60400 -  CH 61050 Plantation drains 650 

CH 63100 -  CH 63500 Plantation drains 400 

CH 65700 -  CH 68600 Plantation drains 2900 

CH 69250 -  CH 69800 Sg. Puloh 550 

CH 70400 -  CH 73800 Sg. Puloh 3400 

CH 74350 -  CH 75150 Sg. Klang 800 

CH 76700 -  CH 77100 Sg. Telok Gadong Besar 400 

8.3.8.2 Cross Culverts and Balancing Culverts 

Where embankments are unavoidable, cross culverts and balancing culverts will be 

used to enable the passage of floodwaters. A detailed hydraulic study is currently 

being carried out upon completion of detailed ground survey to determine the exact 

location and design of the culverts. The flow chart of the design process is shown in 

Chart 8-10. 
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Culvert acts as an enclosed channel that serves as a continuation for an open channel 

through the embankment. Culverts are typically designed to pass the design 

discharge without overtopping the embankment or causing extensive flooding at the 

upstream end. To ensure that there is no water built up at the upstream, the depth of 

water at the upstream (headwater) will not be more than the depth of the culvert. 

The design of the balancing culvert/ cross culvert will be determined at the detailed 

design stage in accordance to MSMA 2nd Edition, Chapter 18. A typical balancing 

culvert/ cross culvert design in shown in Chart 8-11.  
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Chart 8-10 : Design Process 
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Chart 8-11 : Typical Balancing Culvert / Crossing Culvert 

 

 
 

 

 

 

 

 

  



 
 
 

 
Section 8 Mitigation Measures 8-87 

 

8.3.8.3 River Crossing Structures 

Where the viaduct traverse across or along the rivers, the piers will be located as far 

as possible from the dominant flow channel to minimise incidence of blockages 

which will induce backwater that may cause flooding upstream. Bridge waterway 

hydraulic design will include a backwater analysis using cross section survey of the 

existing watercourses.  

 
Table 8-32 : Bridges / Viaducts  

Segment Viaduct/Bridges 

Kelantan 15 

Selangor 25 

8.3.8.4 On Site Detention 

On site detention (OSD) storage will be provided at maintenance bases and stations. 

The detention tank may be an underground tank (or equivalent) which will collect 

and store storm water runoff during a storm event and release it at controlled rates 

to the downstream drainage system, thereby attenuating peak discharge rates from 

the site. With the detention storage tank in place, the drainage system as whole can 

cater for higher intensity storms. The design of the OSD at each location will be 

determined in the detailed design stage. A typical RC detention storage tank is 

shown in Figure 8.3.8-1a-c. 

8.3.8.5 Temporary Drains 

During the construction period, temporary drains will be constructed to 

accommodate this change in surface runoff. Generally, the temporary drainage 

system will consist of temporary earth/ perimeter drains that will eventually lead to 

the silt traps before being discharged into the existing drains and to the rivers/ sea. 

The sizing of the silt traps must be able to accommodate the change in runoff during 

the construction phase. The details of the provision of temporary drainage are as 

detailed in Section 8.3.1.1.  

8.3.8.6 Stream Crossings 

Where there are stream crossings along the Project alignment or along access roads, 

culverts will be constructed to allow effective passage of the stream flow. A 

minimum distance is needed between culverts with infill to be properly compacted. 

This fill must be protected from washing out by installing an end wall or armouring 

at the inlet and outlets areas. A debris guard could also be needed. The culvert must 

have a large enough opening to handle peak runoff. Ideally, a properly designed 

culvert’s simulated bed will reflect the natural streambed where water flow 
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conditions inside the culvert are much like the conditions at the upstream and 

downstream sites of the crossing. Some of the design considerations for culverts are 

as described below: 

 

 Wing walls may be used to aid in directing the flow of water at the outlet and 

directly into the inlet to help prevent erosion.  

 Headwalls may prevent washouts at steep slopes and unstable fill sites. 

 Culvert should be installed so that the existing waterway slope/ gradient is 

not changed.  

 Sandbagged headwalls are traditionally used as a temporary measure and for 

sandy non-clay soil conditions. 

 The culvert should be aligned with the waterway, with no changes in water 

flow direction at the upstream or downstream area of the crossing.  

 Culverts should never be installed with bends in them.  

 When a debris barrier/ trash grate is used to catch debris, the grate should be 

installed with a low incline to prevent floating debris from being held against 

the grate by the flow. This can cause washouts.  

 Culverts should be inspected after heavy rainstorms and flood events.  
 

 

A typical section showing a culvert installation is shown in Chart 8-12 while Plate 8-

31 shows a culvert with sandbagged headwall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Private Water Crossings, FEMA 

Chart 8-12 : Culvert in Section 
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Source: Retrieved from Conservengineer 

Plate 8-31 : Culvert with Sandbagged Headwall 

8.3.8.7 Stream Diversion and Realignments 

Any stream diversion and realignment will obtain prior consent from JPS Malaysia 

before the commencement of work on site. In accordance to Waters Act 1920 (Act 

418), revised in 1989, approval will be obtained whenever any diversion of streams 

is necessary. In Selangor, the diversion of streams may also be subjected to the 

approval of the Selangor Waters Management Authority (LUAS).  

 

In terms of construction work sequence, cross culverts will first be constructed at the 

embankment sections of rivers to allow flow of river and impede upstream flood 

occurrences.  

 

During the detailed design stage, the river reserves will be identified in accordance 

to Section 13 of National Land Code Act 1965 (Warta Kn. 2402/2014) and Garis 

Panduan Penetapan Rizab Sungai published by Jabatan Pengairan dan Saliran (JPS). 

The river reserves will be marked on the plans submitted to JPS for approval. 

8.3.8.8 Housekeeping 

Besides this, proper disposal of biomass and construction debris should be practiced 

to ensure clogging of the waterways and drainage does not occur. Good 

housekeeping will be practiced at all times. Some of the good practices are: 

 The drainage system around the site will be checked for any clogging or 

blockage after heavy rainfall. All drainage conveyances and outlets will be 
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installed correctly and are operational. Inlet areas will be inspected to ensure 

complete stabilisation and remove any debris that could clog inlets. 

 Locate waste-collection areas away from watercourses and storm drains. 

 Place material storage areas near the construction entrance and away from 

waterways and drain. 

 Design proper waste management procedures and practices. Practices such 

as trash disposal, recycling, proper material handling and clean up measures 

can reduce the potential for storm water runoff to pick up construction wastes 

and discharge them to surface waters. 

 BMPs’ must be frequently inspected and maintained if necessary. 

8.3.9 Irrigation infrastructure 

The ECRL alignment cuts across extensive granary areas in Tumpat, Kelantan where 

there are irrigation schemes managed by Kemubu Agricultural Development 

Authority (KADA) and the Department of Irrigation and Drainage (JPS). As such, 

mitigation measures are required to be incorporated into the Project design and 

implemented in the construction and operation of the Project. The detailed design of 

the Project will take into consideration the necessary mitigation measures and be 

based on detailed ground survey information. 

 

During the construction stage, the primary mitigation measures that are required to 

be implemented are the erosion and sedimentation control measures, which will 

minimise impacts of soil erosion and sedimentation on the existing irrigation canals. 

These mitigation measures are particularly important at critical areas where the 

alignment and/or stations are close to irrigation canals, whereby eroded soil from 

earthworks and embankment filling works can easily flow into irrigation and 

drainage systems and cause siltation and clogging. Locations of viaduct piers will be 

carefully selected to avoid irrigation canals and pipelines. Construction methods will 

also be designed to minimise access into paddy fields and irrigation systems. Access 

roads and laydown areas will be situated at areas where impacts to irrigation canals 

can be controlled and minimised. As described in Section 8.3.1, the soil erosion and 

sedimentation control measures will be implemented and maintained properly at 

construction sites. Water pollution measures will also be implemented in order to 

protect the water quality and ensure that the water is suitable for irrigation. 

 

PLEDGE FOR FLOODING/DRAINAGE ISSUES 
 

MRL pledges to: 
 

1. Work closely with Department of Irrigation and Drainage (DID) (state and 

districts) to address drainage and flooding issues. Engagements will be carried 
out with DID to obtain information pertaining to the existing flood mitigation 

programme, proposed/ on-going projects to ensure that the design for drainage 
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and flood mitigation measures fulfills all requirements during the detailed design 

stage. 

 
2. Carry out the detailed design study which comprises hydrological study, 

hydraulic study, river analysis, culvert analysis and drainage design. The reports 

will be submitted to the Department of Irrigation and Drainage (DID) at state and 
district levels. 

 

3. Kemubu Agricultural Development Authority (KADA) will be engaged by the 

consulting engineers during the detailed design stage for further discussion.  

8.3.10 Ecology 

Ecological mitigation measures that are proposed during the construction phase of 

infrastructure projects generally serve to minimise potential ecological impacts. The 

proposed mitigation measures comprise of best management practices for 

construction activities to minimise habitat loss, disturbances and potential human-

wildlife conflicts, and structural measures that will facilitate wildlife movement. 

 

Development of the ecological mitigation measures during construction were based 

on the major potential ecological impacts which were identified in Section 7.4.10. 

While some of the potential ecological impacts such as habitat fragmentation is 

inevitable, the proposed mitigation measures will minimise the effects of these 

impacts on the surrounding environment. 

8.3.10.1 Overview of Proposed Ecological Mitigation Measures  

The alignment went through number of revisions in the planning and designing 

stage. The revision of the alignment was at Rantau Panjang FR, where previously the 

alignment will fragment the reserve by 7.3%. After field surveys, consultation with 

stakeholders and design improvements, the alignment has been redesigned and now 

degree of fragmentation has been reduced to 1.6%. 
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Chart 8-13 : Alignment at Rantau Panjang FR: Before and After Redesign 

 

BEFORE REDESIGN 

AFTER REDESIGN 
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Despite this positive change, proper mitigation measures are still required. The 

proposed ecological mitigation measures are divided into two categories; (i) 

measures that are to be applied throughout the construction of the Project; and (ii) 

measures that are to be applied at specific sites. The overall mitigation measures are 

presented in Figure 8.3.10-1. 

 

Best Management Practice 

 

The proposed mitigation measures that are to be applied throughout the construction 

duration of the alignment comprise of best management practices pertaining to 

vegetation removal and land preparation activities for construction. The purpose of 

these practices is to reduce impacts from potential habitat loss and disturbances, 

habitat fragmentation, and human-wildlife conflicts. 

 

1. Phasing of Land Clearance 

 

Phasing is defined as a systematic and orderly approach during land preparation 

activities, which includes removal of ground vegetation and establishing access 

roads and construction facilities. This approach will help minimise the impacts from 

habitat disturbances, especially when construction is carried out within or near 

forested areas. 

 

Instead of being carried out in a scattered manner, land clearing activities must start 

from one end of the alignment within the forest areas at a starting location, usually 

in an already cleared area or one end of the alignment within the forest areas. The 

clearing shall progressively move in a single direction towards areas with heavier 

vegetation to the middle and out of the forest habitat. This will increase the chance 

of wildlife (terrestrial and arboreal) to take refuge in nearby habitats by allowing 

sufficient time and space for escape. Therefore, this allows wildlife to retreat into 

other forested areas and not encroach into the construction site. Phasing of land 

clearance must be applied throughout the whole alignment, whether in forest 

reserves, state land forests or private land forests.  

 

Phasing of the site clearing in this manner will also minimize the impact on 

disorientation during wildlife migration since the migratory routes will not be 

abruptly blocked. Migrating animals can circumvent the cleared area when clearing 

is done in phases.  

 

2. Minimisation of Clearing Activities 

 

Unnecessary opening, cutting and land clearing should be avoided to minimize the 

size and extent of the area that will be disturbed. In establishing temporary access 

roads to construction site, choosing the right pathway is necessary. In forest areas, 

existing roads such as local roads or logging roads (if any) are recommended to be 
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used by upgrading the infrastructure. For forest area without any existing roads, new 

roads must be constructed via phasing of land clearance practices. Existing cleared 

areas or areas with poor vegetation should be selected for such purposes.  

 

3. Education and Awareness Training 

 

There will be temporary workforce at construction sites. The workers need to be 

educated on the importance of flora and fauna conservation. Most workers in the 

ECRL project are expected to be foreign workers, therefore it is necessary for them to 

be briefed on Malaysia’s forest and wildlife legislations. Site supervisors need to 

manage their employee responsibly and keep them in check. Workers should not be 

allowed to remain inside the forest reserve except during their shift and their 

movements must be restricted to the work areas only. Killing of any animals (unless 

it poses a danger to lives) or collection of any forest products should be prohibited.  

 

4. Housekeeping 

 

The alignment will traverse through numerous forested areas which harbour both 

small and large mammals. Long-tailed macaques and wild boars are expected to be 

the most common animals that will be encountered during construction. These 

animals have been known to forage into construction sites to rummage through 

rubbish for food and leaving the site in disarray. They are also known to become 

violent when startled or provoked and can pose as a safety threat to the construction 

workers.  

 

In order to minimise human-wildlife conflicts, there is a need for proper 

housekeeping in the construction areas and labour camps. This includes proper 

disposal of waste and garbage materials from the construction site so as to minimise 

attracting animals. Good housekeeping will also avoid threats to animals such as 

consumption of plastic material, food poisoning and uncontrolled population 

increase.  Strict litter control, adequate number of litter bins, and bin clearance on a 

regular basis must be practiced. Monkey-proof bins is also recommended to be used 

in all construction sites. Additionally, educational signage within the camps on the 

linkage between poor waste management practices, pest animal populations and 

impacts to native fauna shall be provided. 

 

The surrounding areas along the alignment corridor have recorded high human-

wildlife conflict cases involving long-tailed macaques and wild boars, especially in 

Selangor. Therefore, proper housekeeping practices must be applied throughout all 

construction site to reduce risk of wildlife encroachment and conflict. 

 

 

 

 



 
 
 

 
Section 8 Mitigation Measures 8-95 

 

5. Wildlife Management Plan 

 

In addition to the mitigation measures above, a Wildlife Management Plan will be 

formulated to address matters pertaining to wildlife management around the 

alignment. The proposed Wildlife Management Plan will serve as a guideline to 

address human-wildlife conflict issues and other matters pertaining to wildlife 

encroachment/encounters, as well as general rules and regulations pertaining to 

wildlife management during the construction phase and operation phase. 

8.3.10.2 Segment 1 : Kelantan 

The alignment will not traverse through any Permanent Reserved Forests (PRFs) or 

areas with dense forests. There will be approximately 15 viaducts along the 

alignment traversing through rivers and shrublands. The viaducts should be sufficed 

to also serve as wildlife crossings for common mammals like long-tailed macaques 

and wild boars, as well as amphibians such as the monitor lizard. 

8.3.10.3 Segment 2 : Selangor 

Segment 2A: Gombak North to Serendah 

 

Between Gombak North to Serendah, the ECRL tunnel through the Selangor State 

Park across Ulu Gombak FR, Templer FR and Serendah FR at CH 7900 to CH 13000 

and CH 13200 to CH 18900 will help mitigate major habitat fragmentation impacts to 

the area. There will be zero vegetation loss and fragmentation within the protected 

areas since the tunnel entrances is located outside of the affected forest reserves.  

 

However, construction of the tunnel portal and railway on at-grade on the state land 

forests adjacent to the forest reserves will still entail vegetation removal activities. At 

such, vegetation removal activities should be carried out in phases to minimise 

impacts from habitat disturbances and enabling wildlife to retreat deep into the State 

Park. 
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Chart 8-14 : Phasing direction of vegetation clearing in state land forests south of 

Ulu Gombak FR 
 

 

 
Chart 8-15 : Phasing direction of vegetation clearing in state land forests west of 

Templer FR/north of Setia Eco Templer 

 

Tunnel Out 

Tunnel In 

Templer FR 

Serendah FR 

Setia Eco 

Templer 



 
 
 

 
Section 8 Mitigation Measures 8-97 

 

 
Chart 8-16 : Phasing direction of vegetation clearing in state land forests adjacent 

to Serendah FR 

 

Segment 2B: Serendah to Bandar Puncak Alam 

 

The alignment will traverse through the Rantau Panjang FR via at-grade and would 

require more vegetation clearing (about 19.6 ha) compared to other affected forest 

reserves. These forest reserves have been gazetted as Production Forests for timber 

production and classified Production Forests for rubber and acacia plantation, and 

still contribute towards the state revenue.  

 

Phasing of vegetation clearing activities is highly recommended during construction 

of the alignment in Rantau Panjang FR. Vegetation removal activities will begin from 

cleared areas in the eastern section of the reserve and proceed into the denser forested 

areas in a singular direction. This will help minimise impacts from habitat 

disturbances and allow wildlife such as tapirs to retreat deeper into the forest reserve. 

 

 

Tunnel Out 

Serendah FR 



 
 
 

 
8-98 Section 8 Mitigation Measures 

 

 
Chart 8-17 : Phasing direction of vegetation clearing in Rantau Panjang FR 

 

During construction activities, wildlife may retreat or forage into other areas. As such, 

there could be potential road kills if animals get disoriented and end up on roads 

within/near Rantau Panjang FR. Installation of speed reduction warning signage is 

highly recommended along Jalan Batu Arang. The sign boards should be provided 

in areas where the presence of animals along the road is known or expected. The 

signage aims to improve driver response in driving cautiously with lower speed and 

subsequently reducing potential wildlife–vehicle collisions.  

 

  
Photo by: Kate Mayberry, Mongabay  

 

Rantau Panjang FR 
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Photo by: Afar.com 

Plate 8-32 : Examples of wildlife warning signage to reduce motorists speed 

 

Even though phasing of land clearance will make animals retreat into the forest, the 

project is expected to isolate certain habitats and cause problems to some wildlife 

movement in Rantau Panjang FR. Therefore, there is a possibility that some wildlife 

would still be trapped within smaller fragmented forest or displaced to neighbouring 

plantation land or residential areas because of construction activities. If any of these 

animals or wildlife is encountered during construction, relevant local authorities 

should be notified. 

 

Segment 2C: Bandar Puncak Alam to Port Klang 

 

In Klang, only areas within the ROW in Sg. Puloh mangrove site is to be cleared to 

avoid excessive clearing of mangroves. Phasing of vegetation clearing must also be 

practiced to minimise impacts from habitat disturbances. Since the railway will not 

be entirely elevated, sufficient balancing culverts must also be provided to maintain 

water flow of the river system. The culverts can also function as wildlife crossing for 

small mammals, reptiles and other wildlife. Additionally, monkey bridges should be 

provided between CH 70000 to CH 70500 to facilitate arboreal animal movement and 

reduce human-wildlife conflicts involving macaques in nearby Kampung Batu Enam. 
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Photo by: Tim Denholm 

Plate 8-33 : Example of monkey bridges in Kinabatangan River, Borneo 

 

 
Chart 8-18 : Phasing direction of vegetation clearing in Sg. Puloh Mangrove 

Forest 
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PLEDGE FOR WILDLIFE AND FORESTRY MATTERS 
 

MRL pledges to: 

 

1. Work together with Department of Wildlife and National Parks (DWNP) to 

implement the Wildlife Management Plan (WMP) and implement all the 

mitigation measures and wildlife management practices as stated in the EIA and 

the WMP. 

2. Inform DWNP before any forest clearing starts. Vegetation clearing shall be done 

in a controlled and systematic manner to minimize the impact on wildlife.  

3. Ensure that construction workers will not carry out any hunting activities. MRL 

will provide education and awareness training on prohibition of hunting, as well 

as on prohibited activities listed in the Wildlife Conservation Act 2010. 

4. Seek approval from the respective state Department of Forestry prior to any work 

in any Permanent Reserved Forest and collaborate with the Department of 

Forestry to ensure minimal disturbance to forested areas.  

5. Ensure that any forest clearing shall be conducted in a controlled and systematic 

manner and that there will be no encroachment by construction workers into 

forest reserves along the ECRL corridor. 

6. The consultant will work closely with JPSM HQ and JPSM Selangor to resolve 

the alignment type for Rantau Panjang Forest Reserve which could be fully 

elevated, fully tunnel or a mixture of both elevated and tunnel depending on the 

topography and its vertical profile. 

8.3.11 Socio-Economy 

During construction, public concerns are focused primarily on main social impacts, 

i.e. (a) damages to their properties, (b) disruptions to their daily lives from 

construction activities, (c) safety and security matters, and (d) public health.  Most of 

these impacts are temporary but due to the lengthy duration of construction in the 

case of the ECRL, these impacts can be lead to prolonged disturbances and 

disruptions.  In view of this, the proposed mitigation actions are (1) maintaining 

communications strategy and initiating JKKK liaisons; (2) dilapidation survey; (3) 

construction management plan; (4) environmental management plan; (5) traffic 

management plan; (6) centralised labour camps; (7) public health management plan; 

and (8) local youth training programme and placement scheme. 

8.3.11.1 Maintaining Communications Strategy  

Maintaining the communications strategy set up during pre-construction into the 

construction period provides an effective channel for affected public to reach out to 

the Project Proponent on impacts during construction.  Disruptions to their living 

environment would impinge upon their ability to carry out their daily lives with ease; 

it disrupts their travel pattern to work, school, leisure, etc.; temporary severances to 
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their daily routes cause disruptions to economic, social, cultural and religious lives 

and they have to change routes.  Two important channels should be considered at 

this stage as follows: 

 

1) Hotline Service 

There has to be a hotline service made available and it would have to be 

effectively managed to expedite responses to public complaints. The use of 

mainstream media is insufficient; a feedback system has to be in place. Hotline 

services have to be manned by experienced and trained staff to handle 

construction-related complaints. 

 

2) JKKK Liaisons 

During stakeholder engagements, JKKK members and villagers have indicated 

that they would like to be informed on construction activities that affect residents. 

For example, they would like to know when construction would commence in 

their area; they would like to know when night construction may take place; they 

would like to know more on how foreign workers are being managed on 

construction sites in or near to their residential areas. A proposal put forward is 

to initiate liaisons between JKKKs and the Project Proponent. The underlying 

objective is for the respective JKKKs to be kept aware of progress of construction 

works in their areas through regular briefings to be agreed upon by the various 

JKKKs.  Such briefings could be quick interfacing carried out informally with 

JKKK members who would be responsible in updating the communities about 

ECRL construction.   

8.3.11.2 Dilapidation Survey 

The public, especially those living close to alignment, are worried over damages to 

their properties. A dilapidation survey used in urban rail construction can be used 

in the ECRL construction to ease this concern. The survey enables construction 

personnel to enter into premises that are close to construction activities to gauge the 

conditions and stability of the premises and submit a report to the Project Proponent, 

a copy of which would be given to the respective land or building owners. This 

would establish the baseline of such properties and should there be untoward 

incidents during construction, the survey findings would be used to determine the 

extent of damage to a premise and the ratification works or compensation to be 

provided.  This approach has been found to ease the worries of land/building 

owners over damages from construction. 

8.3.11.3 Construction Management Plan 

A construction management plan would be able to handle concerns over (a) utility 

disruptions during construction, (b) workers’ safety; (c) public safety; (d) noise and 
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vibrations; (e) air pollution and dust; and (f) flash floods. Noise during construction 

can be managed by having temporary noise barriers or hoardings. Vibrations can be 

managed by adopting high-tech construction methodology and equipment. Air 

pollution and dust can be managed through better site management and cleaning of 

construction vehicles. The occurrence of flash floods is to be contained through 

proper drainage management during construction, especially the adoption of 

measures to prevent obstruction of existing drainage system. 

8.3.11.4 Environmental Management Plan 

An environmental management plan supported by environmental audit is adopted 

to effectively monitor conditions during construction in order to avoid undue 

environmental damages and to help protect communities nearby construction sites 

from concerns over noise, air pollution, flash floods, and safety. 

8.3.11.5 Traffic Management Plan 

Construction of the ECRL will likely be in rural areas. In general, traffic congestion 

is not expected to occur but due to the massive nature of the project, the presence of 

heavy construction vehicles is anticipated to encroach onto rural roads which are 

narrow and designed to cater to local needs. As a result, conflicts are expected 

between rural traffic and construction vehicular movement.  In addition, rural traffic 

would include not only vehicular movements but considerable pedestrian and 

bicycle movements including animal movements. In places like Kelantan, farmers 

have raised concerns over the possibility of accidents between construction vehicles 

and their farm animals wandering along rural roads. Where construction activities 

are near to schools, especially primary schools, there are worries that rural school 

children are not familiar with construction traffic and tend to ignore warnings of 

potential road danger from heavy construction vehicles.   

 

A traffic management plan during construction is thus vital to address potential 

vehicular and non-vehicular traffic conflicts that are likely to occur in such rural 

settings. The traffic management should address potential hotspots and to take into 

consideration areas where possible animals’ movements may occur.  It should also 

consider possible temporary severances along the route, i.e. areas where construction 

activities could change the normal pattern of local movements, including those of 

farmers.     

8.3.11.6 Social Impact Assessment (SIA) Report 

The proposed Project is subjected to Section 20B (2) of the Town & Country 

Planning Act (Act 172) which requires submission of Social Impact Assessment (SIA) 
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Report. The SIA report will be prepared and submitted to PLANMalaysia for 

approval. 

8.3.11.7 Centralised Labour Camps 

During the peak of the construction period, it is estimated that there would be at least 

30,000 workers building the ECRL.   Many of these workers are likely to be foreigners. 

At the peak of construction, many of them would be located at various points along 

the alignment, at  yards and at stations. These places are near to residential areas, 

whether villages or housing schemes.   

 

Locals have raised concerns that there could be social and cultural tensions and 

conflicts between them and foreign works. Potential conflicts have been identified 

from the survey findings, stakeholder engagements and past construction 

experiences.  There are also fears over petty crimes in the neighbourhoods and 

violence among foreign workers. Locals, especially those in Kelantan, are extremely 

worried over such potential social and cultural conflicts. 

 

To minimise conflicts and potential housing shortages, centralised labour camps or 

accommodation housing can be provided by the contractors to manage the huge 

presence of foreign workers. Through this, it is hoped that their activities could be 

monitored and regulated in order to avoid cultural and social tensions with the locals. 

8.3.11.8 Public Health Management Plan 

Construction sites tend to be places where public health could be breached. Improper 

management of construction sites could make them potential breeding grounds for 

pests and diseases.  Foreign workers could bring with them diseases that have been 

eradicated in the country.  Health issues related to Malaria, Dengue, Tuberculosis, 

Dysentery, and Cholera could be especially worrying during the construction period 

for locals.  Having in place a Public Health Management Plan during construction 

would be reassuring for the locals. The Plan could ensure that: 

 

 Construction sites are maintained and kept as clean as possible; 

 Potholes and potential breeding areas are closed and monitored; 

 Foreign workers have regular health checks; 

 Reported cases of Dengue or Malaria are to be shared with the JKKKs through 

regular liaisons’ briefings.  

8.3.11.9 Local Youth Training Programme and Placement Scheme 

Construction of the ECRL offers plenty of job and business opportunities. They could 

be used to stimulate the local economy and to help to ease the incidence of youth 
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unemployment, especially in the East Coast.  Unemployed youths in the East Coast 

do not necessarily have appropriate technical skills to enable them to participate 

directly in such opportunities. Local businessmen look for business opportunities 

form ECRL construction. Such opportunities could be as contractors or as suppliers 

of raw materials and ancillary services to support the lead contractor.   

 

The suggested action is to initiate a local youth training programme and placement 

scheme. The objective is to encourage more locals, especially youths in the East Coast, 

to seek work during construction and to ease demand for foreign workers. Available 

jobs could range from semi-skilled to highly skilled. Locals should be encouraged to 

consider opportunities at all skill level through the proposed training programme 

and placement scheme. The proposed placement scheme can also be extended to 

attract local entrepreneurs to supply services and goods to the lead contractor. 

 

1) Local Youth Training Programme 

MRL has already initiated a Training Scheme with Universiti Malaysia Pahang 

to train locals for employment in ECRL during construction and operations. The 

Local Youth Training Programme could form part of this overarching strategy of 

MRL to recruit locals.  

 

The proposed programme targets mainly unemployed youths in places like 

Kelantan. Engagements there have indicated that there are many unemployed 

youths; many may have incomplete paper qualifications and would not qualify 

for formal training or even semi-skilled jobs unless there are apprenticeships 

available. This programme shall involve short skill training at local GiatMara or 

community or technical training colleges to meet demand during construction. 

Part of the programme is to initiate apprenticeship in various construction skills.  

The programme complements and support the current MRL training programme 

as it targets lower skills set that are more in line with MLVK requirements.  Local 

JKKKs are encouraged to assist in the recruitment exercise, targeting 

unemployed youths 

 

2)  Placement Scheme 

A Placement Scheme is proposed to match unemployed youths with available 

job opportunities as well as to match local entrepreneurs with demand for goods 

and services. The local JKKKS, especially those in Kelantan, have expressed 

interest to participate and to manage such scheme jointly with the Lead 

Contractor. The JKKKs are more familiar with the local situation and could be 

invaluable in tapping into local resources to support the development. 

8.3.12 Traffic 

Most of the stations in the Phase 2 alignment are situated at the rural (greenery) area 

away from the main road. Based on the evaluation of existing traffic condition, it 
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could be concluded that the impact on traffic, especially traffic congestion, is minimal. 

However, traffic congestion could be expected at Kapar station and Jalan Kastam 

station as the existence of construction traffic is expected to worsen the traffic 

condition. Mitigation strategies proposed to alleviate traffic congestion are as 

described in Section 8.13.12.1. 

8.3.12.1 Mitigation Strategies to Minimize Traffic Congestion  

The countermeasure strategies proposed to minimize traffic congestion are 

presented in the following: 

 

 The number of lanes on major roads shall be maintained wherever possible. 

Any reduction of lanes (only when unavoidable and when all other 

alternatives have been exhausted) shall be designed to facilitate contra flow 

options. For instance, a two-way four lane road shall minimally be reduced 

to three lanes, with the centre lane operating as a contra lane for the heavier 

movement during peak hour. 

 A minimum lane width of 2.75m-3.0m should be maintained for all the roads 

which involves reduction in lane width for construction activities. The impact 

of lane width reduction would cause the effective lane capacity to reduce 

approximately by 15%. 

 Sufficient warning signs and flagmen shall be provided at all workstations to 

facilitate better control of traffic flow. All traffic management devices and 

temporary signages/warning signs shall be maintained to ensure maximum 

effectiveness in terms of traffic management. 

 The movement of trucks shall be restricted to off-peak periods, meaning that 

trucks should only be allowed to move in and out of the construction site 

between 10am and 4pm, and between 8pm and 6am for night works at 

permissible work sites. With this restriction, it is anticipated that the loading 

would be about 23 trucks per hour during these approved time frames.  

 Adequate tow-trucks and emergency response teams shall be provided with 

a maximum response time of 15 minutes to avoid major congestion problem 

in the event of any breakdown.  

 Adequate safety and warning signs need to be placed to cater not only for 

vehicular traffic movement but also for the movement of pedestrians in the 

locality, particularly when pedestrians come into conflict with construction 

vehicles. A detailed Traffic Management Plan (TMP) shall be prepared for all 

stations to address issues relating to construction vehicle access, private 

vehicle displacement, rerouting options, road closure, acceleration-

deceleration lane, signage, signalization, pedestrian movement and 

pedestrian crossing, amongst other issues of concern during construction. 

Introduction of additional pedestrian crossing facilities such as temporary 

pedestrian crossing signals should be considered where appropriate.  
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 Temporary route diversion is recommended during off peak hours to 

minimize traffic disruption. Route diversion serves the purpose of 

minimizing delay and reduces congestion in the construction area.  

8.3.12.2 Specific Mitigation Measures for Stations  

The specific mitigation measures proposed for the stations is presented in Table 8-

33. It is anticipated that with these mitigation strategies, traffic congestion impact 

would be minimized. 

 
Table 8-33 : Mitigation Measures for Stations 

Station Mitigation Strategies 

Kelantan 

Pengkalan Kubor 

 Construction traffic access to work site during off peak hours to 
minimize impact. 

 Warning sign on the construction traffic access road and junction to 
warn for the existence of heavy vehicle. 

Wakaf Bharu 
 Flag-men as usher for ingress and egress of construction site. 

 Warning sign on the construction traffic access road and junction to 
warn for the existence of heavy vehicle. 

Selangor 

Serendah 

 Construction traffic access to work site during off peak hours to 
minimize impact. 

 Warning sign on the construction traffic access road and junction to 
warn for the existence of heavy vehicle. 

Puncak Alam  

 Construction access to work site during off peak hours to minimize 
impact. 

 Flag-men as usher for ingress and egress of construction site. 

 Warning sign on the construction traffic access road and junction to 
warn for the existence of heavy vehicle. 

Kapar 

 Avoid Jalan Meru Tambahan and Jalan Haji Abdul Mananas access road 
to construction site. 

 Propose construction traffic access from Jalan Kapar. 

 Proper traffic management plan to minimize congestion impact.  

Jalan Kastam 

 Construction traffic access to work site during off peak hours to 
minimize impact. 

 Construction traffic to avoid Jalan Kastam as access road to construction 
site. 

 Proper on-site traffic control and management. 

 Flag-men to control traffic. 

8.3.13 Hazard Control & Public Safety 

8.3.13.1 Safety Measures 

To ensure the risk to public safety is reduced or eliminated, the following measures 

are proposed:  
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a) Preparation of Site Specific Project Health and Safety Plan by the appointed 

contractors according to the DOSH’s HIRARC guidelines. This document 

shall be submitted to Project Proponent and relevant authorities for approval 

prior construction works. The details in the Project Health and Safety Plan 

will include the following: 

 

 Health and Safety Policy showing commitment of cultivating safety 

and health culture by management and all the employees. 

 

 Allocation of sufficient safety and health personnel in implementing 

the safety and health control.  

 

 Identification of site-specific potential risks and risk assessment and 

determine the effective mitigation measures.  

 

 Establishment of line of communication on health and safety issues 

and during emergency. 

 

 Emergency Response Plan (ERP) for construction. The formulation of 

the ERP will include identification of potential emergency situation, 

its effective response system and involve public participation as well 

as various government agencies such as DOSH and BOMBA. Details 

of an ERP framework are described in Section 8.3.13.2. 

 

 Procedures and care for ensuring equipment and machinery used are 

safe for usage; proper handling and housekeeping at the construction 

site; and proper scaffolding and provision of safety net are used. 

 

 Provision of sufficient full-time safety and health officer to monitor 

and implement the programme. 

 

 Provision of competence personal in compliance with applicable 

legislation and contractual requirement for high risk work such as 

relocation of utilities, scaffolding erection, and usage of heavy 

machinery. 

 

b) Ensure all the workers prior entering the site or working at the site to attend 

the safety and health training provided by DOSH or by the appointed 

Contractor. The workers shall be trained in safety working procedures 

including first aid and dealing in emergency situation. Safety drills shall be 

carried out to check the effectiveness of the safety training. 
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c) Mandatory safety inspection and audits by Project Proponent to the 

construction site shall be conducted regularly (every month).  

 

d) All excavation areas shall be enclosed with corrugated metal sheets or 

concrete barriers to limit access.  

 

e) Pedestrian crosswalks with well-trained traffic aides/ flagmen shall be 

provided near residential and commercial areas, schools, and busy areas 

along the construction site.  

 

f) Adequate lighting and reflectorized construction warning signs shall be 

installed around the construction areas to ensure safety of motorists and 

pedestrians, particularly during night time.  

 

Specific controls to address blasting works at the tunnel  
 

 Precise and accurate timing delays and proper explosive charge will be the 
ultimate aim in conducting controlled blasting to avoid blast damage or over-
break.  

 Controlled blasting shall be carried out by competent Shot-Firer.  

 Blasting time schedule shall be notified to the nearest residential or sensitive 
receptors prior to the blasting event.  

 Proper ventilation shall be provided within the tunnel construction area 
especially at the long tunnel. 

 Vibration monitoring shall be conducted during the blasting activity. 

 

Specific controls to address occupational and safety hazard 

 

 Competency certificate shall be obtained for workers handling heavy 
machinery and only certified person is allowed to operate the heavy 
machinery.   

 Safety nets shall be erected for elevated portion to prevent objects from 
dropping to the ground. 

Specific controls to address vehicular accidents hazard 

 

 Working hours for construction at congested traffic areas shall be avoided 

during peak period, i.e. 5 am – 9 am and 4.30 pm – 7.30 pm. This is to ensure 

safety of public is safeguarded by limiting construction and transportation 

activities during the peak traffic periods. 
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 Road surfaces surrounding the Project construction sites shall be repaired 

immediately and maintained regularly with clear markings. This will ensure 

the safety of road users especially during heavy rain events. 

 

 The approved traffic management plan shall be fully implemented. Adequate 

warning signboards will be well placed. Inspection will be carried out during 

heavy storm event to ensure that Jersey Barriers are not blown off/ washed 

off during the storms. Immediate action to reinstate barriers that are out of 

position. 

8.3.13.2 Emergency Response Plan Framework 

An Emergency Response Plan (ERP) is a plan to tackle emergencies that may occur 

within the Project site. This will enable lives to be protected and damages to be kept 

to a minimum in the event of an emergency. The ERP also serves as a guide to the 

workers and all key personnel at the Project site to respond to any emergencies in an 

orderly, effective and systematic manner.  

 

The ERP should be made known and available to all workers who in turn should 

become familiar with its various procedures. The overall objective of this plan is to: 

 

i. Ensure the safety of all the personnel; 

ii. Minimising damage to property and impact to the environment; and 

iii. To ensure safety of surrounding residential, commercial area, road users, and 

train passengers. 

 

For ERP for construction, the procedures to be followed in emergency situation such 

as fires or explosion, discovery of inexplosive material, structural damage, structure 

or tunnel collapse, landslides, traffic accidents, flash flood, natural disaster such as 

flooding, etc. shall be described. Emphasis on critical hazard should be placed 

especially where public are presence. 

 

The ERP should be prepared for each construction site and alignment segment by 

undertaking detailed risk studies for various activities and site conditions. This is 

important since location of each construction area or station is unique due to design 

and surroundings. Similarly, each alignment segment is different and it is important 

to consider the hazards associated with surrounding area and land uses.  

 

Basis of Emergency Response Plan 

 

The ERP is based on the requirements of all the relevant legal documents which 

include (but are not limited to): 
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i) Occupational Safety and Health Act (OSHA), 1994 

ii) Environmental Quality Act, 1974 

iii) Factories & Machinery Act 1967 

iv) BOMBA Act 1988 

 

Scope of Emergency Response Plan 

 

The scope of the ERP shall be confined to the environment, health and safety of the 

people during the construction (and operation) stage of the Project. Two or more 

copies of the Emergency Response Plan (ERP) shall be placed in prominent locations 

of the site offices and train station offices.  

 

The ERP shall address the following: 

 

i. List of individuals identified and their assigned duties and responsibilities 

during an emergency situation. 

ii. Lines of communication established to ensure all staffs and workers are 

aware of the correct response in case of an emergency situation occurs at any 

time. 

iii. Detailed instruction to notify the proper authorities (including phone 

numbers and etc.) 

iv. Detailed instruction on emergency evacuation plans, emergency drills, and 

emergency response drills for each type of emergency. 

Emergency Management Structure 

 

Emergency management structure will show the organisation chart of Emergency 

Response Team each site offices (construction phase) and train stations offices 

(operational phase). Key personnel should know and understand their 

responsibilities as well as coordinate their response actions with their sub-ordinates. 

 

Emergency Notification 

 

All emergency notification will be reported to team leader of Emergency Respond 

Team for each site office and trains stations offices via mobile communication. After 

the emergency has been reported, the team leader of Emergency Response Team will 

then activate the emergency response resources.  

 

The relevant authorities or agencies that may need to be contacted in the event of an 

emergency that is life threating to the workers and train passengers, or with serious 

environmental implications, will include (not limited to): 
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 State Fire Department (HAZMAT) 

 Royal Malaysian Police 

 Nearest Hospital/Health Clinic 

 Department of Occupational Safety and Health 

 

Emergency Evacuation Plans 

 

Detailed emergency evacuation for all offices in the train stations of the Project are as 

follows (not limited to): 

 Evacuation routes (considering potential obstructions) 

 Emergency gathering points 

 Personnel with physical disabilities 

 Placement of fire aid boxes 

 Placement of fire extinguishers 

 Emergency signage and notices 

 

For construction stage, emergency evacuation arrangements for all work areas on the 

project site will be in place. Each work area will have a designated area where the 

construction workers will be gather and be accounted for. It will be the responsibility 

of the contractor supervisor to ensure that such areas is known by all project 

employees working within that area. 

 

First aid boxes and fire extinguishers will be available in each work area. The number 

of fire extinguishers and first aid boxes will be determined based on the risk of the 

activities taking place within the respective work areas.  

 

Emergency Evacuation Drills 

 

Example of emergency drill such as train evacuation drill, evacuation and rescuing 

of workers and passengers, anti-terrorism drill, and large-scale power failure drill, 

etc. need to be conducted regularly at all train stations offices. The emergency drills 

may be planned or unplanned. These drills will be conducted with the following 

specific outcomes: 

 

i. To familiarise project personnel with the emergency evacuation planning for 

their work environment 

ii. To identify all shortcomings in the evacuation plan 

iii. To identify areas for improvement on the emergency evacuation drill plan 

iv. To measure the time required to evacuate a specific area 
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Emergency Response Drills 

 

Emergency response drills will be conducted to evaluate emergency readiness and 

response time from the locations of various emergency response services available to 

the project. Emergency response drills will at all times be planned and all role players 

will be notified of such response drills. 

 

These emergency response drills will have the following specific outcomes: 

 

i. To evaluate the efficiency in communication between the various role players 

with regards to emergency response  

ii. To evaluate the response times from the locations of various emergency 

service providers 

iii. To evaluate the efficiency/operational readiness of the various responding 

service providers to deal with construction related incidents 

iv. A desktop emergency drill will be conducted after the emergency drill to 

evaluate the availability of the primary medical receiving facilities and 

specialist emergency response service providers such as spill response. 

Emergency Response Equipment 

 

i. Hazard detection, fire protection, and emergency response equipment will be 

adequate and available during construction and operational stage. 

ii. An adequate supply of fire extinguishers, first-aid supplies, and spill 

containment equipment will be available and maintained. 

iii. Fire prevention measures will be maintained at the site office and train 

stations offices to effectively protect the safety of the employees and buildings 

as well as to comply with applicable fire codes and regulations 

iv. Equipment will be tested and inspected at least annually. 
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8.4 MITIGATION MEASURES DURING OPERATION 

STAGE 

8.4.1 Water Pollution  

8.4.1.1 Sewage Treatment 

Sewage treatment facilities will be provided at stations and maintenance bases. Based 

on the design size, the Small Sewage Treatment System (SSTS) was proposed for all 

the stations in this Project with sizes ranging from 80 population equivalent (PE) to 

150 PE. 

 

Toilet facilities on-board trains will be provided with sewage/ wastewater holding 

tanks which will be regularly emptied at the maintenance bases and/or depot. 

Adequate sewage treatment facilities will be provided at the maintenance bases for 

treating wastewater received from the train on-board wastewater holding tanks. 

Alternatively, sewage/ wastewater emptying can be carried out at depots along the 

Phase 1 alignment. 

 

Small Sewage Treatment System 

 

For this Phase, only small sewage treatment system (SSTS) is proposed due to the 

smaller sizes of the stations and maintenance bases. SSTS adopts conventional 

activated sludge process using a diaphragm pump which includes air into the 

aeration tank to reduce the BOD5 and suspended solid concentration in the sewage. 

This process will enhance the growth of microorganisms which will digest and 

convert the organic and biochemical substance in the sewage into simple and 

harmless residues.  

 

Desludging of the tanks will be carried out regularly while the effluent discharge will 

comply with Standard A of the Environmental Quality (Sewage) Regulations 2009 

prior to discharge to the receiving waterways. 

 

A schematic diagram of an SSTS is shown in Chart 8-19 while the design of SSTS is 

attached in Appendix I.  
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Chart 8-19 : Schematic Diagram of Small Sewage Treatment System 

 

 

       Source: On-Site Sewage Treatment Facilities in Malaysia, Suruhanjaya Perkhidmatan Air Negara (SPAN) 

8.4.1.2 Sludge Management 

Sludge is the by-product of sewage treatment and needs to be disposed in an 

environmentally safe manner. Dewatered sludge will be sent to the solid waste 

disposal site or dedicated sludge disposal site approved by Department of 

Environment for final disposal.  

 

Sludge from the operation of sewage treatment system for the proposed ECRL will 

be collected by licensed contractor and disposed at the nearest sludge disposal site. 

The sludge disposal landfills at Kelantan are located at Kota Bharu, Bachok and Pasir 

Mas and operated by Majaari Services Sdn Bhd. In Selangor,  the nearest sludge 

disposal site may be Trenching Site at Glami Lemi, Jelebu, Negeri Sembilan (Chart 

8-20).  

 

Upon identification of sludge disposal site(s), the Project Proponent will liaise with 

IWK and Maajari Services to ensure that the sludge disposal facility is allowed to 

accept the sludge from the operation of SSTP of the ECRL. The disposal of sewage 

sludge shall be monitored and tracked with Chain of Custody (COC) documentation. 

Copies of the Chain of Custody (COC) between IWK disposal facility and MRL shall 

be recorded and kept for verification purposes. 
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Chart 8-20 : Nearby Sludge Disposal Sites 

 

8.4.1.3 Sullage Treatment 

Any facility discharging kitchen or food preparation (i.e. from eateries at stations and 

staff quarters) wastewater would require a grease trap/ interceptor installation.  

 

The difference between an oil grease and interceptor is the flow rate of waste water 

the device can handle where: 

 

Grease traps: 

 have flow rate of less than 50 gallons per minute 

 sit under individual sinks 

 

Grease interceptors: 

 have a flow rate of more than 50 gallons per minute 

 located behind the restaurant/ facility and are typically underground 

 

Otherwise, these devices generally work the same way and provide the same results. 

The sizing of the exterior type grease traps will be based on the assumption of meals 

served per day at the eateries and the staffs’ quarters. The assumption was made 

based on from the Fats, Oil and Grease BMP Practices Manual Handbook: 

Information, Pollution Prevention and Compliance Information for Food Service 
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Facilities, published by Grease Management Program, Environmental Compliance 

Division Water Resources Department (City of St. Petersburg). 

 

Assumptions made: 

 

Stations: medium establishment volume – operating 8-16 hrs/day, serving 100 – 400 

meals per day 

 

Staff quarters: 30 meals served per day with an assumption of 10 pax staying in the 

quarters and 3 meals per day.  

 

The design of a grease trap will be based on the design by Kualiti Alam Hijau (M) 

Sdn Bhd (Table 8-34). 

 

Table 8-34 : Design of Grease Trap/ Interceptor  

Capacity 
sink 

(gallons) 

Flowrate 
(minute) 

Daily 
Meals 

Grease Trap Size  

Maximum 
Grease & 

Waste Water 
Trap 

Maximum  
Capacity 

until  
Overflow 

Stations (Under Ground Series) 

70 - 80 50 GPM 400 - 600 32" (L) x 22" (W) x 25" (H)  176 Litre 262 Litre 

Staffs’ Quarters (Under Sink Series) 

8 - 20 12 GPM 40 - 100 17"(L) x 12"(W) x 12"(H) 25 Litre 40 Litre 

Source : Kualiti Alam Hijau (M) Sdn Bhd 

 

Chart 8-21 : Grease Interceptor  

 

 

 

 

 

c 

c 



 
 
 

 
8-118 Section 8 Mitigation Measures 

 

 

 

Chart 8-22 : Grease Trap 

 

Source: Retrieved from Kualiti Alam Hijau Sdn Bhd: Oil Grease Trap and Interceptor  

 

Maintenance of grease traps  

 

 Grease traps will be cleaned a minimum of once per week. If the total volume 

of captured grease and solid material displaces more than 25% of the total 

volume of the unit, the cleaning frequency needs to be increased.  

 The maintenance will ensure that grease accumulation does not cause the trap 

to operate poorly. Grease traps not cleaned regularly will produce very 

unpleasant odours. 

 

Table 8-35 below shows the criteria for inspecting grease traps. 

 

Table 8-35 : Criteria for Inspection of Grease Trap 

Percent of Trap Filled Trap Condition  

25 Good 

25 – 50 Fair 

> 50 Poor 

Source : FOG Handbook, Information, Pollution Prevention and Compliance Information for Food Service 

Facilities, published by Grease Management Program, Environmental Compliance Division Water Resources 

Department (City of St. Petersburg). 

 

 Maintenance log to be maintained. The maintenance log serves as a record of 

the frequency and volume of grease collected during the grease trap cleaning. 

It also serves as a record of all maintenance and repairs pertaining to the 

grease trap. The log will include date, details of pump pouts or cleaning, 

details of repairs and any other pertinent records.  

Kitchen sink 
Table Top 

Floor level 

Grease Trap 
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8.4.1.4 Oil Interceptor 

Oil interceptors will be installed at the maintenance base stations, yards and depot. 

An oil interceptor will provide the preliminary treatment for oily wastewater 

discharged from the maintenance work area. The effluent from the interceptor and 

the oily residues will be handled as scheduled waste which will be collected by 

licensed contracts registered with Department of Environment, such as Kualiti Alam 

(M) Sdn Bhd. The management of scheduled waste prior collection by the contractor 

will be discussed in the following section.  

 

In terms of maintenance, 

 

 The oil will be skimmed weekly or more frequently if necessary. Dirty, sand 

and sludge will be removed on a quarterly basis at a minimum. A routine 

inspection of oil interceptors will be undertaken at least once every 3 months.  

 As the levels of solids and oils accumulate, the efficiency of the interceptor 

decreases. Solids in the interceptor should not exceed 25% of the wetted 

height of the final stage where the effluent flows to the water treatment 

system. Likewise, floating oil and grease should not exceed 5% of the wetted 

height of the final stage. It is imperative that both the oil and solids layers will 

not be allowed to reach the open end of the effluent pipe. 

 Hot water, detergents, solvents or any other chemical agents will not be used 

to flush oil out of the oil/water separator. 

 The oil and grease and bottom solids will not be disposed of into any sewer 

connected to a sewage treatment facility or any location where it may be 

introduced into a storm water drainage or a watercourse.  

 Records of the following information will be documented and kept for 

reference.  

 Dates of maintenance/ cleaning of the oil interceptor 

 Estimated quantity of waste removed during cleaning 

 Name of the scheduled waste contractor collected the waste 

 Name, address and location of the facility receiving the waste 

 

The design of oil interceptor is shown in Figure 8.4.1-1. The location of oil 

interceptors at the depot, maintenance base stations and yards will be determined at 

the detailed design stage. 

8.4.1.5 Storage of Oil & Petroleum Products 

The requirement of storage area for oil and petroleum products as well as scheduled 

wastes at the depot, yard and maintenance base stations are as discussed in Section 

8.4.3.4. 
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8.4.1.6 Spillage 

Spillages during Project operation will involve spillage of bulk cargo and oil spill 

during fuelling and maintenance operations. 

 

Spillage of Bulk Cargo (Raw Materials) 

 Basic safety procedures to endure containment of good. An Emergency 

Response Plan (ERP) will be prepared to cover the procedures when a mishap 

causes spillage of such cargo. 

 To ensure that the procedures for handling goods are comprehensive. 

 

Oil Spill 

 An oil spill contingency plan with the details of manpower, equipment and 

materials required to contain the oil spillage incident will be prepared.  

 Spill kits will be strategically located and ready for deployment in the event 

of an oil spill to prevent a spill from reaching nearby waters. This method is 

subject to good engineering judgment, considering the volume most likely 

expected to be discharged and proximity to navigable waters or adjoining 

shorelines.  

 For spillages that occur during transfers, active measures such as sock, 

absorbent, mat, other portable barrier may be appropriate provided that the 

measure is capable of containing the most likely volume of an oil discharge 

from typical failure mode and is timely to reduce the potential of spillage to 

reach waterways.  

 The biggest impact of spillage is at Segment 2B where the Sg. Selangor water 

supply intakes are located downstream of the Serendah Station. Should any 

spillage reach the waterways, the water intake operators must be informed 

immediately to enable adequate time for response and preventive measures. 

The travel time for any pollutants from Serendah Station to reach the water 

supply intakes are as per Table 7-29. 

 Oil spillage on the ground which causes soil contamination will be handled 

as scheduled waste and in accordance with the Environmental Quality 

(Scheduled Wastes) Regulations 2005. 

8.4.1.7 Track Drainage 

During the Project operation, the electric trains will have negligible leakages or 

spillages of fuel or lubricants. Only the maintenance equipment and vehicles will be 

non-electric powered, i.e. diesel or petrol engines. Fuel management system with 

controlled procedures at the depot, yards and maintenance bases will be 

implemented to eliminate overfilling of fuel and coolant tanks to prevent losses on 

tracks. A response and clean up procedure for accidental spillage will be prepared. 
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PLEDGE FOR WATER POLLUTION ISSUES 
 

MRL pledges to: 

 

1. Work closely with Indah Water Konsortium (IWK) in Selangor and Majaari 
Services Sdn Bhd* in Kelantan as well as Suruhanjaya Perkhidmatan Air Negara 

(SPAN) during the detailed designing stage of the sewage treatment system for 

each of the stations. The design of the treatment system will be in accordance 
with Malaysian Sewerage Industry Guidelines, published by SPAN. 

2. Prioritize the option to connect to the existing main sewer, if available and subject 

to IWK/Maajari and SPAN approval.  
 

3. Submit the detailed design of the Small Sewage Treatment System (SSTS) 

including detailed calculations with the process and instrumentation diagram 
(P&ID) to notify the Department of Environment as per requirement of the 

Environmental Quality (Sewage) Regulations 2009. MRL will ensure that the 

professionals preparing the detailed design for the sewage treatment system is a 
certified competent person under Section 49A of the Environmental Quality Act. 

 

4. Submit the layout of the station which shows the location of the sewage treatment 
system during the KM submissions for the stations. 

 

5. Operation of sewage treatment system for Serendah Station, which is upstream 
of existing water supply intakes, shall comply to Standard A of the 

Environmental Quality (Sewage) Regulations 2009. The effluent discharge from 

remaining stations shall comply to Standard B. The disposal of sewage sludge 

shall be monitored and tracked with chain-of-custody documentation. 

 

*Note: Operation of IWK does not cover the state of Kelantan. Majaari Services 
Sdn Bhd is the sewerage service provider in Kelantan 

8.4.2 Air Pollution & Greenhouse Gas Emission 

The air pollution and greenhouse gases emission during the ECRL operation has 
been assessed and discussed in Section 7.5.2. To further mitigate fugitive dust from 
rail operation, the following shall be implemented: 
 

•  Installation of "spreader bars" at loading points to controls the load profile 

and ensures that the profile is less susceptible to dust loss in transit. 

•  Where cargoes are particularly susceptible to dust loss, modification of the 

wagons by fitting aerodynamic canopies shall be required. To be effective, the 
design of such canopies needs to be drawn on appropriate fluid dynamic 
modelling. 

•  Use of diesel locomotive that have high fuel combustion efficiency 
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•  Regular maintenance of diesel locomotive to ensure the efficiency of 

combustion is maintained.     
 
The Project will contribute to the avoidance of greenhouse gases from the 
transportation shift. Nevertheless, following additional efforts can be implemented 
to further promote ECRL as a really green mode of transportation:  
 

 Installation of solar panel as station roofing to reduce the dependency of 

electricity from the National Grid; 

 Use of rolling stock that has greater energy efficiency and lower carbon 

footprint; 

 Establish carbon footprint tools to calculate the carbon footprint from the 

operation of the Project. 

8.4.3 Noise  

8.4.3.1 Management Measures for Noise  

The noise modelling along the proposed alignment has identified locations with 

potential concerns of noise from future ECRL operations. While the change in LAeq 

are generally not significant due to the short-term nature of train pass-bys (i.e. trains 

pass-by noise combined with ambient without trains) a noise disturbance is 

anticipated in most residential areas close to the tracks (typically up to 75m corridor 

depending on relative heights, distance and natural shielding of the receiver to the 

tracks). This short-term noise disturbance at some locations where the instantaneous 

peak maximum noise of the trains pass-bys (Lmax) were found exceeding 80 dBA 

noise limits (Schedule 5 of DOE Guidelines for Environmental Noise Limits and 

Control, 2007 for railways development).  

 

Potential noise disturbance is therefore anticipated for residential dwellings with a 

line of sight to the tracks within this 75m corridor, and also dwellings even without 

a direct line of sight but in closer proximity to the alignment. These areas have been 

identified (Table 7-115 to Table 7-118).   

 

The affected areas shall require noise mitigation measures to address potential noise 

disturbance from trains pass-bys. There is also potential concern of ECRL passenger 

and freight trains generated noise from wheels and brake squeals at tracks curvature 

and braking zones. At the Stations there is also potential noise disturbance from local 

road traffic and human activities. 

 

British Standards EN ISO 3095: 2005 Railway applications: Acoustics – Measurement 

of noise emitted by rail bound vehicles, amongst the recommendations for noise 

measurement procedures provides information on the major influence parameters 
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on railway track noise including track dynamics. Table 8-36 (as extracted from ISO 

3095: 2005) tabulates a summary of major parameters on track noise.  

 
Table 8-36 : Major influence parameters on railways track noise  

Parameter 

Parameter value for 

minimum noise 

level 

Parameter value for 

maximum noise level 

Level difference for 

min. and max. 

parameter value 

Rail Type UIC 54 E1 UIC 60 E1 0.7 dB 

Pad Stiffness 5000 MN/m 100MN/m 5.9 dB 

Pad Loss Factor 0.5 0.1 2.6 dB 

Sleeper type Bi-bloc Wooden 3.1 dB 

Sleeper distance 0.4 m 0.8 m 1.2 dB 

Ballast stiffness 100 MN/m 30 MN/m 0.2 dB 

Ballast lost factor 2 0.5 0.2 dB 

Wheel offset 0 m 0.01 m 0.2dB 

Rail offset 0 m 0.01 m 0.2 dB 

Wheel roughness Smoothest Roughest 8.5 dB 

Roughness of un-

corrugated rails 
Smoothest Roughest 0.7 dB to 3.9 dB 

Train Speed 80 km/h 160 km/h 9.4 dB 

Axle Load 25t 10t 1.1 dB 

Air Temperature 10o C 30o C 0.2 dB 

Source: BS EN ISO 3095- 2005, Annex D 

 

It is evident that noise generated at the wheel/rail interface (rolling noise) due to 

wheel roughness, rail roughness and traction (train speed) are the most dominant 

parameters followed by tracks fasteners (pad stiffness and pad damping (loss factor). 

 

In addition to the above, there is also noise associated with wheel and brake squeal. 

Wheel squeal is a high-pitched piercing noise that can occur as trains travel on curved 

track due to friction between the steel wheel and the top of the steel rail. Squeal is 

caused by lateral stick-slip behaviour of the contact between the wheel and rail 

exciting high frequency resonances in the rail and wheel. Wheel squeal is usually 

louder than other types of train noise. Brake squeal is a similar high pitch noise 

generated during braking. When the brake is applied, the brake shoe scrubs the 

wheels and causes wear and tear, which often causes a squeal.  

 

Noise (and vibration) control in principle involves measures taken to address the 

following elements: 

- Source 

- Path 

- Receiver. 
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Effectiveness of a noise reduction measure or device will depend on the wheel and 

track contributions (depending e.g. on the stiffness of the rails system, construction 

of the viaduct structure, vehicle type, etc.) to the total noise emissions.  

 

 
Source: Federal Environmental Agency Germany, 2013  

Chart 8-23 : Reduction Measures to address Trains Pass-By Noise 

 

Reduction measures that can be undertaken to address the source and path of the 

different noise and vibration sources contributing to the pass-by noise are indicated 

in Chart 8-23 above (adapted from a guideline of the Federal Environmental Agency 

Germany, 2013).  

 

The recommended noise mitigation strategy shall be based on the following best 

practice:  

 

- Trains noise emission specifications required on the rolling stock and 

track works (control at source); 

- Noise barriers (control at path).  

 

Noise reduction at source is usually undertaken by the rail systems manufacturer 

and track works contractor. In this respect the Rail Systems Designer of this ECRL 

Project should stipulate a maximum allowable train pass-by emission levels for 

procurement. Trains noise emission specifications shall be based in on ISO 3095:2013 

“Acoustics – Railway applications- Measurement of noise emitted by rail-bound vehicles”.  

 

When a maximum allowable trains’ emission noise limit is specified, there is an 

element of design, manufacture and installation responsibility imposed on the 

rolling stock manufacturer and track works contractor to implement some degree of 

noise and vibration control on the traction system, wheels and rails.  

 

Options available for noise reduction at source include:  

 



 
 
 

 
Section 8 Mitigation Measures 8-125 

 

i. Reducing wheel excitation (low roughness of rails by rail grinding and 

wheels by wheel truing); 

ii. Reducing wheel / rail vibration (by damping of rails with rail dampers 

/ constrained layer damping*, and damping of wheels with damping 

devices); 

iii. Reducing bogie body vibrations by damping (constrained layer 

damping*). 

*"constrained layer damping" is a layer of adhesive viscous material which is 

stuck onto the base metal. 

 

Squeal noise is often mitigated with wheel and rail damper solutions stated above. 

Friction modifiers can also be used to change the interaction of wheel and rail to 

prevent squeal.  

 

There is however a limit as to how much noise can be reduced at source, upon which 

the most common practice is for noise reduction in the sound propagation path. 

Options available for sound propagation path are: 

 

i. Noise barrier and enclosures; 

ii. EMU absorptive skirt; 

iii. Near track noise barrier; 

iv. Track bed absorption; 

v. Viaduct multi-plenum.  

 

Noise barrier and enclosures (partial and fully enclosed) are the most commonly 

used measures for noise mitigation that addresses all noise sources (rolling noise, 

squeals and auxiliary equipment). Noise mitigation options and effectiveness are 

summarised in Table 8-37. 

 

It is evident that noise barrier is one of the most effective mitigation measure to 

address trains pass-by noise. For squeal noise (which are maintenance related) 

localised measures in additional to noise barriers are usually required.  

 

For the barriers to be effective, there must be no line of sight between the receptors 

and the noise source. This is often a problem for receptors in high rise buildings that 

overlook the viaducts and tracks. Even if there is no line of sight, sound propagation 

by means of diffraction (sound waves “bending” over the barrier) would still result 

in noise propagation to the receiver in the “shadow” zone. The quantum of noise 

reduction depends on the “path difference” governed by relative heights and 

distances between the noise sources, receptors and top of barrier. 

 

Typical noise reduction as listed in Table 8-37, and in particular noise barriers 

ranging from 10 dBA to 15 dBA. 
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Types and design of noise barriers that are suitable for trains’ noise mitigation are 

examined below.  

 
Table 8-37 : Comparison of Noise Mitigation Measures and Effectiveness 

No Measures Mitigation of 
Abatement 

Effect 

Overall Noise 

Reduction Potential 

1 K-blocks Rolling noise network wide Up to 8 dBA –10 dBA 

2 LL-blocks Rolling noise network wide Up to 8 dBA –10 dBA 

3 General grinding of 

bad track 

Rolling noise local 10 – 12 dBA                                                                                                                                                                 

(up to 20 dBA at very 

bad tracks) 

4 Special acoustic 

grinding 

Rolling noise local 1 – 4 dBA                                                                                                                                                         

(depending on local rail 

roughness),  typical  

2dBA 

5 Disc brakes Rolling noise network wide 10 dBA 

6 Wheel-tuned 

absorbers 

Wheel noise network wide 2 – 7 dBA 

7 Bogie shrouds with 

low height barriers 

Wheel noise local 8 – 10 dBA 

8 Rail dampers Rail Noise local 3 – 7 dBA                                                                                                                                                                             

(most typical 3 dBA) 

9 Slab tracks Rail noise local 5 dBA 

10 Rail pads Rail Noise local 3 – 4 dBA 

11 Different measures to 

lower squeal noise 

Squeal noise local Up to 20 dBA                                                                                                                                               

depending on local 

conditions 

12 Shielding of 

pantographs 

High speed 

train only 

Global, >200 

km/h 

5 – 10 dBA 

13 Barriers 2 meter high All sources local 10 dBA 

14 Barriers 4 meter high All sources local 15 dBA 

15 Insulated windows All sources Inside house 

only 

10 – 30 dBA 

Source: Directorate-General for Internal Policies, European Parliament on “Reducing Railway Noise 

Pollution”.  2012 

 

 

Recommendations: 

 

Based on the above evaluation, the most effective mitigation measure to be adopted 

for the ECRL shall consists of the following: 
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- Noise barriers (3m to 5 m heights) at ECRL ROW; or 

- Noise barriers / high walls at receptors boundary. 

8.4.3.2 Noise Barrier Design  

Noise barrier design and constructions can either be of the following types: 

 

- Absorptive,  

- Diffusive; or  

- Reflective  

 

Absorption occurs when sound energy impinging onto the panels is substantially 

absorbed (typically more than 50% sound absorption) (Plate 8-34).  

 

Reflection occurs when the sound waves are reflected towards the noise source 

(when sound absorption is generally less than 20%). In practical situations, the 

reflected sound waves would be directed back onto the train coaches and other side 

of the guide way (parapet and reflective noise barrier) as well as any nearby 

buildings. Diffusive barriers are when the barriers surfaces are not flat - rendered 

with modulations on the surface so that sound is “scattered” and not reflected (like 

a mirror).  

 

Barrier designs are thus based on one or combination of the above, which then dictate 

the choice of materials to be used, its design and construction.  

 

 
 

 

 

 

Plate 8-34 : Typical absorptive metal noise barriers 

 

(b)  Conventional absorption panel 
  Source: http://alphacoustic.com/wp-content      
/uploads/2013/09/Metal-Noise-Barriers-MB-2.jpg 

 

(a) High performance absorption panel 
   Source: MMC Gamuda KVMRT Project – SBK Line 

http://alphacoustic.com/wp-content
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Source: http://www.forster.at/uploads/tx_chimgslider/Wien2.jpg 

Plate 8-35 : Metal absorptive noise barriers for railway noise mitigation 

 

 

 

 
Plate 8-36 : Masonry noise barriers for roads and railway noise mitigation 

 

http://www.forster.at/uploads/tx_chimgslider/Wien2.jpg
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 Source: http://www.whisper-wall.com/images/860_korea.jpg (Diffusive panels on lower half with upper clear panels) 

Plate 8-37 :  Diffusive and reflective transparent noise barrier  

 

An acoustically absorptive barrier is often recommended so that noise emitted from 

the train and rails are absorbed with minimal lateral reflections (slap back between 

barrier side walls and train body); Plate 8-35 and Plate 8-36. In an acoustically 

reflective barrier, lateral reflections would occur that results in noise reduction 

inferior to acoustically absorptive barriers. An example of diffusive and reflective 

noise barrier is shown in Plate 8-37. Reflective panels can either be transparent panels, 

or ordinary masonry (brickwalls, pre-cast concrete panels, timber planks, etc.) that 

are more often used on grade and not on elevated viaducts (due to loading 

constraints).  

 

Barriers which are acoustically absorptive inherently mean that the barriers are 

impervious to light (visual) which then makes such barriers visually imposing. This 

is evident from Plate 8-35 for typical railway lines. 

 

While transparent barriers are acoustically reflective, it is visually more appealing 

and less intrusive as a visual impact perspective.   

 

Examples of noise barrier installations elsewhere (Hong Kong (West Rail project, etc.) 

are shown in Plate 8-38 and Plate 8-39). These are absorptive metal noise barrier and 

full acoustics enclosure respectively.  

 

http://www.whisper-wall.com/images/860_korea.jpg
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Source: Sontoc Far East Ltd 

Plate 8-38: Absorptive metal noise barrier (West Rail Hong Kong) 

 

 
Source: Sontoc Far East Ltd 

Plate 8-39: Acoustically reflective transparent (PMMA) noise barrier (Germany) 

 

Once the acoustic and physical properties requirements of noise barriers and 

enclosure are addressed, there is a need to address visual impact of the barriers and 

enclosures. It is therefore necessary that aesthetics design and requirements to be 

considered in the noise mitigation. 

8.4.3.3 Noise Barrier Locations  

Noise barriers are proposed for the following affected noise sensitive receptors as 

tabulated in the following table. 
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Table 8-38 : Proposed locations to be installed with noise barriers 

No Location GPS Coordinate 

Kelantan 

1 Houses at Jalan Salor Pasir Mas 6.06582 102.22514 

2 Houses at Kg Tendong, Pasir Mas 6.07274 102.20781 

3 Houses at Kg Tendong, Pasir Mas 6.06834 102.2168 

4 Houses at Kg Pandang Embong, Pasir Mas 6.0858 102.19869 

5 Houses at Kg. Alor Durian, Wakaf Bharu 6.10007 102.19163 

6 Houses at Jalan Taliair, Kubang Batang 6.14980 102.15515 

7 Houses at Kg. Lati, Wakaf Bharu 6.11221 102.18307 

8 Houses at Kg Kubang Batang, Wakaf Bharu 6.13063 102.17481 

9 Houses at Kg Bendang, Wakaf Bharu 6.14282 102.16265 

10 Houses at Kg Kubang Gajah 6.15817 102.14889 

11 
Houses at Jalan Kota Bharu - Pengkalan 

Kubor 
6.15966 102.14782 

12 Houses at Kg Kubang Panjang 6.16950 102.13942 

13 Houses and Mosque at Kg Telaga Bata 6.17681 102.13246 

14 
Houses at Taman Sri Neting 2, Kg Pauh 

Sebanjan 
6.19955 102.10376 

15 Houses at Kg Kok Semru, Tumpat 6.20411 102.10484 

Segment 2A: Gombak to Serendah  

1 
Terrace houses at Persiaran Jasa Utama, 
Gombak 

3.27041 101.68170 

2 Apartment Jalan Jasa Perwira, Gombak 3.27152 101.67949 

3 
Houses at Taman Jasa Utama and 
Apartments Taman Jasa Perwira 

3.27125 101.68020 

4 
Apartment Templer Impian, Jalan Bukit 
Anak Takun 

3.30268 101.64420 

5 Houses at Jalan Bunga Simpuh Air  3.35808 101.60636 

Note: These locations are subjected to further refinement during the detailed design stage of 

the Project 
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Table 8-38 : Proposed locations to be installed with noise barriers (cont’d) 

No Location GPS Coordinate 

Segment 2B: Serendah to Bandar Puncak Alam  

1 
Houses at Kampung Dato Harun and 
Taman Tok Pinang 

3.36721 101.60313 

2 Sri Selva Temple, Serendah 3.36636 101.60407 

3 
Terrace houses at Jalan Melati 2b, Taman 
Melati 

3.36607 101.59573 

4 Houses at Taman Desa Kiambang  3.36480 101.59185 

5 Houses at Taman Bukit Teratai  3.36677 101.56726 

6 Houses at Jalan Bunga Raya 3, Serendah 3.36588 101.56011 

7 
Houses at Taman Saujana  Rawang, 
Rawang 

3.34393 101.50824 

8 Houses at M-Residence, Rawang 3.32183 101.50341 

9 Terrace houses at Jalan Batu Arang 3.30721 101.47470 

Segment 2C: Bandar Puncak Alam to Port Klang  

1 Terrace houses at Taman Alam Suria 3.23955 101.40534 

2 
Terrace houses at Jalan Kapar Setia 1, 
Taman Kapar Setia 

3.13351 101.39407 

3 Terrace houses at Taman Jaya, Kapar 3.13100 101.39409 

4 House at Kampung Sementa, Klang 3.08206 101.38766 

5 Houses at Jalan Sungai Saim, Klang 3.05348 101.38959 

6 
Terrace houses at Lorong Haji Taha, 
Taman Sri Delek, Klang 

3.03201 101.39622 

7 
Terrace houses at Lorong Haji Ariffin, 
Klang 

3.02673 101.40724 

8 
Terrace houses at Kampung Sg Sireh 
Tambahan 

3.02160 101.40907 

9 Houses at Jalan Sungai Sireh 1, Klang 3.01826 101.40550 

10 
Sri Perantau Apartment, Kawasan 14, 
Klang 

3.01464 101.40199 

11 
Terrace houses at Kampung Keretapi, 
Klang 

3.01218 101.39938 

Note: These locations are subjected to further refinement during the detailed design stage of 

the Project 

8.4.4 Vibration Mitigation Measures 

8.4.4.1 Track 

Impact of ground-borne vibrations is site and receptors specific depending on the 

proximity of the tracks to sensitive receptors.  
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Vibration mitigations similar to noise in principle are addressed with respect to: 

- Source; 

- Path; and  

- Receiver. 

 

Mitigation at source typically involves the use of continuous welded tracks which is 

often a standard design in modern railway lines.   Issues related to brake squeals and 

impacts between wheels and track from out of roundness wheels are maintenance 

related issues and shall be addressed with proper maintenance and upkeep by the 

trains (wheels in particular) and tracks (undulations / corrugations in the rails which 

shall require rail grinding). 

 

Mitigation of ground borne vibrations requires the control of vibration transmission 

from the tracks to the ground.   The use of ballast tracks instead of track slabs 

inherently result in a lower vibration due to damping from the ballast tracks.  In the 

event that additional attenuation is required, a vibration isolation medium is 

introduced on the tracks.  Several methods and devices with varying degree of 

effectiveness are available.  The most commonly used isolation is with under-sleeper 

pads and resilient track fasteners.  The choice of vibration isolation method / 

solutions is dependent on the quantum of vibration reduction in addition to the 

complexity and economics of the solution.  

 

Rail tracks without a vibration problem are conventionally fitted directly onto the 

underlying structure, and have a simple rail pad to sit directly between the rail foot 

and structure or ballast.  It is more intended for levelling (shimming) purpose and 

not vibration reduction. Vibration reductions from rail pads are typically in the order 

of 3 dBV, and no more than 6 dBV depending on rail pad stiffness. Vibration 

reductions from standard rail strips are similar to rail pads are typically in the order 

of 3 dBV, and no more than 6 dBV depending on rail pad stiffness. 

 

An improvement to standard rail pads is a highly resilient rail pads where an 

improvement to vibration reduction is obtained from the resilient (isolation) nature 

of the resilient pads. Vibration reductions from resilient rail pads can be up to 8 dBV 

depending on rail pad stiffness.  

 

An improvement to the above is a under base plate designed to sit directly between 

the base plate and the ballast or supporting slab.  In track systems that use sleepers, 

under-sleeper pads that sit beneath the sleeper and the track slab can be used. 

Vibration reductions of between 10 dBV and 15 dBV are possible depending on 

under-sleeper pad stiffness.   Examples are as shown below. 
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Plate 8-40 :  Example of under-sleeper pads used on ballast tracks 

 

 

 

 

 

 

 

 

 

Plate 8-41 :  Under-sleeper pads as used on underside of concrete sleepers 

 

 

 

 

 

 

Plate 8-42 :  Schematic Illustration of Booted Block System 
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Plate 8-43 :  Example of a Booted Block 

8.4.4.2 Vibration Mitigation Locations  

Locations requiring railways track isolation or similar measures are typically at 

sensitive residential receptors in proximity of the tracks (within 25 m) and also 

buildings where vibrations may affect functionality of sensitive equipment (hospitals 

and micro-electronics facilities). Additional concerns are critical receptors or 

structures (such as buried gas pipes, water supply pipes, etc.). 

The following table tabulates recommended critical distances of sensitive and critical 

receptors for which railway tracks vibration mitigation shall be required. 

 
Table 8-39 : Recommended Distances for Receptors requiring Trackworks Vibration 

Mitigation 

No Receptors Distance to Tracks 

1 Residential and similar land use <50m 

2 Hospitals and similar <100m 

3 Micro-electronics facility of factories <75m 

4 Critical services (utility pipes, gas pipes, etc.) <75m 
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8.4.5 Waste Management 

The mitigation measures for the waste management during operation stage can be 

implemented as follows:  

 

 Avoidance and minimisation of waste generation 

 Segregation of waste would be promoted and considered as the best 

management practice 

 Reuse and recycling on site 

 Disposal to the approved dumping sites/ landfills 

8.4.5.1 Solid Waste Management 

(a) Waste from stations and maintenance bases 

 

The waste from station offices and passengers 

will be mainly paper, aluminium cans, bottles 

and plastics. Wastes will also be collected from 

trains during routine cleaning and 

maintenance of the trains at maintenance bases. 

Minimal amount of food waste is expected 

from station offices and passengers.  

 

Recycling will be encouraged to minimise the 

amount of solid waste that ends up in the 

landfills. Hence, an adequate number of recycle 

bins will be provided at each station. The waste 

should then be collected by licensed recyclable 

waste collectors appointed by the respective 

local authorities.  

 

 

Wastes requiring disposal will be managed and disposed of at approved landfills, as 

described in Section 8.3.6.3. 

 

(b) Waste from cafes and restaurants 

 

The waste from cafe or restaurant will mainly comprise of food waste, bottles, 

plastics, cans, glass, plastic and material packaging. The waste from the cafe or 

restaurant can be minimised through following measures: 

 

 Planning  

- To reduce the amount of food waste, modify the portion based on the food 

left on the plate 

- Use reusable containers or paper packaging products for food packaging 
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- Reduce the amount of garnish, only use it when necessary  

 

 Education 

- Educate staff members with adequate practical training about the rules of 

movement in the kitchen or bar. Each of them must be familiar with the rules 

of movement in the kitchen while preparing meals or drinks.  

 

 Storage and recycle 

- With proper storage of food, it will extend the time of use. Proper storage 

includes cleaning fruits and vegetables, storage in suitable containers and etc. 

- Plastic bottles, cans, cardboard boxes, wooden pallets and paper materials 

can be either reused or recycled 

 

 Disposal 

- Sufficient waste bins will be provided at the cafe or restaurant.  

- Designated personnel will be assigned to collect waste from all the bins and 

tie them up in proper garbage bags before dumping them into the large 

communal garbage bin. 

- All the food wastes to be disposed of everyday to avoid the pests that could 

spread dangerous diseases and become a nuisance to the surrounding 

communities 

8.4.5.2 Scheduled Waste Management  

Scheduled wastes generated during the operation of the ECRL Phase 2 are expected 

to be mainly from the maintenance of the rolling stock at the depot and maintenance 

bases, and from maintenance of the support facilities and trackwork. Scheduled 

wastes will be managed as per the requirements of the Environmental Quality 

(Scheduled Wastes) Regulations 2005, as follows: 

 

 Scheduled waste will be stored in a designated storage area that is roofed and 

bunded with adequate capacity to contain spills of at least 110% of the volume 

of the largest container. Warning signs will be prominently posted at the 

scheduled waste storage area. 

 

 Scheduled waste will be managed as per the requirements of the 

Environmental Quality (Scheduled Wastes) Regulations, 2005. 

 

 Scheduled waste will be stored in a designated storage area that is roofed and 

bunded with adequate capacity to contain spills of at least 110% of the volume 

of the largest container. Warning signs will be prominently posted at the 

scheduled waste storage area. 
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 Scheduled waste will be stored in 

containers that are compatible 

and durable. 

 

 All scheduled waste will be 

clearly labelled as required by the 

Third Schedule of the 

Environmental Quality 

(Scheduled Waste) Regulations, 

2005. 

 

 An up-to-date inventory of the scheduled waste will be kept by the respective 

contractors as stated in Fifth Schedule of the Environmental Quality 

(Scheduled Waste) Regulations, 2005. 

 

 Scheduled waste will be stored for not more than 180 days and will not exceed 

20 tonnes unless approval is obtained from the Director General of the DOE. 

 

 Transport of scheduled waste will be handled by licensed contractors and 

recorded in consignment notes that are kept for at least three years by the 

waste generator. 

 

 Scheduled waste will be disposed of at prescribed premises only. 

 

 Emergency spill kits will be provided on-site for clean-up in case of spillage 

of scheduled waste. 

 

PLEDGE FOR WASTE ISSUES 
 

1. Formulate and implement a scheduled waste management system, including 

designated centralised scheduled waste storage facilities, according to the 

requirements of the Environmental Quality (Scheduled Wastes) Regulations 

2005. 

 

2. Undertake waste recycling, reuse and minimisation during the operational stage 

and collaborate with the National Solid Waste Management Department. 
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8.4.6 Geotechnical & Geology 

There are a number of activities with varying impact on geology during the 

operational period and mitigation measures should be undertaken to minimize the 

impact to the surrounding environment. However, during the operational phase, as 

the impact on geology are very minimal, the mitigation measures are not critical. 

8.4.6.1 Segment 1: Kelantan  

Mitigation measures to areas with excessive groundwater seepages 

Excavation for various structure during construction where seepage of the 

groundwater occurs may lead to short term lowering of groundwater table which 

may then lead to ground settlement, ground collapse or flooding to excavated areas. 

During the operation, the groundwater level may rebound and require regular 

monitoring. 

 

Mitigation measures on groundwater abstraction area 

The risk of groundwater resources that may be affected during the operation of the 

project and the possible significance of the project to groundwater depletion or 

recharge, or potential saltwater intrusion of existing aquifers are expected to be 

minimal and regular monitoring systems will be put in place. 

 

Mitigation measures on peatland area 

During the operation of the ECRL, there might be a tendency for soft peat ground to 

settle. Monitoring of settlement will have to be carried out. Peat fire during dry 

season can be disruptive to the operation of the rail system, however, it will not be 

impacting the foundation of the rail line as the line are technically sound as treatment 

where necessary has been made during the construction. Monitoring and fire 

prevention will be conducted out regularly. 

 

Mitigation measures on Quaternary alluvium 

In Kelantan, the stretch of the rail line will be constructed on Quaternary alluvial soil. 

As the impact of rail operation is expected to be negligible, mitigation is not critical.  

Necessary treatment has been made during the construction. However, areas where 

soft and expansive clay is thick, settlement monitoring will be carried out. 

8.4.6.2 Segment 2: Selangor  

Mitigation measures in tunneling 

ECRL Line traverses through a variety of geological formations and soil profiles. 

Majority of the tunnel alignment would be in granite and schist. Other rock that will 

be encountered are phyllite and sandstone. 
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Successful implementation of the tunneling work with detailed investigations 

carried out beforehand which will help to minimize the level of uncertainty 

encountered during the operation of the tunnel. Slope stability at the portals could 

be one of the problem during the operation and require extensive monitoring. 

 

In certain parts of the alignment, the rail line is located in a sensitive environment 

where ground movements due to the operation must be properly controlled and 

monitored within acceptable limits. 

 

Mitigation measures to areas with excessive groundwater seepages 

Excavation for various structure during construction where seepage of the 

groundwater occurs may lead to short term lowering of groundwater table which 

may then lead to ground settlement, ground collapse or flooding to excavated areas. 

During the operation, the groundwater level may rebound and require regular 

monitoring. 

 

Mitigation measures to minimize risk in fault area 

The rail line will cut across some fault areas. These zones are geologically weak zone 

in which construction of major civil works on top of them will require proper 

treatment on the foundation. As the treatment is done during construction, 

operational phase requires minimal mitigation work. 

 

Mitigation measures to minimize risk during operation in landslide prone area 

Along the Gombak to Bandar Puncak Alam, potential of landslide is expected to be 

triggered by heavy rainfall. Monitoring during the operational phase along ECRL 

line is required. 

 

Mitigation measures to minimize risk during operation in alluvial, mined-out 

areas 

As the design and treatment is done during construction, operational phase requires 

minimal mitigation work. Settlement monitoring will be carried out in areas where 

soft clay in the alluvium, mined-out areas and locations underlain by limestone.  

 

Mitigation measures on peatland area 

During the operation of the ECRL, there might be a tendency for soft peat ground to 

settle. Monitoring of settlement will have to be carried out. Peat fire during dry 

season can be disruptive to the operation of the rail system, however, it will not be 

impacting the foundation of the rail line as the line are technically sound as necessary 

treatment has been made during the construction. Monitoring and fire prevention 

will be conducted out regularly. 

 

Mitigation measures to minimise risk of seismic effect along the alignment in 

Selangor 
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The ECRL alignment is assumed to be far from the large or significant seismically 

originated activities which might incur any considerable damage during and after 

the construction of the rail alignment.  

 

Earthquake monitoring is recommended to be carried out in the area during the 

construction especially when tunnelling is being carried out along the alignment. 

Monitoring should also be carried during the operation of the project. It is 

worthwhile to consider seismic design input for infrastructure related to this project 

which is located in medium risk earthquake zones with the source originated from 

Sumatera. 

 

Judging from the distance of the Genting Sempah Tunnel to the Bukit Tinggi 

epicentres, no disruption so far to the operation of the tunnel during the various local 

earthquake events, hence impact to the tunnel along Segment 2 is most likely will be 

minimal.  

 

8.4.7 Flooding & Irrigation  

The mitigation measures for flooding during the construction stage have been 

described in Section 8.3.8, and the same mitigation measures are also applicable for 

the operation stage. Mitigation measures for drainage during the operation stage will 

be incorporated into the design of the Project alignment. The primary mitigation 

measures are to provide viaducts and cross culverts to maintain drainage continuity 

across embankments and to avoid disruption to the existing drainage system. 

 

To address the impacts to irrigation infrastructure, at the detailed design stage of the 

Project, irrigation cross culverts will be incorporated into the design of the 

embankments to maintain continuity of the irrigation systems adjacent to the Project. 

During the operation stage of the railway, regular maintenance will be carried out 

on the irrigation and drainage systems adjacent to or crossing the alignment, to 

ensure continuous and unobstructed flow of irrigation water supply. 

 

For Kelantan, the ECRL will be on elevated viaducts as much as possible when 

running through low-lying paddy fields and irrigation schemes, in order to avoid 

disturbing irrigation infrastructure on the ground. In this Segment, about 8.34 km 

(36%) of the Project alignment has been designed to be on viaducts. In areas where 

the design requires embankments, which could result in impacts to existing 

irrigation infrastructure, the impacted irrigation infrastructure will be reconstructed 

to maintain the capacity and functionality of the irrigation schemes. In areas where 

the alignment may affect planned or future irrigation schemes, the alignment will be 

designed with consideration for the planned irrigation scheme, such as avoiding 

irrigation pipelines when placing viaduct piers and ensuring accessibility to paddy 

fields is not cut off 
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8.4.8 Ecology 

Ecological mitigation measures that are proposed during the operation phase 

generally serve to monitor or control potential ecological impacts from becoming too 

severe during operation. The proposed mitigation measures generally comprise of 

monitoring activities, specifically on habitat conditions and wildlife populations to 

assess if operational activities are resulting in significant impacts to these 

components. 

 

The alignment is only expected to experience potential human-wildlife conflicts 

during operation and will not result in any significant impacts towards the 

surrounding habitats. The proposed ecological mitigation measures during 

operational activities can be applied throughout the entire alignment, but may also 

focus onto key areas where human-wildlife conflicts may be pertinent. 

8.4.8.1 Overview of Ecological Mitigation Measures  

The proposed ecological mitigation measures generally comprise of measures that 

are to be applied throughout the length of the alignment during operation. These 

measures comprise mostly of security interventions as well as rehabilitation 

measures. The purpose of these practices is to reduce potential wildlife mortality 

along the alignment as well as rehabilitate areas that have been disturbed during 

construction. The proposed measures are described as follows: 

 

Barriers and Fences 

 

Barriers are highly recommended to be constructed along the alignment to prevent 

both human and wildlife encroachment onto the alignment. This will help mitigate 

potential increases in animal mortality rates due to electrocution on railways and 

train collisions. 

 

Precast walls with fencing will be constructed throughout the entire alignment to 

serve as barriers. The walls are 1 m in height at minimum, with wire fencing above 

the wall. Since the large mammals that may be encountered in ECRL Phase 2 are 

tapirs and sun bears, these walls should be sufficient to deter these animals and most 

terrestrial wildlife from encroaching onto the railway. 
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Plate 8-44 : Illustration of proposed barrier along the railway  

 

There are limitations however to this measure, as arboreal animals such as macaques 

and squirrels are able to ascend the walls with ease and may potentially encroach 

onto the alignment. To avert this issue, barb wires may be added on top of the fencing 

so as to deter arboreal animals from easily scaling past the fencing. The gaps between 

the fencing should also be small enough to prevent these types of animals from 

squeezing through. 

 

Barriers are also recommended to be constructed around the entrance of the 

proposed tunnel at the Selangor State Park. These barriers should be significantly 

higher to deter wildlife, especially large mammals like tapirs from encroaching into 

the tunnels.  

 

 
Plate 8-45 : Illustration of proposed barrier at a tunnel entrance  
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Habitat Enrichment 

 

Habitat enrichment is recommended to be carried out in forested areas that have 

been disturbed during construction of the alignment. This includes disturbed areas 

in both forest reserves. state land forests and forests on private land. Habitat 

enrichment generally serves to rehabilitate disturbed areas at forested habitats to 

minimise potential habitat degradation in the long term. While habitat enrichment 

can generally be carried out throughout the entire length of the alignment, important 

habitats such as mangroves and lowland forests which will be disturbed during 

construction should also undergo habitat enrichment to protect the habitats from 

potential degradation along the forest edges.  

 

Habitat enrichment along slopes and ridges in undulating areas such as Rantau 

Panjang FR are also recommended as this will also help mitigate other potentially 

significant impacts such as soil erosion. Erosion risks are generally much higher 

when bare soil is exposed to heavy rainfall. Habitat enrichment in areas that have 

high erosion risks will thus help mitigate this impact. Habitat enrichment is also 

recommended around the tunnel entrances to rehabilitate the natural slope 

environment and prevent further degradation on slopes and potential erosion risks 

as well. Other areas that will be left bare after construction such as waste dump, 

material storage and workers camp sites should be replanted with vegetation. 

 

Habitat enrichment activities should be carried out using native plant species and 

avoid using exotics. Exotic species are able to quickly colonise open areas and 

outcompete native plant species, which may potentially result in further loss of flora. 

While there are concerns that habitat enrichment may attract more wildlife towards 

the railway corridor, the presence of proper and sufficient barriers should be 

sufficient to deter wildlife from encroaching to close to the alignment.  

 

Wildlife Monitoring 

 

Wildlife monitoring should be carried out specifically in areas that are known to have 

high wildlife movement, although they can generally be carried out throughout the 

length of the alignment. Wildlife monitoring activities in wildlife habitats such as 

Selangor State Park and Rantau Panjang FR is recommended to be carried out on a 

regular basis as a collaboration between the Project Proponent and the Department 

of Wildlife and National Parks. Wildlife monitoring activities should focus on 

monitoring wildlife movement within forested habitats near the alignment. Other 

local authorities such as the Fire and Rescue Department can also be called upon for 

assistance to remove dangerous wildlife such as snakes if encountered during 

construction or during operation. 
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8.4.9 Socio-Economy 

Social impacts during the operations are anticipated to be mostly positive and not 

negative. Positive impacts do not require mitigation actions. They may have to be 

monitored through the identification of key indicators. 

 

The expected negative social impacts during operations would differ according to 

communities along the alignment. These impacts are mostly residual impacts that 

could not be effectively mitigated during planning and design. The perception 

survey captured the perceived concerns during operations from respondents in 

Selangor and Kelantan. Throughout the corridor, the 5 key concerns are community 

safety and security, noise and vibrations, air pollution and dust, loss of income and 

livelihood, and loss of aesthetics in the neighbourhood.   

 

All these perceived negative impacts would have been considered during planning 

and design and actions taken to reduce them. However, reviewing the alignment to 

reduce acquisition and severance could not assure that there would be no acquisition 

no disruptions to agricultural and other businesses resulting in loss of income and 

means of livelihood.  Installations of permanent barriers and dampers on tracks to 

reduce vibrations may not always ensure that there would be zero noise or vibrations 

during operations. Architectural designs of tracks and stations to preserve traditional 

characteristics would not always guarantee that all traditional aesthetic landscape 

would not be disturbed. Severance impacts may be felt as the electric tracks have to 

be fenced off for safety and security. These residual impacts would require 

monitoring to determine how adverse they may be on nearby communities and to 

identify specific actions to reduce them further.  It is important to maintain (1) the 

communications strategy into this stage of development.   

 

Other key concerns over safety and security during operations could be mitigated 

through having in place (2) security measures at stations. The increased risks of 

floods in Kelantan require a (3) monitoring programme. The deflationary effects on 

land values around stations would have to be monitored as it is more likely values 

would rise sharply rather than decline. Traffic congestion around stations and access 

to station scan be mitigated through (4) traffic management plan. 

8.4.9.1 Maintaining Communications Strategy 

The communications strategy is to be maintained during operations. During the early 

stages of operations, the hotline channel should be maintained especially for 

Kelantan where social media and website are not among the strongly preferred 

channel of communications. The communications strategy is also to be linked to the 

monitoring programme on residual impacts. It facilitates feedback from the public 

and enables quick responses on the part of the appropriate implementing agency. 
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The communications strategy should also be used to inform the public on job and 

business opportunities available during operations of ECRL. The JKKK liaisons 

should be used as a channel to provide information to the villagers and communities 

along the railway track. Through this, it helps to create a dynamic social tie between 

MRL and the communities along the alignment. 

8.4.9.2 Safety and Security Measures 

Safety and security concerns continue to be a major issue among the public during 

operations.  Measures targeted at safeguarding users and providing security shall 

include: 

 

1) Police beat/booths 

 Police beat or booths using auxiliary police can be set up within stations as a 

safety and security measure for users.  

 

2) Good lighting at stations 

Good lighting helps to keep stations safe for users. 

 

3) JKKK Assisted Safety Measures 

In villages, JKKKs and resident bodies are encouraged to assist in drawing up 

safety measures for their respective areas. Such measures could include 

directional signboards and safety measures and guidance to villagers to help 

them to secure their personal safety and those of their family members.  In rural 

areas, their views are sought in drawing up safety measures for the farmers in 

managing their livestock; schoolchildren where schools are close by to stations 

and tracks. 

 

 

4) Emergency Response Plan 

An emergency response plan is proposed during operations. It should cover both 

station and track operations. The detailing of the plan would have to be carried 

out by professional safety experts to handle situations of breakdown, fire and 

accidents. 

 

These proposed actions are relevant for Kelantan and Selangor where community 

safety and security are identified as key concerns during operations. 

8.4.9.3 Monitoring Programme  

A monitoring programme aimed at monitoring residual impacts is proposed. It 

should be linked to the communications strategy. Monitoring should be carried out 
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to determine the extent, frequency or severity of residual impacts. There are two 

parts to it; one would be on environmental-related impacts such as: 

 

 Noise 

 Vibrations 

 Air pollution  

 Floods and flash floods 

 

Environmental-related impacts are mainly raised in Kelantan where people continue 

to worry over dust and air pollution, noise and vibrations and floods during ECRL 

operations.  In Selangor, residual impacts on noise and vibrations and dust and air 

pollution are also important and have to be monitored. 

 

The other would focus on social-related impacts such as: 

 

 Accidents due to residual severance impacts 

 Rapid changes in land values (up or down) 

 Accidents due to poor safety and security measures 

 Disruptions to businesses and farming and loss of livelihoods 

 Poor designs affecting traditional visual landscape 

 Upkeep and maintenance of stations and their facilities 

 

Disruptions to businesses and farms resulting in loss of income have to be monitored. 

Some other mitigation actions may be taken but the severity and incidence of such 

losses during operations have to be monitored; a prolong and severe impact could 

have a detrimental effect on the social and economic wellbeing of affected 

individuals and groups. 

8.4.9.4 Traffic Management Plan  

A traffic management plan is suggested during operations, in particular during the 

early stages of operations. The plan may be reviewed subsequently or periodically 

based on the monitoring programme. The traffic management plan is to address 

negative impacts arising from train operations that include (1) traffic congestion at 

stations; (2) poor accessibility to stations; and (3) inadequate parking facilities. 

 

The traffic-related issues are not high on the priority list of concerns among 

respondents in Kelantan and Selangor. Nevertheless, having one would ease undue 

concerns and encourage a higher usage among passengers. 
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8.4.10 Traffic  

During operation, localized traffic congestion may occur at certain stations due to 

their locations. Therefore, it is important to have proper station access plans. Proper 

access plans are beneficial to ensure smooth flow of traffic and to minimize traffic 

congestion around the stations. It would also ensure proper integration of the 

proposed ECRL train services in the multi-modal transportation context. In addition, 

other facilities for pedestrians and vulnerable road users to access the stations are 

also important. 

 

One of the factors that would encourage higher ridership is the accessibility to the 

proposed stations. Due consideration has been given to station access planning, 

especially for pedestrian flow. Bus and taxi bays are provided at almost all of the 

stations, and park-and-ride facilities are provided wherever suitable.  

 

Traffic Impact Assessment (TIA) studies are being carried out by the Project 

Proponent to study the impacts of the proposed stations to the accesses and traffic 

conditions of roads and junctions in the vicinity. Proposal of various mitigation 

strategies to address the road and junction capacity insufficiencies are detailed in the 

report. Besides, access management of the proposed stations and their facilities are 

highlighted as well. It is anticipated that with the proposed strategies being 

implemented, the localized congestion in the station vicinity and subsequent impacts 

would be minimized. 

 

The proposed ECRL Line Stations’ Traffic Impact Assessment (TIA) reports and 

Access Management Plan address: 

 

a) The planning of new infrastructure expansion, such as new access roads or 

ramps, road lane expansion, and junction upgrade to ensure smooth traffic 

flow in the station vicinity. 

b) The planning of proper bus bays, taxi and car pick-up/drop-off bays are 

essential for smooth operation of stations. Separation of traffic to/from stations 

with through traffic reduces congestion problems due to waiting vehicles or 

illegal parking. 

c) The planning of pedestrian facilities, such as covered walkways and pedestrian 

bridges, are proper to allow pedestrian access to the station.  

d) The planning of feeder bus services to complement ECRL train services is 

necessary as some of the stations do not have park and ride services. Feeder 

bus service is preferred over park and ride service as it would reduce localized 

traffic congestion at stations due to induced traffic. 

 

Nevertheless, there are several concerns on the access management plan that should 

be addressed to improve the situation, which includes: 
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a) Access near residential areas and schools pose traffic safety concerns. Counter-

measure strategies are necessary to ensure that the safety issues are mitigated.  

b) Provision of sufficient park-and-ride facilities could encourage higher 

ridership. In addition, strict enforcement is necessary to prevent illegal parking. 

c) Extend the pedestrian facilities to allow for better accessibility which should 

not only be limited to the peripherals of the station, but also on a wider 

pedestrian area network. 

 

The proposed mitigation strategies at stations are tabulated in Table 8-40. 

 
Table 8-40 :  Proposed Mitigation Strategies 

Station Location Proposed Mitigation Strategies 

Kelantan 

Pengkalan Kubor 

 Propose to upgrade Jalan Pengkalan Kubor to 4 lanes (2 lanes in 

each direction). It could be maintained as single carriageway or 

upgrade to dual carriageway.  

Wakaf Bharu 

 Propose to upgrade Jalan Kota Bharu-Pengkalan Kubor to 4 lanes 

(2 lanes in each direction). It could be maintained single 

carriageway or upgrade to dual carriageway. 

 Proper roadside barrier and access management to the villagers’ 

houses at roadside. 

Selangor 

Serendah  Upgrade the access road by paving road shoulder. 

Puncak Alam  No critical issues. Thus, no requirement for mitigation. 

Kapar 

 Improve Jalan Meru Tambahan/Jalan Haji Abdul Manan 

junction. 

 Upgrade Jalan Haji Abdul Manan to 4 lanes. 

 Improve nearby junction in terms of cycle and phasing time. 

Increase junction approach lanes to minimize delay. 

Jalan Kastam 

 Upgrade Jalan Kastam to 4 lanes. 

 Proper roadside barrier and access management to the shop 

lots/residential area 

8.4.11 Hazard Control & Public Safety 

8.4.11.1 Safety Measures 

The ECRL Phase 2 will be designed and operated in conformance with the relevant 

Health and Safety regulations such as the Occupational Safety and Health Act 1994, 

Land Public Transport Act 2010, Factories and Machineries Act 1967 and by-laws of 

the relevant local authorities.   

 

Safety and hazard control management during the operation of the Project will 

include the following: 
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a) Safety Management at Stations and Pedestrian Walkways 

 

 A fire supervisory control system will be installed at each station. 

When a fire occurs, the automatic fire alarm system will detect the fire 

and give an immediate alarm for crowd evacuation. 

 A rainfall monitoring system will be installed along the line to 

monitor the amount of precipitation and give a rainfall alarm. 

 Lightning Protection will protect the information equipment from 

damage caused by lighting, and prevent the loss of effective operation 

of the systems. 

 Station Platform: To be the same level as the floor of train, and 

minimum gap between the platform edge and coach to be provided. 

 Automatic Platform Gates (APG) for stations: To prevent passengers 

from trespassing or falling onto the track. 

 Safety Signage: Signage with warnings and instructions will be 

provided to inform passengers of the dangers of electrification and 

approaching trains.  

 Station Buildings: Width of doorways, concourses, staircases, 

escalator and lifts will be designed to accommodate emergency egress 

volumes. The emergency exits will be clearly marked by self-

illuminated signs. 

 Barrier at end of platform: To prevent access to the tracks. 

 Passenger Information Display System: for displaying operational 

and emergency visual information to passengers. 

 Installation of CCTV systems at strategic locations will help to reduce 

untoward behaviour such as suicide, pickpocketing, and harassment. 

 Emergency Stop Plungers: To stop any approaching train upon 

activation in an emergency situation. 

 Security guards will be hired by the operator to monitor stations and 

observe any suspicious activities. The security guards can also warn 

passengers if they are about to anything that is potentially unsafe. 

 Anti-snatch thief design will be provided at areas where walkway 

interfaces with public road. 

 Housekeeping: An adequate number of rubbish bins will be provided 

in strategic locations, with regular cleaning of the bins to reduce fire 

risk. The station floor will also be cleaned regularly to remove oily 

residue on the floor, thus reducing the risk of slips, trips and falls due 

to a slippery floor.  

 Pavement Marking: These markings will serve to remind the 

passengers of the prohibited areas to stand while waiting for the 

approaching trains. The markings are to be maintained and repainted 

once they have defects or are faded.   

 All the pedestrian walkway to be well-lit during night or dark period. 

The walkway will be safe for passenger all the time. 
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 Pedestrian bridges, vehicular overpasses and underpasses will be 

provided where required. 

 

b) Safety Management of Electric Trains 

 

 A Centralised Traffic Control (CTC) system with automatic 

verification features will be installed in order to maximise safety and 

efficiency of train movements to match planned train schedules. 

 An Automatic Train Protection (ATP) system will be installed to 

monitor and control the speed of all trains at all times, so that no train 

exceeds its permitted speed on any given section of the track. 

 Point control and signal control will be interlocked with track 

detection via a computerized system in order to safeguard against 

conflicting movements of trains by preventing points from being 

positioned incorrectly. 

 Lightning Protection, Earthing and Bonding will be installed to ensure 

that touch voltage and step voltage are both within the limits of 

Electromagnetic Compatibility (EMC) for railway application, 

appropriate to the environmental conditions. 

 Non-combustible and non-dripping material to be used in the EMU, 

locomotive and wagon. 

 Durable fencing posts and galvanised wire chain fencing will be 

provided on both sides of tracks within the ROW. 

 Non-splintering and fire-resistant material to be used for the interior 

finish. 

 Door obstruction system to be provided. 

 An electro-mechanical equipment supervisory control system will be 

provided for all tunnels to support disaster prevention and rescue. 

 All detachable parts and covers in the passenger compartments will 

be secured such that they cannot be removed or opened by irrelevant 

persons easily. 

 

c) Safety Measures for Fires in Tunnels 

 

 Safety Measures for Tunnel Facility Fires (Equipment and Cables) 

- An auto-gas extinguishing system will be provided to protect 

power and communication equipment.  

- Fire resistant cable will be buried in sand. 

- Passenger trains will be air tight and travel at speed, so that the 

impact on passengers of any tunnel equipment fire will limited.  
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 Safety Measures for Freight Train Fires 

- If a freight train is on fire and cannot be driven out of the tunnel, 

the first consideration is the safety of the driver and any other 

personnel. 

 

 Safety Measures for Passenger Train Fires 

- A fire supervisory control system will be installed at each station. 

When a fire occurs, the automatic fire alarm system will detect the 

fire and give an immediate alarm for crowd evacuation 

- In event of fire, the Electrical Control Operator (ECO) will isolate 

the affected electrical traction section. 

- Rolling stock will be manufactured using high quality fire 

resistant design measures and materials to limit the potential for 

fires.  

- As soon as an on-board fire is identified appropriate measures will 

be taken on the train to control the fire.  

- If a train catches fire in the tunnel, the train crew will inform the 

Operation Control Centre (OCC) immediately and attempt to 

drive the train out of the tunnel or to the nearest rescue station. 

- In an extreme case where the train cannot exit, the tunnel 

passengers will be led from the train onto the emergency 

walkways and along the tunnel away from the fire. All tunnels 

will have rescue and evacuation facilities equipped with 

emergency ventilation to allow the passengers and staff to walk 

along the passenger evacuation walkways away from the fire and 

towards clear air. 

- Emergency exits for the tunnels over 1 km long will be determined 

based on the results of simulation analysis that will be carried out 

in the detailed design. Tunnels designed with adits used in 

construction can be integrated with emergency exits, and these 

exits will be equipped with emergency ventilation. 

 

d) Safety Management during Operation 

 

 All critical equipment will be connected to an Uninterruptible Power Supply 

(UPS) system. If a power failure occurs, the UPS system will automatically 

kick in to power critical and essential services.   

 Availability of reliable high quality communication systems such as non-

blocking digital telephone and direct line system, digital trunked radio 

system, PA system to ensure effective communication of staff, passenger and 

Fire Department during emergency.  

 Fire detectors will be installed in large buildings, passenger station buildings, 

gas fire-extinguishing rooms, automatic water fire-fighting rooms, and cargo 

warehouse. 
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 Automatic Train Protection (ATP) will be installed to control the speed of the 

train. 

 A proven fail-safe brake system will be installed in accordance with Chinese 

standards with equivalent recognised international standards. 

 The safety and security features of the station is designed to comply with 

UBBL as well as MS standards as specified in the Code along with NFPA 130 

for Fire Escape. 

 Lightning Protection, Earthing and Bonding will be installed to ensure that 

touch voltage and step voltage are both within the limits of Electromagnetic 

Compatibility (EMC) for railway application, appropriate to the 

environmental conditions. 

 Emergency hotline to be established and the number will be displayed onto 

the backleaf of ticket or through pamphlet distribution to public for ease of 

public or passenger to reach the operator in case of emergency and reporting.  

 Durable vandal resistant fencing posts and galvanized wire chain fencing will 

be provided on both sides of the proposed tracks. The height of the fencing 

will be 1.8m and will be constructed along the ECRL Right-of-Way (ROW).  

 

e) Maintenance Management 

 

To ensure the required safety standard is maintained throughout the life of the rail 

system, a systematic maintenance plan will be established. This is also to provide 

reliability and ensure that a sufficient number of trains and other facilities are 

available for passenger service.  

 

f) Training  

 

Operators and maintenance personnel of each system will undergo training to ensure 

that all the operation and maintenance is carried out in line with the procedures 

where public safety is the utmost priority.   

8.4.11.2 Emergency Response Plan Framework 

An emergency response plan (ERP) shall be established to handle accidents or 

emergency situations that occur such as fires at stations, in tunnels or on trains, 

derailment of trains, spillage of cargo, equipment failure, failure of the ATP system 

and any criminal activity. 

 

The ERP framework for the operation stage will be similar to the ERP framework for 

construction stage described in Section 8.3.11.2, but developed specifically for the 

operation stage of the Project. The ERP will contain the following: 

 

 Fire Fighting and Evacuation Strategy for passengers from trains, stations 

and tunnels 
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 Fire Fighting and Spill Response for freight train accidents 

 Steps and actions taken before evacuation 

 Emergency training programs and security 

 Roles and responsibilities of all staff levels will be clearly defined for security 

and emergency management 

 Lines of communication and reporting in the event of emergencies 

 Public security and emergency awareness program for public 

 Provision of first aid team during emergency 

 Conduct functional drills to the possible events that might occur during 

operation 

 Reporting process for any suspicious activity to facilitate in investigations  

 Physical security inspections 

 Security program audits 

 

The ERP for operation and station to describe the procedures to be followed in 

emergency situations such as collision, derailment, train breakdown, fires, explosion, 

equipment failure, power failure, train stalling on tracks, structural collapse, 

structural damage, public safety, natural disasters such flooding and landslides, 

bomb threats, spillage of freight transportation, etc. Emphasis on critical hazard 

should be placed especially where public are presence. 

 

The operation stage ERP should be prepared for each station or alignment segment, 

as well as the overall alignment by undertaking detailed risk studies for the various 

operational activities and the associated risks. It is important for the ERP to address 

risks that are specific to each location and activity, such as transportation of 

hazardous goods. Similarly, each alignment segment is different and it is important 

to consider the hazards associated with the surrounding areas and land uses. 

 

8.4.12 Project Abandonment 

In the event of Project abandonment during the construction or operation stages of 

the Project, MRL will prepare a Project Abandonment Plan to address and mitigate 

potential environmental impacts that may arise due to abandonment of Project 

facilities and wastes. The Abandonment Plan will be prepared to address the relevant 

issues for the construction or operation stage as necessary, and will serve as a guide 

for safe closure and/or decommissioning of the Project. The process of Project 

abandonment will be carried out with prior engagement and consultation with the 

relevant authorities including the Department of Environment. 

 

The Abandonment Plan serves to control and minimise impacts and risks to the 

environment and the public, including the following: 

 

 Proliferation of pests and disease vectors in abandoned structures 

 Soil erosion at exposed surfaces 
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 Hazards to the public due to deterioration of structures and facilities, 

particularly to children in the vicinity of the Project 

 Leakage of hazardous materials and wastes that are stored or accumulated 

within the Project site, such as fuel or chemicals stored at depot and 

maintenance bases 

 Impairment of aesthetics due to abandoned structures 

 Vandalism and crime at abandoned facilities 
 

The following aspects will be addressed in the Abandonment Plan: 

 

 Policy statement for safe abandonment or decommissioning  

 Organisational roles and responsibilities for carrying out the Project 

abandonment in an orderly manner 

 Engagement and consultation with relevant regulatory authorities  

 Installation of adequate warning signage at Project site 

 Restriction of public access to Project facilities (stations, depot, yards, tunnels) 

by means of secure fencing, hoarding, etc. 

 Demolition and/or removal of temporary structures, such as cabins, or 

permanent structures, such as railway tracks 

 Removal utilities and ancillary facilities, such as transformers at substations, 

traction and station power supplies 

 Safe disposal of wastes (solid wastes, construction wastes, scheduled wastes), 

especially at the depot, yards, maintenance bases and stations 

 Maintaining the integrity of drainage systems and slopes 

 Rehabilitation of landscape following demolition and removal of structures, 

including turfing and revegetation 

 Decommissioning of rolling stock 

 Monitoring of environmental impacts after Project abandonment 

 

The Abandonment Plan will practice the 5S Workplace Organization Method. 5S 

represents Japanese words that describes the steps of a workplace organization 

process. English equivalent words are described below and shown in Chart 8-24.  

 

1. Seiri (Sort) 

2. Seiton (Straighten, set) 

3. Seiso (Shine, sweep) 

4. Seiketsu (Standardize) 

5. Shitsuke (Sustain) 

 

In simple terms, the five S methodology helps a workplace remove items that are no 

longer needed (Sort), organize the items to optimize efficiency and flow (Straighten) 

clean the area in order to more easily identify problems (Shine), implement color 

coding and labels to stay consistent with other areas (Standardize) and develop 

behaviours that keep the workplace organized over the long term (Sustain). 
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     Chart 8-24: 5S Workplace Organization Process 

 

In the event of Project abandonment during the construction or operation stages of 

the Project, the following shall be adapted based on the 5S Workplace Organization 

process. 

1. Sort (Seiri) - Distinguishing between necessary and unnecessary things, 

and getting rid of equipment / items not needed  

 

 Remove items not used in area – unused materials, broken equipment, 

equipment no longer in use 

 Tag all items which are not needed – this improves understanding about 

need and use 

 Classify all equipment and materials by frequency of use to decide if it 

should be removed – May place ‘Red Tag’ on items to be removed 

 Establish a ‘holding area’ for items that are difficult to classify – hold item 

for allotted period to enable others not on 5S team to review 

 

2. Straighten (seiton) - Practice of orderly storage so the right item can be 

picked efficiently (without waste) at the right time and easy to access.  

 

 Determine appropriate locations  

 Decide how things should be put away, and obey those rules 

 

3. Shine (seiso) – Create a clean worksite without garbage, dirt and dust, so 

problems can be more easily identified (leaks, spills, excess, damage, etc) 

 

 Identify root causes of dirtiness, and correct process 

 Cleanliness should be a daily activity  

 Use chart with signatures/initials shows that the action or review has taken 

place 
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4. Standardize (Seiketsu) – Setting up standards for a neat, clean, workplace 

 

 Standardization of best practices through ‘visual management’ 

 Create process of how to maintain the standard with defined roles and 

responsibilities 

 Make it easy for everyone to identify the state of normal or abnormal 

conditions –provide visual reminder 

 

5. Sustain (Shitsuke) – Implementing behaviors and habits to maintain the 

established standards over the long term 

 

 Regular reviews 

 

PLEDGE FOR RISK & PUBLIC SAFETY  
 

MRL pledges to: 

 

1. Inform DOE and the relevant authority(s) [including Department of 

Occupational Safety and Health and Fire and Rescue Department of Malaysia 

(BOMBA)] in the event that MRL decides to transport dangerous cargo on the 

ECRL. Full Quantitative Risk Assessment in accordance to DOE’s Guidelines in 

Risk Assessment or other international risk assessment standard/guidelines will 

be carried out and submitted to DOE and/or relevant authority (s) for approval. 

 

2. Prepare and update a detailed Emergency Response Plan (ERP) for emergency 

preparedness in transporting dangerous cargo once the type of cargo is known. 

This ERP will be communicated to the relevant authorities and informed to the 

public. 
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RC Detention Storage Tank

FIGURE 8.3.8-1a
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OSD (Slab Key Plan)
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