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5 RESIDUAL IMPACT 

5.1 Introduction 

 

Residual impacts are impacts that may persist, even though mitigation 

measures are fully implemented. From the impact assessment made in 

Chapter 4, the significance of the impacts identified may be potentially 

reduced or minimize by incorporation of the proposed mitigating measures. 

However, some residual impacts will remain as presented in the following 

sections. 

 

5.2 Operation Stage 

 

From the impact assessment summary as in Table ‎5-1, majority of the 

environmental impacts identified are moderate impacts. Upon the 

implementation of the proposed mitigating measures, the impacts can be 

lowered to minor category.  

 

Table ‎5-1: Summary of Impacts, Significance and Residual Impacts after Mitigating 

Measures Incorporated for Operation Phase 

No Operation Phase 
Significance of Impacts (Without 

Mitigating Measures) 
Residual Impacts (After 

Mitigating Measures) 
1. Discharges Effluent Moderate Minor 

2 Gaseous Emission   

a) 
Normal and Abnormal 
Operations 

Moderate Minor 

b) Emergency Scenario Major Minor 

3. Waste Management Moderate Minor 

4. Noise Level Moderate Minor 

5 Health Impact Moderate Minor 

 

The residual impacts for activities during operation stage is as tabulated in 

Table ‎5-2. 
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Table ‎5-2 Summary of the Residual Impacts for Activities during Operation Stage  

NO PROJECT ACTIVITIES POTENTIAL IMPACT 
IMPACT 

SIGNIFICANCE 
DURATION 

RECOMMENDED MITIGATING 
MEASURES 

RESIDUAL 
IMPACT 

1 Discharged 

Effluent 

a) Effluent 

Treatment Plant 

and via Marine 

Outfall 

b) Sewage 

Treatment 

Facility 

c) Surface water 

runoff 

d) Spillage of toxic 

and hazardous 

chemicals 

 

 Discharge via the marine outfall 

of the followings that may 

disrupt the marine ecology and 

marine life: 

- Ambient sea water 

temperature  

- Concentration of free 

chlorine in the discharge. 

 Discharge from the sewage 

treatment may disrupt the 

marine and river water quality 

and the ecology systems. 

 Discharge from the retention 

basin may cause flooding 

downstream of the receiving 

water bodies. 

 Spillage of toxic and hazardous 

chemicals which may find its 

way into the marine and water 

bodies through surface runoff. 

 

. 

 

 

MODERATE 

a) Water Quality 

b) Marine and River 

biological Life 

c) Fishery Industry 

 

LONG TERM a) Surface Water Runoff 

 Design of the Plant that separates 

stormwater drainage and the 

accidentally chemical contaminated 

(ACC) drainage system. In the 

event of heavy rain and overflow of 

the ACC surface runoff will be 

directed to the storm water 

collection pond to contain the flow 

from finding its way into the surface 

water drainage and water bodies 

outside of RAPID premise.     

b) Discharge via Marine outfall 

 The effluent treatment plant will also 

be‎designed‎to‎meet‎DOE’s‎

requirement for IETS which requires 

the incorporation of the continuous 

online monitoring, BAT and best 

practices. 

 Routine monitoring by the regulatory 

agencies on the treatment 

performance and compliance to the 

discharged standards.  

c) Incorporation of various preventive and 

control measures in the RAPID design 

and operation among which are: 

Design Stage: 

 Effluent treatment plant will be 

MINOR 
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NO PROJECT ACTIVITIES POTENTIAL IMPACT 
IMPACT 

SIGNIFICANCE 
DURATION 

RECOMMENDED MITIGATING 
MEASURES 

RESIDUAL 
IMPACT 

 designed‎to‎meet‎DOE’s‎requirement 

for IETS, PETRONAS Technical Code 

and Standards and applicable internal 

standards and guidelines, BAT and 

best practices considered in the 

design. 

 Conduct design integrity review at 

every critical progress of the design 

stage. 

 Carryout the effluent dispersion and 

simulations using acceptable 

simulation models to help in designing 

the appropriate outfall locations, 

discharged temperature that verify no 

significant environmental impacts 

during when the plant is in operation.  

Plant Operation: 

 Routine monitoring by the regulatory 

agencies on the treatment 

performance. 

 Environmental Management Plan that 

monitor compliance and treatment 

performance. 

 Competent staff assigned for the 

operation and continuous training 

program for the staff.  

 All manuals and Standards Operating 

Procedures (SOP) updated and readily 

available. 

 Routine maintenance of the treatment 
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NO PROJECT ACTIVITIES POTENTIAL IMPACT 
IMPACT 

SIGNIFICANCE 
DURATION 

RECOMMENDED MITIGATING 
MEASURES 

RESIDUAL 
IMPACT 

system via turnaround exercise. 

2 Noise Level a) Noise Level 

generated by 

Plant 

Equipment and 

Processes; 

b) Noise level 

generated by 

the increased 

in traffic 

volume for 

road leading to 

RAPID access 

points; 

a) Increase in the background 

noise level at the sensitive 

receptors 

b) Public nuisance and disruption 

to daily life  

MODERATE 

a) Noise level 

b) Public Health 

c) Nuisance in 

Public 

 

LONG TERM 

 Noise emission from RAPID is hardly 

felt by the adjacent receptors as the 

baseline noise at the sensitive 

receptors is currently high; 

 

 Provision of 500m buffer zones all 

around the site boundary and 

undeveloped areas to the west with 

landscaping will further attenuate the 

noise; 

 

 The impact of the noise level will be 

further reduce if the surrounding areas 

are gazette as heavy industry under 

RKK; 

MINOR 

3 Waste 

Management 

a) Storage of 

Waste on site; 

 

b) Transportation 

of Waste to 

disposal Site; 

 

c) Disposal 

Locations and 

capacity of the 

waste 

operators to 

accept the 

waste 

a) Waste cannot be stored on 

site and has to be sent to the 

licensed schedule waste 

premise immediately. 

 

b) Capacity and availability of the 

disposal area/waste operators 

to handle the volume of waste 

generated 

 

c) Inadequate capacity of the 

current scheduled waste 

disposal facility will cause 

stocking of scheduled waste 

within RAPID premise; 

 

MODERATE 

a) Water Quality 

b) Soil and 

ground water 

quality 

c) Marine and 

River biological 

Life 

d) Fishery 

Industry 

e) Public Health 

and sanitation 

f) Amenities 

 

 

LONG TERM 

a) Spent catalyst sent to the catalyst 

vendor or the recyclers will for 

recovery; 

b) Location of the schedule waste areas 

need to be designed  to include 

adequate bunding, collection of the 

spilled waste that are routed to the 

wastewater treatment plant collection 

chamber; 

c) Within RAPID site, solid and liquid 

waste is expected to be transported 

using trucks or forklifts. Waste will be 

properly contained in drums, 

intermediate bulk containers, cylinders 

 

MINOR 
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NO PROJECT ACTIVITIES POTENTIAL IMPACT 
IMPACT 

SIGNIFICANCE 
DURATION 

RECOMMENDED MITIGATING 
MEASURES 

RESIDUAL 
IMPACT 

 d) Spillage of the spilled 

scheduled waste will be 

impacting the ground water 

quality and soil quality;  

 

e) Domestic waste disposal at 

illegal dumping sites that may 

result in odour generation, 

issues on aesthetic and 

breeding ground of 

mosquitoes and vermin; 

 

and poly bags.  

d) To manage the waste movement and 

storage efficiently and safely, several 

temporary storages will be located 

within the complex areas. For unit 

processes which frequently generate 

waste, dedicated transit areas will be 

provided.  

e) A proper loading and unloading bay 

will be part of the transit areas and 

temporary storage areas. From the 

collection system, the waste will be 

sent to the waste pre-treatment and 

treatment facilities. 

f) Due to the complexity and extensive 

size of RAPID project, many types of 

waste are expected to be generated.. 

Therefore, the central waste treatment 

facility will comprise of several facilities 

utilizing Best Available Techniques to 

manage the waste.  

g) Waste management within RAPID also 

incorporates the 3R concept to reduce 

the final waste to be removed from 

RAPID. This indirectly contributes to 

natural resources conservation and 

environmental protection.  
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NO PROJECT ACTIVITIES POTENTIAL IMPACT 
IMPACT 

SIGNIFICANCE 
DURATION 

RECOMMENDED MITIGATING 
MEASURES 

RESIDUAL 
IMPACT 

4 Gaseous 

Emission 

a) Emission from 

refinery and 

cracker complex 

process units  

 

b) Emission from 

RAPID Complex 

 

A. Refinery and Cracker 

Complex Process Units  

Normal Operating Conditions 

a) The predicted maximum 

ambient air concentrations for 

all of the parameters of 

concern at the sensitive 

receptors locations are below 

the 2013 MAAQS and other 

reference limits used. 

b) Non-compliance is confined 

to NO2 and at only two non-

sensitive receptors, Bukit 

Pelali for the 1-hour average 

and Bukit Pengerang for the 

24-hour average for less than 

0.4% of the time.  

Abnormal Operating Conditions 

 a) Non-compliance of NO2 and 

SO2. 

Emergency Operating Conditions 

a) Predicted concentrations of 

gaseous pollutant are 

compliant to 2013 MAAQS 

limits.  

B. Emissions from RAPID 

Complex 

Normal Operating Conditions 

MODERATE 

a) Public Health  

b) Deterioration of 

the Ambient Air 

Quality 

c) GHG Emission 

 

 

LONG TERM a) Gaseous emission is designed to meet 

the emission limit as regulated by DOE 

for each process units. To ensure this, 

all gaseous emissions are to be treated 

by air pollution control systems during 

normal operation scenario or by 

elevated flares during abnormal 

situations 

 

b) Provision of a backup or standby units 

for the refinery and cracker flares; 

 

c) All flares shall be designed to be 

smokeless flares; 

 

d) The design philosophy adopted for the 

refinery and cracker process units shall 

be such that there will be no venting of 

emission streams containing 

hydrocarbons or pollutants directly to 

atmosphere and has to be treated air 

pollution control systems; 

 

e) Environmental Management Plan that 

ensure routine ambient air monitoring of 

ground level concentrations of air 

pollutants of concern at selected 

sensitive receptors, to verify compliance 

to ambient air standard limits. 

 

f) During the planning and design stage, 

various preventive and control 

measures will be incorporated into each 

MINOR 
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NO PROJECT ACTIVITIES POTENTIAL IMPACT 
IMPACT 

SIGNIFICANCE 
DURATION 

RECOMMENDED MITIGATING 
MEASURES 

RESIDUAL 
IMPACT 

a) There is no issue of concern 

except for NO2 where the NO2 

level exceeds the MAAQS 2013 

limit at Bkt Pelali and Bukit 

Pengerang and 3 locations 

within the RAPID Complex i.e. 

Pengelih Naval Base, Sg Reggit 

and Kg Bukit Buloh will have 

NO2 level exceeding the 

MAAQS 2013 limit.  

Abnormal Operating Conditions 

a) Non-compliance of NO2 and 

SO2. 

Emergency Operating Conditions 

a) Predicted concentrations of 

gaseous pollutant are 

compliant to 2013 MAAQS 

limits.  

 

individual process unit, i.e : 

 Applying lessons learnt and 

adoption of the best practices 

based on other operating units or 

other similar plants globally; 

 Incorporation of BAT and other 

design review ; 

g) During the operation stage of the 

process units, among the control 

measures recommended are: 

 Documented Operating Procedures 

to be adhered by the plant 

operators; 

 Process Safety Management, risk 

based inspection and asset life 

study; 

 Structured maintenance 

programmes, i.e. scheduled 

turnaround, to ensure process and 

pollution control equipment are in 

optimal operating condition; 

 Training programs to produce 

competent personnel to operate and 

maintain the process units. 
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NO PROJECT ACTIVITIES POTENTIAL IMPACT 
IMPACT 

SIGNIFICANCE 
DURATION 

RECOMMENDED MITIGATING 
MEASURES 

RESIDUAL 
IMPACT 

5 Health Impact  a) Emission from 

plant operations 

during abnormal 

operating 

conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Refinery and Cracker Complex : 

Abnormal Operating Conditions 

a)    The highest point for SO2 is 

within RAPID itself with 

40582.8 µg/m
3 
that give HQ of 

162.33. 

b)    For NO2, the highest point is 

within RAPID with 

concentration of 2073.8 µg/m
3 

(HQ of 7.4).  

c)     Among other receptors, 

Pengelih Naval base and 

Kampung Sg. Buloh are both 

predicted to have high HQs. 

 

Emission Dispersion from 

cumulative RAPID Complex 

Abnormal Operating Conditions 

a)    The highest point for SO2 is 

within RAPID itself with 

40582.8 µg/m
3 
that give HQ 

of 162.33. 

b)    For NO2, the highest point is 
also within RAPID with 
concentration of 2073.8 
µg/m

3
 with HQ of 7.4. 

 

MODERATE 

 

LONG TERM 

 

The mitigating measures for both Refinery 

and Cracker complex and cumulative 

RAPID complex abnormal operating 

conditions. 

 

a) In the Emergency Management Plan, the 

release should not exceed more than 30 

minutes into the ambient air.    

 

i. b) An Emergency Planning Committee has 

to be set up for planning and conducting 

suitable programs related or during an 

emergency. 

 

i. c) Several education and training programs 

to ensure that all support systems, 

individuals and communities are familiar 

with their roles and responsibilities. 

Programs like on emergency precautions, 

and how to identify SO2 and NO2 gases. 

 

 

MINOR 
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6 ENVIRONMENTAL MANAGEMENT PLAN 

6.1 Introduction 

This section describes the environmental management requirements for the 

operation of the EURO 5 MOGAS Units and Olefin Storage Tanks located in 

the RAPID Refinery Cracker Complex. This EMP is an environmental 

management framework to comply with the requirements of the Environmental 

Quality Act 1974 relating to prevention, abatement and mitigation of 

environmental impacts resulted from the operation of the RAPID EURO 5 

MOGAS and Olefin Storage Tanks. A detailed EMP report is required to be 

prepared and submitted for approval from the State DOE after the approval of 

this Additional Information Report is obtained. The EMP to be prepared for each 

of the RAPID Refinery Cracker Complex and should be aligned to the EMP for 

the overall RAPID Complex.  

6.2 Objective of EMP 

The EMP shall ensure that sound environmental practices are adopted at all 

stages of the project and that the proposed mitigating measures contained in 

this report and in this Addendum DEIA Conditions of Approval are adopted in 

the day to day operation at site during construction and during the plant 

operation. 

The objectives of the EMP are: 

 To comply with the requirement by DOE and any relevant laws, 

regulation and/or guidelines pertaining to the project activities; 

 To be a part of the HSE Management Plan for RAPID Project; 

 To check and balance the project activities so that they will not result in 

environmental pollution to areas surrounding the project site; 

 To be an early trigger in order to remediate the environmental 

nonconformance; and 
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 To establish an environmental monitoring and audit program that will be 

used as a guide to track the environmental performance of the project 

implementation. 

The EMP should contain recommendations of the followings: 

 Environmental Monitoring which include the parameters, location and 

frequency of the monitoring to be implemented based on the existing 

baseline study and the potential impact identified; 

 Environmental Audit requirements 

 Environmental Training requirements 

 Environmental Coordination Plan 

 Environmental Incident Closure Procedures 

6.2.1 RAPID HSE Management System 

RAPID Project implements a HSE Management System (HSEMS) for all its 

business activities and the HSEMS subscribes to the PETRONAS HSEMS. 

The HSEMS is defined as a structured set of controls for managing HSE related 

matters in the business to ensure and to demonstrate that HSE objective are 

met and serves also as a tool for maintaining sustainable business activities.  

The PETRONAS Health, Safety and Environment (HSE) Policy is shown in 

Figure 6-1. In addition to the corporate policy and strategic objective, HSEMS 

also ensures the followings: 

 Organization including responsibilities, resources, training, 

competency, standards and document management; 

 Risk Management including the Hazards and Effects Management 

Process (HEMP) and Environmental Aspect Impact (EAI), which 

identifies and assesses hazard and effects and develops the measures 

to control the release of hazards and for recovery in the event of release 

of the hazard; 

 Planning & Procedure including asset integrity, work instructions, 

management of change contingency and emergency response 

planning;  
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 Implementation & Monitoring including monitoring activities, record, 

non-compliance and corrective action, incident report and follow up; 

and  

 Auditing & Management Review.  
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Figure 6-1 PETRONAS Health, Safety and Environment Policy 
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6.2.2 Legislation and Guidelines 

The main objective of the EMP is to comply with the relevant legislation and 

guidelines applicable during the construction and operation activities of the 

EURO 5 MOGAS and Olefin Storage Tanks as shown below in Table 6-1 and 

are not limited to the followings: 

Table 6-1  Legislation and Guidelines 

Aspects Legislation and Guidelines 

Noise 

 The Planning Guidelines for Environmental Noise Limits and 

Control, 2007 

 Guidelines For Noise Labeling and Emission Limits of 

Outdoor Sources, 2007 

 Factories and Machinery (Noise Exposure) Regulations, 2006  

 DOE Recommended Noise Levels, 2004 

 Environmental Quality (Motor Vehicle Noise) Regulations 

(EQA), 1987 

Ambient air 

 Environmental Quality for Clean Air Regulations (EQA), 2003 

 Environmental Quality for Clean Air Regulations (EQA), 2014 

 Factories and Machinery (Mineral Dust) Regulations (FMA), 

1989 

 Motor Vehicles (Control of Smoke and Gas Emission) Rules 

(EQA), 1977 

 Malaysian Ambient Air Quality Standards, 2013 

 Environmental Quality (Control of Emissions from Diesel 

Engines) Regulations, 1996 

 Environmental Quality (Control of Emissions from Petrol 

Engines) Regulations, 1996   

Water quality 

 Water Act 1920(Cap 146); DID Role in River Management on 

Flood Mitigation and River Conservancy DID Guidelines on 

the Protection of Water Courses and Limits of Buffer Zones; 

 National Water Quality Standards (EQA), 1974 

 Manual Saliran Mesra Alam (MASMA), JPS 

 Standard B in Third Schedule of the EQ (Industrial Effluents) 

Regulations 2009 

 Standard B in Third Schedule of the EQ (Sewage) Reg 2009 

 Flood Preparedness Guideline 

 National Guidelines for Raw Drinking Water Quality 

Benchmark for Groundwater Quality in Malaysia 

 Marine Water Quality Criteria and Standards for Malaysia 

(MWQCS) 

Planning 

 Local Government Act, 1976 

 Street, Drainage & Building Act, 1974 

 Irrigation Areas Act 1953 

 Drainage Works Act 1954 
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Aspects Legislation and Guidelines 

Soil 

 Guidelines for Prevention and Control of Soil Erosion and 

Siltation in Malaysia (DOE), 1996 

 Contaminated Land Management and Control Guidelines: 

Malaysian Recommended Site Screening Levels for 

Contaminated Land, 2009 

Land matters 

 Land Acquisition Act, 1960 

 National Land Code, 1965  

 Environmental Quality Act, 1974 and Amendments 

Waste 

 Environmental Quality (Scheduled Wastes) Regulations, 

2005 

 Environmental Quality (Sewage) Regulations, 2009 

 Environmental Quality (Industrial Effluent) Regulations, 2009 

Workers 

 Occupational Safety and Health Act (OSHA), 1994 

 Worker’s Minimum Standards of Housing and Amenities Act, 

1990 

Health and 

safety 

 Factories and Machinery (Fencing of Machinery and Safety) 

Regulations, 1970 

 Factories and Machinery (Safety, Health and Welfare) 

Regulations, 1970 

 Local Authority (Cleanliness) By-Law, 1999 

 Malaria Eradication Act, 1971 

 Occupational Safety and Health Act, 1994 

 Petroleum Safety Measures Act, 1984 

Other 

applicable 

guidelines  

 PETRONAS Technical Standard on Waste Management 

(PTS 18.72.01, December 2014) 

 PETRONAS Technical Guideline 18.71.02 Environmental 

Aspect Impact (December 2015) 

 

6.2.3 Key Information in the EMP 

The EMP to be prepared for the RAPID EURO 5 MOGAS and Olefin Storage 

Tank units should be aligned to the overall RAPID Complex EMP and to contain 

the key information as shown in Table 6-2 below. 

Table 6-2  Outline of the EMP Content 

Content Description 

Introduction 

 The objectives of the EMP 

 The scope and area of coverage for the EMP 

 Description of the existing environment and 

development schedule. 

Environmental Policy 
 Project RAPID HSE policy and the HSE Management 

Systems 
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Content Description 

Specific DOE 

conditions and legal 

requirements 

 The relevant legislation and guidelines applicable for 

the Project.  

 Commitment to include the Approval Conditions to the 

DEIA in the EMP  

 Reporting procedures 

Environmental 

Monitoring and 

Auditing Requirements 

 Environmental monitoring location, frequency and 

parameter to be monitored 

 Monitoring Methodology 

 Environmental audit program 

 Roles of Responsibility in the EMP implementation 

 Key procedures in closure of the non-compliance 

detected from the monitoring activities 

Impact and Mitigation 

measures 

 Relevant measures that are proposed in accordance 

with the DOE Conditions of Approval, EIA 

recommendation and proposals for environmental 

auditing 

 Detailed ESCP report including the ESCP and BMPs 

progress reporting framework 

Environmental 

Contingency 

 Potential environmental emergencies  

 Environmental non-compliance and closure of the non-

compliance 

 Reporting procedures  

 

6.3 Scope of the EMP 

The scope of works to achieve these objectives are as follows: 

1. Evaluate the environmental monitoring baseline data and the 

recommended mitigation measures to establish the environmental 

profile of the RAPID project site and determine compliance with DOE 

requirements for environmental quality and mitigation measures; 

2. Identify sources(s) of impact with environmental quality 

standards/legislative requirements as comparison to review the 

effectiveness of the EMP and mitigation measures proposed in Chapter 

4; 

3. Recommended additional mitigation and remedial measures as 

necessary and recommend any environmental monitoring changes in 

parameters, locations or frequencies; 
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4. Develop relevant environmental monitoring and audit procedures to be 

complied by all Contractors undertaking activities at RAPID site during 

construction stage of the EURO 5 MOGAS and Olefin Storage Tanks; 

5. Assess the effectiveness of the environmental management practices 

and procedures during the construction and operation period; and  

6. Identify any future environmental issues and recommend any 

appropriate mitigation measures. 

6.4 EMP for Site Preparation and Construction Phases 

Environmental monitoring for the site clearing and site preparation of the EURO 

5 MOGAS and Olefin Storage Tank units aligns with the RAPID EMP and the 

monitoring and audit program as approved by DOE Johor. 

The sequences for the RAPID site preparation and construction phase are as 

follows: 

a) RAPID Phase 1 site preparation and clearing 

b) RAPID Phase 2 site preparation and clearing 

c) RAPID Refinery Cracker Complex including the EURO 5 MOGAS and 

Olefin Storage Tanks construction stage 

The RAPID project is currently nearing the completion of the site clearing and 

preparation works. The overall RAPID EMP that includes the environmental 

monitoring exercise and audit program is ongoing. The monthly monitoring 

report and quarterly audit report is submitted to DOE Johor since 2012.  

However, it is to note that there was no requirements spelt out for the 

environmental monitoring program specific for the construction phase in RAPID 

DEIA 2012 Conditions of Approval.  

Hence in this Addendum Report, the EMP for the site clearing and preparation 

shall be revised to include the update of the environmental monitoring and audit 

program to reflect the requirements specific for the construction phase for the 

RAPID EURO 5 MOGAS and Olefin Storage Tanks. 
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6.4.1 Environmental Monitoring for RAPID EURO 5 MOGAS and Olefin Storage 

Tanks during Site Clearing and Site Preparation  

As an overview, the baseline monitoring for the overall RAPID project was 

conducted in October 2012 prior to commencement of the RAPID site clearing 

and preparation for Phase 1 and Phase 2 areas. 

The Environmental Monitoring Report (EMR) is submitted to DOE Johor on a 

monthly basis to meet the followings: 

i. EMP for Phase 1 Site Preparation and Clearing and its approval 

conditions from DOE Johor dated 22nd October 2012 (Ref. No.: 

AS(B)J62/490/000/269 Jilid 3(7)); 

 

ii. EMP Rev.1 (May 2013) and its approval conditions from DOE Johor 

dated 17th July 2013 (Ref. No.: AS(B)J62/490/000/269 Jilid 5); 

 

iii. Supplementary EMP Phase 1 (Option Areas) and its approval 

conditions from DOE Johor dated 19th March 2014 (Ref. No.: 

AS(B)J62/490/000/269 Jilid 7(11)); and 

 

iv. EMP Phase 2 and its approval conditions from DOE Johor dated 29th 

April 2014 (Ref. No.: AS(B)J62/490/000/269 Jilid 8(9)). 

The present monitoring exercise for the site preparation and clearing works 

consists of the following environmental parameters: 

a) Surface water quality at the rivers and from the sediment basins and 

detention corridor; 

b) Groundwater and soil quality; 

c) Air quality;  

d) Noise level; and  

e) Marine water and seabed sediment quality. 

The parameters above are monitored against the baseline conditions in 2012, 

and the results are reported in the monthly submission of the Environmental 

Monitoring Report (EMR) to DOE Johor.  
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As mentioned in Section 2.3.1, Chapter 2 of this Addendum Report, Phase 1 

site preparation works had been completed and current on-going 

activities taking place are the preliminary construction works such as piling, 

construction of temporary common facilities and workers accommodation. As 

of September 2016, the overall progress of the site preparation works for 

Phase 2 has been completed.   

The sensitive receptors for Phase 2 site preparation comprise the population 

surrounding the RAPID site (within 5 km radius). The list of the sensitive 

communities/receptors are: 

i. The Pengelih Naval Base 

ii. Kg Pengerang 

iii. Kg Lepau 

iv. Taman Renggit Jaya 

v. Kg Bukit Buloh 

vi. Kg Sg Buntu 

vii. Kg Sg Kapal 

The monitoring locations for the RAPID Refinery and Cracker Complex 

including the EURO 5 MOGAS and Olefin Storage Tanks, during site clearing 

and site preparation shall be covered under the monitoring plan for the overall 

RAPID site clearing and preparation. The monitoring locations are selected 

based on the identified sensitive receptors listed above.  

The monitoring locations are as of the latest RAPID Environmental Monitoring 

Report (EMR) dated October 2016 (refer to Table 6-3 and Figure 6-2 – Figure 

6-6). A summary of the monitoring parameters is given in Table 6-4. 
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Table 6-3 Location of Sensitive Receptors and Monitoring Points for the 

Overall RAPID Site Clearing and Preparation Stage 

No. Monitoring Station Description of Location 

A. Surface Water Quality (refer to Figure 6-2) 

1. SW1 Sg Johor 

2. SW2 Sg Sebina 

3. SW3 Sg Lanjut 

4. SW4 Sg Pengkalan Pinang 

5. SW5 Sg Lepau 

6. SW6a Sg Lepau 

7. SW7 Sg Sebina 

8. SW9 Sg Kapal 

9. SW10 Sg Buntu 

10. SW14 Sg Lepau 

11. SW15 Sg Lepau 

12. SW19* Sg Kapal 

Note: * means this new sampling station was added in March 2015 (SW19) as part of the ongoing  
          monitoring exercise. Hence, there is no baseline data in October 2012 for this station. 

B. Discharges from Sediment Basins and Detention Corridors (refer to Figure 6-3) 

1. SB1 

To Detention Corridor (DC1) 
2. SB2 

3. SB3 

4. SB4 

5. SB5 

To Detention Corridor (DC2) 
6. SB6 

7. SB7 

8 SB9 

9 SB21 Discharge to Sg Haji Ahmad 

10. SB22 Discharge to the coast 

11. SB23 Parit Teluk Ampang 

12. SB24 Discharge to the coast 

13. SB25 Discharge to the coast 

14. NDC(A)-1 

Discharge to Sg Lepau 
15. NDC(A)-2 

16. NDC(A)-3 

17. NDC(A)-4 

18. NDC(B)-1 

Discharge to Sg Shanti and Sg Pengkalan Pinang 

19. NDC(B)-2 

20. NDC(B)-3 

21. NDC(B)-4 

22. NDC(B)-5 

C. Groundwater and Soil Quality (refer to Figure 6-4) 

1. GW/SS-1 West of RAPID border near Kg. Pengelih 

2. GW/SS-3 South of RAPID site near Kg. Teluk Empang 

3. GW/SS-14 North of RAPID border near Kg. Lepau 

D. Air Quality and Noise Level (refer to Figure 6-5) 
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No. Monitoring Station Description of Location 

1. A/N1 Jetty Tg Pengelih near to TNB sub-station  

2. A/N2a* Kg. Pengerang  

3. A/N3a* Kg. Sebong 

4. A/N7a* Kg. Sg. Kapal Darat 

5. A/N8 Kg. Sg. Kapal Darat 

6. A/N9 Taman Rengit Jaya  

7. A/N10 Kg. Sg. Buntu 

8. A/N11 Kg. Bukit Buloh (South) 

9. A/N12 Kg. Bukit Buloh (North) 

10. A/N13 Orchard Farm at the North East boundary of RAPID 

11. A/N14a* Oil palm plantation 

12. A/N17 
Oil palm plantation located at the Northern boundary of 

RAPID 

13. A/N18 Oil palm plantation located at North West boundary of RAPID 

14. A/N19 
Oil palm plantation (Close to alternative road from Kg. Lepau 

to Tg. Pengelih) 

15. A/N20 Oil palm plantation at Western boundary of RAPID 

16. A/N21 Oil palm plantation at Kg Lepau 

17. A/N22 North East RAPID 

18. A/N26* Lot 17 Jalan Hj. Mantek, Kg. Lepau 

19. A/N(T)20C3-1 Kg. Teluk Ramunia 

20. A/N(T)20C3-2 Kg. Teluk Ramunia 

21. A/N(T)20C3-3 Kg. Teluk Ramunia 

Note: * means this new sampling station was added in May 2014 (A26), September 2014 (A2a),  
          November 2014 (A14a), March 2015 (A7a) and July 2015 (A3a) as part of the ongoing monitoring  
          exercise. Hence, there is no baseline data in October 2012 for these stations. 

E. Marine Water and Seabed Sediment Quality (refer to Figure 6-6)    

1. CS1 3 km from Project boundary, South of project site 

2. CS2 3 km from Project boundary, South of project site 

3. CS3 3 km from Project boundary, South West of project site 

4. CS4 3 km from Project boundary, North West of project site 

5. CS5 3 km from Project boundary, South West of project site 

6. CS6* 3 km from Project boundary, North West of project site 

Note: * means this new sampling station was added in May 2014 (CS6) as part of the ongoing monitoring  
         exercise. Hence, there is no baseline data in October 2012 for this station. 

 



 

ADDITIONAL INFORMATION TO THE DEIA REFINERY AND PETROCHEMICAL INTEGRATED DEVELOPMENT (RAPID) 
PROJECT, PENGERANG JOHOR, 2012 TO INCLUDE EURO 5 MOGAS AND OLEFIN TANK UNITS 

 CHAPTER 6 
ENVIRONMENTAL MANAGEMENT PLAN 

 

 
Page | 6-13 

 

Table 6-4  Summary of Environmental Monitoring Parameters for the Overall RAPID Site Clearing and Preparation Stage 

No. 
Issues & 
Sources 

Monitoring 
Location 

Number of Sampling 
Point 

Parameter Compliance 
Monitoring 
Frequency 

Reporting 
Frequency 

1. 
Surface Water 
(Inland and 
Estuarine) 

Refer to 
Figure 6-2 

12 nos 

Parameters as per Class III of the National 
Water Quality Standards (NWQS): 

Temperature, pH, Dissolved Oxygen, Total 
Suspended Solids, BOD, COD, Oil and 
Grease, Phenol, Cyanide, Sulphide, Nitrate, 
Nitrite, Ammoniacal Nitrogen, Phosphate, Iron 
(II), Arsenic, Boron, Cadmium, Copper, 
Chromium (III), Total Iron, Lead, Manganese, 
Tin, Mercury, and Faecal coliform 

 

Parameters as per Marine Water Quality 
Criteria and Standards for Malaysia (Class E): 

Temperature, pH, Dissolved Oxygen, Turbidity, 
Total Suspended Solid, BOD, COD, Oil & 
Grease, Phenol, Cyanide, Nitrate, Nitrite, 
Ammoniacal Nitrogen, Phosphate, Iron (II), 
Arsenic, Boron, Cadmium, Copper, Chromium 
(III), Total Iron, Lead, Manganese, Tin, 
Mercury, Ammonia (unionized), Total Organic 
Carbon, Total Nitrogen, Arsenic (III), Zinc, Total 
Hydrocarbon, Faecal Coliform, Total Petroleum 
Hydrocarbon (TPH)(Fractionized), and 
Polynuclear Aromatic Hydrocarbon (PAH) 

Stations SW4, SW6a, 
SW9, SW10, SW14, 
SW15 and SW19 to 
comply with National 
Water Quality Standards 
(NWQS)-Class III (river 
water) 

 

Stations SW1, SW2, 
SW3, SW5 and SW7 to 
comply with Marine 
Water Quality and 
Standards for Malaysia 
(MWQCS)-Class E 
(Estuarine water) 

 

 

Monthly Monthly 

2. 

Sediment 
Basin and 
Detention 
Corridor 
Discharges 

Refer to 
Figure 6-3 

22 nos TSS, Turbidity 

RAPID DEIA 2012 
Condition of Approval 
No. 42 

(i) Turbidity <250 
NTU 

(ii) TSS <50 mg/l 

Monthly Monthly 
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No. 
Issues & 
Sources 

Monitoring 
Location 

Number of Sampling 
Point 

Parameter Compliance 
Monitoring 
Frequency 

Reporting 
Frequency 

3. 
Groundwater 
Quality 

Refer to 
Figure 6-4 

3 nos 

Total Hydrocarbon, Total Phenol, Sulphide, 
Cyanide, Oil & Grease, Arsenic, Boron, 
Cadmium, Copper, Iron, Lead, Manganese, 
Tin, Mercury, Volatile Organic Carbon (VOC) 
and Polynuclear Aromatic Hydrocarbon (PAH)  

National Guidelines for 
Raw Water Quality 
(NGRWQ) Benchmark 
for Groundwater Quality 
in Malaysia 

Results from baseline 
EMR No. 1 (October 
2012) and EMR No. 36 
(September 2015) 

Quarterly Quarterly 

4. Soil Quality 
Refer to 
Figure 6-4 

3 nos 

Total Hydrocarbon, Total Phenol, Sulphide, 
Cyanide,  Oil & Grease, Arsenic, Boron, 
Cadmium, Copper, Iron, Lead, Manganese, 
Tin, Mercury, Volatile Organic Carbon (VOC) 
and Polynuclear Aromatic Hydrocarbon (PAH)  

Contaminated Land 
Management: SSLs (Site 
screening levels) 

Quarterly Quarterly 

5. 
Ambient Air 
Quality 

Refer to 

Figure 6-5 
21 nos 

Particulate Matter(PM10); 

Sulphur Dioxide (SO2); 

Nitrogen Dioxide (NO2); 

Carbon Monoxide (CO) 

Malaysian Ambient Air 
Quality Guidelines 
(MAAQG) 2013 

Monthly Monthly 
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No. 
Issues & 
Sources 

Monitoring 
Location 

Number of Sampling 
Point 

Parameter Compliance 
Monitoring 
Frequency 

Reporting 
Frequency 

6. Noise Level 
Refer to 

Figure 6-5 
21 nos Noise levels during day and night 

Factory and Machinery 
(Noise) Regulations 

DOE Recommended 
Limit 2004: 

(i) Northern & 
Western 
boundaries: 60 
dBA (day time) 
and 50 dBA 
(night time) 

(ii) Southern & 
Eastern 
boundaries: 70 
dBA (day time 
and 60 dBA 
(night time) 

Monthly Monthly 

7. 
Marine Water 
Quality 

Refer to 
Figure 6-6 

6 nos 

Top & bottom water depths: 

Temperature, pH, Dissolved Oxygen, 
Cadmium, Copper, Mercury, Lead, Iron, 
Manganese, Arsenic, Tin, Total Suspended 
Solid, Oil & Grease, Total Petroleum 
Hydrocarbon (TPH)(Fractionized), Total 
Organic Carbon, Total Hydrocarbon, Nitrate as 
N, Phosphate, Total Nitrogen, Iron (II), 
Chromium Trivalent, Polynuclear Aromatic 
Hydrocarbon (PAH), Arsenic (III), Zinc, 
Chromium (VI), Cyanide, Nitrite, Ammonia 
(unionized), Phenol, Faecal Coliform 

Marine Water Quality 
Criteria and Standards 
for Malaysia (MWQCS)-
Class 3 

Monthly Monthly 

8. 
Seabed 
Sediment 
Quality 

Refer to 
Figure 6-6 

6 nos 

Total Hydrocarbon, Cadmium, Chromium (III), 
Copper, Mercury, Lead, Iron, Manganese, 
Arsenic, Tin, Total Organic Carbon, Total 
Petroleum Hydrocarbon (TPH) (Fractionized), 
Oil & Grease, Redox potential, and Polynuclear 
Aromatic Hydrocarbon (PAH) 

United State National 
Oceanic and 
Atmospheric 
Administration Screening 
Quick Reference Tables 
(US NOAA SQuiRTs) 

Quarterly Quarterly 
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Figure 6-2: Surface Water Quality Monitoring Stations during Site Clearing and Site Preparation
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