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HEALTH IMPACT ASSESSMENT 
 
 

Health impact assessment (HIA) is the process of estimating the potential impact of a 
chemical, biological, physical or social agent on a specified human population system under 
a specific set of conditions and for a certain time frame (EnHealth Council, 2001; DOE, 
2012). The main approach in this HIA is to assess the impacts of the proposed Pengerang 
Energy Complex in Pengerang, Johor, on the health of residents of affected communities 
within the vicinity of the proposed project that may emanate from environmental impacts. 
The HIA reported here is based on the Guidance Document on HIA in EIA by the Department 
of Environment Malaysia (DOE, 2012). The impacts of the proposed project on workers’ 
health are not included in this HIA, as it is not within the scope specified in the Guidance 
Document. 
 

Health risk assessment (HRA) is a component of HIA. There are two forms of HRA, 
namely qualitative and quantitative HRA. Qualitative HRA merely characterizes or compares 
the hazard of a chemical relative to others, or in comparison to reference values or 
standards, or defines the hazard in only qualitative terms such as mutagen or carcinogen, 
which connotes certain risk or safety procedures. In qualitative HRA, only subjective and 
comparative assessment of environmental hazards are attempted without generating any 
quantitative estimate of the risks involved. 
 

Quantitative HRA is a methodological approach in which the toxicities of a chemical 
are identified, characterized, analyzed for dose-response relationships, and the data 
generated are applied to a mathematical model to produce a numeric estimate representing 
a guideline or decision concerning allowable exposure (James, 1985a). Quantitative HRA 
generates a numerical measure of the risk or safety of a chemical exposure. The numerical 
measure of the risk generated is compared against a guideline value or an acceptable risk 
level. When conducting a quantitative HRA, there are two categories of risks being assessed, 
namely non-carcinogenic and carcinogenic health risk.  
 

When interpreting the results of a quantitative HRA, and more so when it is applied 
for the purpose of a HIA, it should be cautioned that no mathematical modelling can 
simulate the human body with high accuracy. Therefore, the predictions made in this report 
are to be taken as a guideline, mainly for a more informed decision-making process, which 
in this case is whether the operation of the proposed project will incur potentially significant 
health impacts upon the exposed or affected population. This quantitative HRA will rely 
heavily on data generated from the air quality modeling study (Chapter 7, Section 7.5.1 of 
the Main Report). Uncertainties and assumptions made in the air quality modeling will also 
be translated into uncertainties in the quantitative HRA outcomes. It is the aim of 
quantitative HRA to minimise these uncertainties related to human health risks, but the fact 
remains that these uncertainties can never be totally avoided. With that background 
assumption, the results of quantitative HRA need to be interpreted with due limitations and 
a high regard for human health and safety.  
 

For the purpose of this HRA, both qualitative and quantitative HRA were employed. 
There are 6 steps involved in the HRA methodology. 
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1.1 Issues Identification 
 

This first step explores the source-pathway-receptor link, the component of each is 
essential in the expression of risk. Health impacts are mainly secondary impacts upon the 
human community that emanate from primary impacts upon the physical (air, water and 
soil); biological (animals and plants) and social environments. In the case of this proposed 
project, the main health impacts will emanate from human exposure to air pollutants that 
will be released during the construction and operational phases of the proposed project. The 
major pathway for human exposure to the released air pollutants during the construction 
and operational phases will be through direct inhalation. Indirect exposure to air pollutants 
through the ingestion route is highly unlikely in this case. The proposed project site is 
adjacent to the Petronas Refinery and Petrochemical Integrated Development (RAPID). 
There is no food crop grown in the vicinity of the proposed project. Therefore, there is low 
probability of human health risk from the consumption of contaminated foods. 
 

1.2 Hazard Identification 

 
This second step in HRA involves the identification of potential environmental 

hazards and characterization of their innate adverse toxic or health effects. The purpose is 
to scope for potential environmental and health hazards that may emanate from the 
operation of the proposed project. The review indicated that the major environmental 
hazards from the proposed project will be mainly particulate and gaseous air pollutants 
during the proposed project operational phase. 
 
1.2.1 Project Construction Phase 
 

It is estimated that at a maximum, 7,000 workers will be employed during the 
proposed project construction phase over a period of about 15 months. Some of these 
workers might be Malaysians and foreigners from outside of Johor. Workers who are not 
properly screened for infectious diseases may transmit them to the local population. These 
workers who will be mostly young males may present an increased risk in the transmission 
of sexually-transmitted diseases (STD). Common STDs includes human papillomavirus (HPV) 
infection, trichomoniasis, chlamydia, herpes simplex virus (HSV) infection, gonorrhea, 
syphilis, human immunodeficiency virus (HIV) infection and hepatitis B. In 2008, 31.5% of 
malaria cases were imported cases among foreigners (Ministry of Health, 2008). Immigrants 
who are likely to harbour malarial parasites can reintroduce the disease to previously 
malaria-free areas because the vectors may still be present there. Other diseases that may 
be brought in by foreign workers are tuberculosis, dengue fever and chikungunya. 
Therefore, it is imperative that proper pre-employment and periodic health screening be 
done on all workers 
 

According to the Air Quality Modeling Report in Section 7.5.1 of the Main Report, no 
major earthwork is anticipated during the project construction phase as the industrial park 
developer will hand over the project site to the project proponent to the required platform. 
The sources of air pollution during the project construction phase would be heavy 
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equipment and vehicular emissions during process unit development, transportation, 
construction of road, and supporting facility. The air pollutants would be mainly combustion 
gases such as particulate matters (PM), nitrogen dioxide (NO2), carbon monoxide (CO) due 
to incomplete combustion if any, and sulphur dioxide (SO2) due to low sulphur content in 
the fuel. Dusty materials produced as a result of construction work being carried out may 
include cement, earth, aggregates, silt, stone fines, sand and debris. 
 

Dust is expected to be generated during the construction phase of the project 
especially from the movement of vehicles on-site. However, dust pollution due to the 
construction activities is temporary and the local air quality is expected to return to its 
normal ambient levels when the construction ceases. Vehicle exhaust emissions on the local 
road network will be intermittent and transient in nature where associated impacts are 
considered minor. Exhaust emissions from the diesel engine driven equipment is also 
expected to result in insignificant impacts on air quality.  Generally, the exhaust emissions 
for the project during construction will be minor. 
 

The area of influence for fugitive dust is anticipated to be localized within the 
construction area (usually less than 50 m away) as the work area will be limited in nature. 
The duration of impact for the construction phase will be short-term to medium term. For 
this project, the nearest residential area is more than 500 m away from the project site. 
Hence, the air quality impact due to the construction activity is anticipated to be minimal or 
insignificant. 
 
1.2.2 Project Operational Phase 
 
1.2.2.1 Air Pollutants during the Project Operational Phase 
 

During normal project operation, the main point sources would be mainly emissions 
from fuel burning equipment. Air pollutants emitted by the proposed project during the 
operational phase include particulate pollutants in the form of respirable particles (PM10) 
and fine particles (PM2.5), as well as gaseous pollutants as sulphur dioxide (SO2), nitrogen 
dioxide (NO2), carbon monoxide (CO), hydrogen sulphide (H2S) and hydrogen chloride (HCl). 
Minimal fugitive emission of volatile organic compounds (VOCs) is anticipated as these 
fugitive gases will be mainly collected and use as waste gas for fuel in its fuel burning 
equipment. Residual hydrogen sulphide (H2S) will also be emitted from the SRU Stack and 
residual hydrogen chloride (HCl) emission from the CCR RCR Vent. 
 
1.2.2.2 Health Hazards of the Air Pollutants Generated 
 

Particulate matter, especially the fraction of PM2.5 and PM10, with an aerodynamic 

diameter of 5 m and 10 m, respectively, have great impact on human health as they can 
penetrate beyond the nasopharyngeal region and reach the lower human respiratory tract 
(Dockery and Pope, 1994; Dockery and Pope, 1996). Acute exposure may lead to asthmatic 
attack, respiratory infections and acute bronchitis (USEPA, 2003), as well as alveolar 
inflammation, increased blood coagulability and exacerbation of lung and cardiovascular 
diseases (Seaton et al., 1995). 
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Sulphur dioxide may cause bronchoconstriction and increased asthma symptoms 
among children, the elderly, and asthmatics (USEPA, 2013a). Nitrogen dioxide may lead to 
reduced lung function, airway responsiveness and respiratory symptoms (Searl, 2004), as 
well as airway inflammation in healthy people and increased respiratory symptoms in 
people with asthma (USEPA, 2013b). Carbon monoxide causes the formation of 
carboxyhaemoglobin and reduced oxygen transport by blood causing headache, nausea, 
rapid breathing, weakness, exhaustion, dizziness, confusion, neurological and cardiological 
effects including death (CDC, 2013). 
 

Volatile organic compounds (VOCs) are a mixture of volatile organic chemicals which 
are generally neurotoxic (James, 1985b). They have high vapour pressure and are highly 
volatile. They may be related to asthma and chronic respiratory symptoms (Ware et al., 
1993). 
 

Hydrogen sulphide (H2S) is a potentially toxic gas. The gas can generate hydrogen 
sulphide anion (HS-), which is a potent inhibitor of cytochrome oxidase, an enzyme 
responsible for cell respiration. This inhibition will interfere with the utilization of oxygen 
during cell metabolism, even in the presence of adequate blood supply of oxygen. High 
concentrations of H2S will lead to a condition called cytotoxic hypoxia which may results in a 
respiratory arrest. At lower concentrations, H2S is an irritant gas that may cause 
conjunctivitis, inflammation of the nasal mucosa and pulmonary edema (James, 1985c). 
 

Hydrogen chloride (HCl) is irritating and corrosive to any tissue it comes into contact. 
Brief exposure to low levels causes throat irritation. Exposure to higher levels can result in 
rapid breathing, narrowing of the bronchioles, blue coloring of the skin, accumulation of 
fluid in the lungs, and even death. Exposure to even higher levels can cause swelling and 
spasm of the throat and suffocation. Some people may develop an inflammatory reaction to 
hydrogen chloride. This condition is called reactive airways dysfunction syndrome (RADS), a 
type of asthma caused by some irritating or corrosive substances (ATSDR, 2019). 
 
1.3 Dose-Response Assessment 
 

The probability of seeing a health effect from human exposure to a toxicant is 
dependent on the dose of exposure. The only possible human exposure to pollutants that 
may originate from the proposed project is inhalation exposure to air pollutants during the 
project construction and operational phase. However, for the project construction phase, 
exposure to air pollutants is anticipated to be minimal or insignificant. For inhalation 
exposure to air pollutants, the non-carcinogenic dose-response relationship is reflected in 
the reference concentration (RfC). RfC is an estimated daily concentration of a toxicant in 
air, with uncertainty spanning perhaps an order of magnitude, of which an inhalation 
exposure to the human population including sensitive subgroups, is likely to be without an 
appreciable risk of deleterious effect during a lifetime of 70 years (DOE, 2012). Therefore, 
the RfC is described in the form of an air concentration which may be safely inhaled by an 
exposed person over a lifetime exposure. Where applicable, the RfC is used as a direct 
comparison with the exposure concentration (EC) of the air pollutant. The unit for RfC is is 
usually in mg/m3. 
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1.4 Exposure Assessment 

 
1.4.1 During Project Construction Phase 
 

As mentioned earlier, exposure to air pollutants during the project construction 
phase is anticipated to be minimal or insignificant. 
 
1.4.2 During Project Operational Phase 
 

Air pollutants that may be released from the proposed project during its operational 
phase include PM2.5, PM10, SO2, NO2, CO, H2S and HCl. For the project operational phase, 
two air pollution emission scenarios were simulated. One is the normal emission scenario 
whereby all air pollution devices are functioning normally. The other is the abnormal 
emission scenario when there is a process upset or emergency situation, whereby the 
stream from the project will be routed to the proposed flare for flaring. For each of the 
emission scenario, two exposure scenarios were simulated. One exposure scenario is the 
highest predicted ambient air pollutant concentration. The other is the sensitive receptor 
ambient air pollutant concentration. 
 

Six air sensitive receptor sites were identified and modeled as described below: 
 
 

Table 1: Identified Community Air Sensitive Receptors (ASRs). 
 

Point Description UTM Coordinates (x, y) 

Approximate Distance from 

the Proposed 

Project Site (km) 

ASR1 Open space near Kg. Lepau 405440.40, 153531.26 2.33 

ASR2 Sebana Cove Resort 406368.00, 155680.00 2.20 

ASR3 Sebana Golf Resort 408531.48, 155476.93 1.55 

ASR4 Bukit Pelali 411003.52, 154757.55 1.90 

ASR5 Open space near Kg. Bukit 

Gelugor 

412239.45, 154143.02 2.70 

ASR6 Open space near Lake View 412857.32, 153528.69 3.35 

 
 

Table 2 is taken from the Air Quality Modeling Report. It shows the highest predicted 
maximum ambient incremental concentrations (MAICs) and ground level concentrations 
(GLCs) at the 6 air sensitive receptors (ASRs) for selected air pollutants during a normal 
project operational phase.  
 

Table 3 is also taken from the Air Quality Modeling Report. It shows the highest 
predicted MAICs and GLCs at the 6 air sensitive receptors (ASRs) for selected air pollutants 
during an abnormal project operation. Here, the reference values used are the acute 
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exposure guideline levels (AEGLs) by the USEPA. AEGLs describe the human health effects 
from a once-in-a-lifetime, or rare, exposure to airborne chemicals. AEGLs are used by 
emergency planners and responders worldwide as guidance in dealing with rare, usually 
accidental, releases of chemicals into the air. AEGLS are expressed as specific concentrations 
of airborne chemicals at which health effects may occur. They are designed to protect the 
elderly and children, and other individuals who may be susceptible. The abnormal project 
operation scenario was simulated for SO2 and H2S. 
 

1.5 Health Risk Characterization 

 
1.5.1 Air Pollutant Exposure Guidelines 
 

This involves a qualitative HRA, whereby the predicted exposure levels of the 
concerned air pollutants were compared to local and foreign ambient air quality guidelines. 
 
1.5.1.1 During Project Construction Phase 
 

As mentioned earlier, exposure to air pollutants during the project construction 
phase is anticipated to be minimal or insignificant. 
 
1.5.1.2 During Project Operational Phase 
 

During normal project operation (Table 2), all the predicted GLCs for PM2.5, PM10, 
SO2, NO2 and CO at the 6 ASRs will fall below their MAAQS 2013 (Standard 2020), while the 
predicted GLCs for H2S and HCl will not exceed their Ontario’ Ambient Air Quality Criteria 
2012. 
 

During abnormal project operation (Table 3), the GLCs for SO2 at the 6 ASRs will be 
below its AEGL-2 limit, while the GLCs for H2S will be below its AEGL-1 limit. Therefore, 
public exposures to the resulting GLCs of either SO2 or H2S are not expected to cause any 
long-lasting adverse health effects, since AEGL-2 is the airborne concentration of a 
susbtance above which it is predicted that the general population, including susceptible 
individuals, could experience irreversible or other serious, long-lasting adverse health 
effects or an impaired ability to escape. 
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Table 2:  Highest Predicted MAICs and GLCs at ASR for Selected Air Pollutants during Normal Project Operation. 
 

Parameter 
Averaging 

Time 

Baseline Level  
(µg/m3) 

[Average] 

Concentration (µg/m3) 
MAAQS 

2013 
(Standard 

[2020]) 
(µg/m3) 

Highest 
Predicted 

MAIC 

ASR1  
Open Space Near 
Kampung Lepau 

ASR2 
Sebana Cove 

Resort 

ASR3 
Sebana Golf 

Resort 

ASR4 
Bukit Pelali 

ASR5 
Open Space Near 
Kampung Bukit 

Gelugor 

ASR6 
Open Space Near 

Lake View 

MAIC GLC MAIC GLC MAIC GLC MAIC GLC MAIC GLC MAIC GLC 

PM10 

24-hours 

ASR1 = 65.5 
ASR2 = 41.0 
ASR3 = 60.5 
ASR4 = 23.0 
ASR5 = 48.5 
ASR6 = 41.0 

2.92 
(Outside 

PIP; 
Within 

PIC) 

0.56 66.06 0.68 41.68 1.08 61.58 0.31 23.31 0.38 48.88 0.55 41.55 100 

Annual - 
0.47 

(Outside 
PIP) 

0.024 0.024 0.061 0.061 0.138 0.138 0.019 0.019 0.012 0.012 0.010 0.010 40 

PM2.5 

24-hours 

ASR1 = 34.3 
ASR2 = 30.0 
ASR3 = 25.7 
ASR4 = 17.7 
ASR5 = 34.0 
ASR6 = 22.7 

2.92 
(Outside 

PIP; 
Within 

PIC) 

0.56 34.86 0.68 30.68 1.08 26.78 0.31 18.01 0.38 34.38 0.55 23.25 35 

Annual - 
0.47 

(Outside 
PIP) 

0.024 0.024 0.061 0.061 0.138 0.138 0.019 0.019 0.012 0.012 0.010 0.010 15 
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Parameter 
Averaging 

Time 

Baseline Level  
(µg/m3) 

[Average] 

Concentration (µg/m3) 
MAAQS 

2013 
(Standard 

[2020]) 
(µg/m3) 

Highest 
Predicted 

MAIC 

ASR1  
Open Space Near 
Kampung Lepau 

ASR2 
Sebana Cove 

Resort 

ASR3 
Sebana Golf 

Resort 

ASR4 
Bukit Pelali 

ASR5 
Open Space Near 
Kampung Bukit 

Gelugor 

ASR6 
Open Space Near 

Lake View 

MAIC GLC MAIC GLC MAIC GLC MAIC GLC MAIC GLC MAIC GLC 

SO2 

1-hour - 
235.47 

(Outside 
PIP) 

12.11 12.11 13.81 13.81 15.93 15.93 12.75 12.75 11.88 11.88 14.61 14.61 250 

24-hours 

ASR1= <5 
ASR2= <5 
ASR3= <5 
ASR4= <5 
ASR5= <5 
ASR6= <5 

23.32 
(Outside 

PIP) 
1.11 1.11 2.64 2.64 3.29 3.29 0.69 0.69 1.17 1.17 1.36 1.36 80 

Annual - 
1.84 

(Within 
PIP) 

0.048 0.048 0.157 0.157 0.304 0.304 0.043 0.043 0.025 0.025 0.023 0.023 - 

NOX as 
100% NO2 

1-hour - 
359.34 

(Outside 
PIP) 

33.84 33.84 37.13 37.13 40.56 40.56 42.78 42.78 35.23 35.23 36.52 36.52 280 

24-hours 

ASR1 = 4.5 
ASR2 = <5 
ASR3 = 5.0 
ASR4 = 4.0 
ASR5 = <5 
ASR6 = <5 

42.26 
(Outside 

PIP, 
Within 

PIC) 

6.20 10.70 8.14 8.14 10.96 15.96 3.22 7.22 4.16 4.16 6.01 6.01 70 

Annual - 
5.95 

(Within 
PIP) 

0.262 0.262 0.705 0.705 1.203 1.203 0.188 0.188 0.120 0.120 0.104 0.104 - 
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Parameter 
Averaging 

Time 

Baseline Level  
(µg/m3) 

[Average] 

Concentration (µg/m3) 
MAAQS 

2013 
(Standard 

[2020]) 
(µg/m3) 

Highest 
Predicted 

MAIC 

ASR1  
Open Space Near 
Kampung Lepau 

ASR2 
Sebana Cove 

Resort 

ASR3 
Sebana Golf 

Resort 

ASR4 
Bukit Pelali 

ASR5 
Open Space Near 
Kampung Bukit 

Gelugor 

ASR6 
Open Space Near 

Lake View 

MAIC GLC MAIC GLC MAIC GLC MAIC GLC MAIC GLC MAIC GLC 

CO 

1-hour - 

1,118.97 
(Outside 
PIP; Near 

ASR 4) 

179.43 179.43 171.65 171.65 153.38 153.38 217.69 217.69 180.03 180.03 131.14 131.14 30,000 

8-hour 

ASR1 = 1,250 
ASR2 = 950 
ASR3 = 800 
ASR4 = 1,550 
ASR5 = 2,600 
ASR6 = 2,600 

323.12 
(Within 

PIP) 
47.94 1,297.94 70.47 1,020.47 118.29 918.29 41.51 1,591 .51 27.95 2,627.95 33.00 2,633.00 10,000 

Annual - 
25.52 

(Within 
PIP) 

1.31 1.31 3.09 3.09 8.17 8.17 1.09 1.09 0.64 0.64 0.55 0.55 - 

H2S 

8-hour 

ASR1= <10 
ASR2= <10 
ASR3= <10 
ASR4= <10 
ASR5= <10 
ASR6= <10 

1.01 
(Outside 

PIP) 
0.02 0.02 0.08 0.08 0.12 0.12 0.04 0.04 0.04 0.04 0.03 0.03 - 

24-hour - 
0.44 

(Outside 
PIP) 

0.02 0.02 0.03 0.03 0.06 0.06 0.01 0.01 0.02 0.02 0.02 0.02 
7 

(Ontario) 

Annual - 
0.0323 
(Within 

PIP) 
0.0005 0.0005 0.0019 0.0019 0.0053 0.0053 0.0007 0.0007 0.0004 0.0004 0.0003 0.0003 - 
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Parameter 
Averaging 

Time 

Baseline Level  
(µg/m3) 

[Average] 

Concentration (µg/m3) 
MAAQS 

2013 
(Standard 

[2020]) 
(µg/m3) 

Highest 
Predicted 

MAIC 

ASR1  
Open Space Near 
Kampung Lepau 

ASR2 
Sebana Cove 

Resort 

ASR3 
Sebana Golf 

Resort 

ASR4 
Bukit Pelali 

ASR5 
Open Space Near 
Kampung Bukit 

Gelugor 

ASR6 
Open Space Near 

Lake View 

MAIC GLC MAIC GLC MAIC GLC MAIC GLC MAIC GLC MAIC GLC 

HCl 

8-hour - 

2.02 
(Outside 
PIP, Near 

ASR4) 

0.10 0.10 0.16 0.16 0.16 0.16 0.12 0.12 0.11 0.11 0.09 0.09 - 

24-hour - 
0.83 

(Outside 
PIP) 

0.05 0.05 0.06 0.06 0.11 0.11 0.04 0.04 0.04 0.04 0.05 0.05 
20 

(Ontario) 

Annual - 
0.0540 
(Within 

PIP) 
0.0018 0.0018 0.0046 0.0046 0.0120 0.0120 0.0015 0.0015 0.0010 0.0010 0.0008 0.0008 - 

Note: PM is conservatively assumed as 100% PM10 and PM2.5  
Ground Level Concentration (GLC) = Baseline Level (BL) + Maximum Average Incremental Concentration (MAIC) 
Average Baseline Levels were based on the Ambient Air Quality Monitoring Results carried out on April, May, June and July 2019   
For calculation of average, values of Less than the Minimum Detectable Limit or not detected was assumed to be null 
PIP = Pengerang Industrial Park 
PIC = Pengerang Integrated Complex (Rapid) 
Ontario = Ontario’s Ambient Air Quality Criteria (April 2012) 
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Table 3:  Highest Predicted MAICs and GLCs at ASR for Selected Air Pollutants during Abnormal Project Operation. 
 

Para-
meter 

Averaging 
Time 

Baseline Level 
(µg/m3) 

Percentile  
(%) 

Concentration (µg/m3) 

AEGL-1 
(Non-

disabling) 

AEGL-2 
(Disabling) 

 

AEGL-3 
(Lethal) 

Highest 
Predicted 

MAIC 

ASR1: Open 
Space Near 
Kampung 

Lepau 

ASR2: 
Sebana 

Cove 
Resort 

ASR3: 
Sebana 

Golf Resort 

ASR4: 
Bukit 
Pelali 

ASR5: Open 
Space Near 
Kampung 

Bukit 
Gelugor 

ASR6: Open 
Space Near 

Lake  
View 

SO2 1-hour 

ASR1 = <5 
ASR2 = <5 
ASR3 = <5 
ASR4 = <5 
ASR5 = <5 
ASR6 = <5 
(24-hours 
averaging 

time) 

100 

7,543.9 
(Outside 

PIP, Within 
PIC) 

1,649.1 1,279.3 790.8 502.2 893.0 559.6 

520 µg/m3      
(0.20 ppm) 

1,950 
µg/m3    

(0.75 ppm) 

78,000 
µg/m3 

(30 
ppm) 

99.98 

2,449.1 
(Outside 

PIP, Within 
PIC) 

748.2 697.9 506.3 308.6 466.9 274.0 

H2S 1-hour 

ASR1= 27.1 
ASR2= 22.9 
ASR3= 27.1 
ASR4= 20.8 
ASR5= 22.9 
ASR6= 22.9 

(8-hours 
averaging 

time) 

100 

419.6 
(Outside 

PIP, Within 
PIC) 

91.7 71.2 44.0 27.9 49.7 31.1 
710 µg/m3 
(0.51ppm) 

39,000 
µg/m3      

(27 ppm) 

71,000 
µg/m3 

(50 
ppm) 

Note: PIP = Pengerang Industry Park 
PIC = Pengerang Integrated Complex (RAPID) 

AEGL = Acute Exposure Guidelines Level 
AEGL-1 is the airborne concentration of a substance above which is predicted that the general population, including susceptible individuals, could experience 
notable discomfort, irritation, or certain asymptimatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon 
cessation of exposure; 
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AEGL-2 is  the airborne concentration of a susbtance above which is predicted that the general population, including susceptible individuals, could experience 
irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape; and 
AEGL-3 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could 
experience life-threatening adverse health effects or death..
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1.5.2 Hazard Quotient for Air Pollutants 
 

The hazard quotient (HQ) is a measure of the possibility of seeing chronic, non-
carcinogenic health effects among the exposed population. The HQ due to chronic 
inhalation exposure to H2S and HCl at the highest predicted GLC at ASR under normal 
project operation were calculated. This HQ was obtained by taking the ratio of the ambient 
air concentration or exposure air concentration (EC) to the reference concentration (RfC). 
The unit for EC and RfC is µg/m3. 
 

HQ =  _ EC_ 
RfC 

 
EC =        Ca x EF x ED 
             AT x 365 days/yr 

 
Where,  EC  =  Exposure concentration (µg/m3) 

  RfC =  Reference concentration (µg/m3) 
  Ca  =  Ambient air concentration (µg/m3) 
  EF =  Exposure frequency = 350 days/year 
  ED =  Exposure duration = 40 years for adults 
  AT =  Averaging time = ED = 40years 

 
A HQ of 1 or greater signifies a hazardous condition, whereby EC equals or exceeds 

RfC. A HQ of less than 1 is categorized as an acceptable risk for a chronic, non-carcinogenic 
health effect by the USEPA. 
 

As shown in Table 4, the highest predicted GLC for H2S (0.06 µg/m3) and HCI (0.11 
µg/m3) at the Sebana Golf Resort (ASR3) during normal project operation gives a HQ of 
0.029 and 0.005, respectively. Since the HQ is less than 1, it means that it is unlikely that a 
chronic, non-carcinogenic health effect will not be seen among those exposed over a 
lifetime. 
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Table 4:  Highest Predicted GLCs and Adjusted Exposure Concentrations at ASRs, RfC and HQ for Non-carcinogenic Health Effects of 
Hydrogen Sulphide and Hydrogen Chloride during Normal Project Operation 

 

 
Air pollutant 

 
Highest predicted 

GLC at ASR 

(g/m3) 

 
Adjusted exposure 
concentration (EC) 

(g/m3) 

 
RfC a 

(g/m3) 

 
HQ 

 
Non-carcinogenic health effects 

Hydrogen sulphide (H2S) 
(24-hour) 

0.06 1 0.058 2.0 0.029 
Nasal lesions of the olfactory 

mucosa 

Hydrogen chloride (HCl) 
(24-hour) 

0.11 1 0.105 20.0 0.005 
Hyperplasia of nasal mucosa 

larynx and trachea 

 
Note:  1 ASR3, Sebana Golf Resort 
 
Sources: a USEPA’s Integrated Risk Information System (database accessed 6 May 2019). 
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1.6 Uncertainty Analysis 
 

Quantitative HRA is not a tool that can emulate or model “reality” with 
unquestionable accuracy and precision. The model it generates is a representation of reality 
which the current scientific tools will render. Therefore, there is always a certain degree of 
uncertainty involved in the quantitative HRA process. This uncertainty is internalized in the 
form of assumptions made in generating parameters such as the RfC, exposure frequency, 
exposure duration and body weight. These assumptions are made with respect to the 
various default values used such as the average adult body weight of 70 kg, and inhalation 
rate of 20 m3/day. These default values refer to an average person. 
 
1.7 Summary of Assessment 
 

Exposure to air pollutants during the project construction phase may happen but is 
anticipated to be minimal or insignificant. 
 

During normal project operation (Table 2), all the predicted GLCs for PM2.5, PM10, 
SO2, NO2 and CO at the 6 ASRs will fall below their MAAQS 2013 (Standard 2020), while the 
predicted GLCs for H2S and HCl will not exceed their Ontario’ Ambient Air Quality Criteria 
2012. 
 

During abnormal project operation (Table 3), the GLCs for SO2 at the 6 ASRs will be 
below its AEGL-2 limit, while the GLCs for H2S will be below its AEGL-1 limit. Therefore, 
public exposures to the resulting GLCs of either SO2 or H2S are not expected to cause any 
long-lasting adverse health effects, since AEGL-2 is the airborne concentration of a 
susbtance above which it is predicted that the general population, including susceptible 
individuals, could experience irreversible or other serious, long-lasting adverse health 
effects or an impaired ability to escape. 
 

As shown in Table 4, the highest predicted GLC for H2S (0.06 µg/m3) and HCI (0.11 
µg/m3) at the Sebana Golf Resort (ASR3) during normal project operation gives a HQ of 
0.029 and 0.005, respectively. Since the HQ is less than 1, it means that it is unlikely that a 
chronic, non-carcinogenic health effect will not be seen among those exposed over a 
lifetime. 
 
1.8 Conclusion 
 

During normal project operation, the particulate and gaseous pollutant GLCs at all 
ASRs will fall below their MAAQS 2013 (Standard 2020) and Ontario’ Ambient Air Quality 
Criteria 2012 limits. During abnormal project operation, the GLCs for SO2 at the 6 ASRs will 
be below its AEGL-2 limit, while the GLCs for H2S will be below its AEGL-1 limit. The highest 
predicted GLC for H2S (0.06 µg/m3) and HCI (0.11 µg/m3) at the Sebana Golf Resort (ASR3) 
during normal project operation gives a HQ of 0.029 and 0.005, respectively, which means 
that a chronic, non-carcinogenic health effect will not be seen among those exposed over a 
lifetime. 
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1. INTRODUCTION 

1.1 Project Background 

The Pengerang Integrated Petroleum Complex (PIPC) covers about 20,000 acres, and is made 

up of several parts: the Pengerang Integrated Complex (PIC) by Petronas which comprises 

RAPID and other ancillary facilities; the Pengerang Deepwater Terminal (PDT), a joint-venture 

between Petroliam Nasional Bhd (Petronas), Dialog Group Bhd, the Johor state government 

and Royal Vopak; the Pengerang Integrated Development Project (PIDP) by Serba Dinamik 

Holdings Bhd, comprising the Pengerang Eco-Industrial Park (PEIP) and Pengerang International 

Commercial Centre (PICC) and the Pengerang Industrial Park (PIP) by Johor Corporation (JCorp).  

The Pengerang Industrial Park (PIP) covers 786 acres of land located adjacent to PIPC. In 

developing the PIP, JCorp intends to lease industrial land to local and foreign investors with 

interest in the downstream O&G industry, typically in the production of high-value, high-

demand products and by-products, such as polymers, pharmaceutical products and plastics, 

and using refined feedstock from RAPID Petronas. The PIP will become more significant as 

RAPID Petronas is nearing completion.  Petronas is scheduled to complete construction by this 

year and the start-up of the refinery is expected to be conducted by the first quarter of 2019. 

The Project Proponent, ChemOne, is an investor with interest in constructing an aromatics 

plant using feedstock or condensate from the refinery facilities in PIC. Called Pengerang Energy 

Complex (PEC), the key components of the proposed chemical complex comprise a condensate 

splitter and an aromatics complex.  The plant is expected to produce petroleum products (e.g. 

LPG, jet fuel, light naphtha etc.), aromatics products (e.g. paraxylene and benzene) and sulphur 

as a by-product. The petroleum and aromatics products will be supplied to manufacturers of 

textiles, polymers, polycarbonates, plastics, synthetic rubber, surfactants and pharmaceuticals. 

Other support and ancillary facilities at the PEC include feed and product intermediate tanks, 

administration and laboratory buildings, warehouses, maintenance workshop and a waste 

water treatment facility.  The footprint for the chemical plant facilities covers a land area of 

250 acres.  

The proposed Pengerang Energy Complex (PEC) is located at the PIP, along the southern PIP 

boundary which interfaces with the RAPID boundary near Gate 2.  The site can be accessed 

from the Kota Tinggi-Pengerang Highway (Federal Route 92) via the recently upgraded 

Lebuhraya Pengerang (Route J52) and a new road that is under currently construction that will 

provide dedicated access to PIP and PIC from Route 52. (Figure 1.1 and Figure 1.2) 

Bandar Penawar and Kg Sungai Rengit are the main towns closest to the PEC project site and 

are located more than 10km and 5km away respectively.   
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Figure 1.1:    Location of PEC in PIPC 

 

 

Figure 1.2:    Location of PEC Project Site within PIC 
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1.2 Statutory Requirements for Public Consultation 

Two levels of regulatory provisions are applicable to the proposed Project. The first level of 

provision applies to compliance with the Malaysian assessment and approval process for 

projects with respect to land use planning and environmental management. The second 

provision applies to compliance with the IFC Performance Standards for projects that have 

environmental and social risks and impacts and that require international project financing. 

1.2.1 National Statutory Requirements 

The legislations, guidelines and documents that have relevance to the proposed Project 

include: 

Legislations 

• Environmental Quality Act, 1974 (Act 127) 

• Environmental Quality (Prescribed Activities) (Environmental Impact Assessment) Order 

2015 

• Town and Country Planning Act, 1976 (Act 172) 

• Town and Country Planning (Amendment) Act, 2017 (Act A1522) 

Guidelines 

• Guidelines for Sitting and Zoning of Industry and Residential Areas, 2nd Revised Edition, 

Department of Environment (DOE), 2012) 

• Manual for Social Impact Assessment for Projects (2nd Edition) 2018 

Documents 

• Rancangan Tempatan Daerah Kota Tinggi (RTD Kota Tinggi), 2010-2015 

• Rancangan Kawasan Khas Pengerang (RKK Pengerang), 2013 

Laws and regulations applicable to social impact assessment and stakeholder consultation is 

a requirement of the Environmental Quality (Prescribed Activities) (Environmental Impact 

Assessment) Order 2015, under Section 34A (2C) of the Environmental Quality Act, 1974 (Act 

127) and amendments thereof, of which an EIA is mandatory for Prescribed Activity 17: 

Development of industrial estate covering an area of 20 hectares or more.   

The Environmental Impact Assessment (EIA) Guidelines in Malaysia prepared by the 

Department of Environment set out the process in the preparation of the EIA report.  With 

respect to social obligation of the Project Proponent, the EIA Guidelines advocate that the 

Project Proponent is responsible and accountable to the relevant stakeholders and local 

residents who may be impacted by the proposed project.  Public consultation, stakeholder 

interview and focus group meeting are some of the practical steps recommended in the EIA 
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Guidelines as a means to disseminate information to the stakeholders and the public and to 

identify issues of concern of the parties of interest.   

With respect to planning and development approval for projects, the Town and Country 

Planning Act, 1976 (Act 172) and Town and Country Planning (Amendment) Act, 2017 (Act 

A1522) are applicable.  Sub-section 20B of Act A1522  and sub-section 22(2A) of Act 172 make 

it a requirement to conduct public consultation, stakeholder engagement and an independent 

social impact assessment study for major projects that may have significant direct social 

impacts before these projects can be approved for development by the federal, state or local 

planning authorities.  For projects that are not likely to have any significant social impacts, 

sub-section 21A(1) of Act A1522 requires social issues and impacts to be addressed 

nonetheless, and the analysis and findings to be incorporated into the planning development 

report which is to be submitted in tandem with the project layout plan to the local planning 

authority for their approval.    

The Manual for Social Impact Assessment for Projects (2nd Edition) 2018 prepared by PLAN 

Malaysia (the Federal Town and Country Planning Department) is also relevant as it identifies 

the project types that require a social impact assessment (SIA) as well as the process and 

methodology in conducting the study. The Manual has identified three categories of projects 

for which public consultation and SIA are required under sub-section 20(B) and sub-section 

21A(1) of Act A1522 as well as sub-section 22(2A) of Act 172. Clarification for the three 

categories of SIA are summarised as follows:  

• Category 1 SIA is required for major infrastructure projects (e.g. airport, sea port, inland 

port, dam, toxic waste disposal facility, railway, highway and power plant) as well as 

coastal reclamation projects exceeding 50 hectares in area.  These projects come under 

Section 20(B) of Act A1522 which requires an independent SIA report.   

• Category 2 SIA is required for new developments that exceed 100 hectares in land area or 

involve a population catchment of more than 10,000 people or displacement/relocation 

of existing residents, infrastructure projects that are not identified as Category 1 as well 

as high density projects on hillslopes that exceed 20 hectares and where more than 50% 

the land are under subject to 250 slope. Category 2 SIA come under sub-section 22(2A) of 

Act 172 and requires an independent SIA report. 

• Category 3 SIA is required for big scale industrial projects (other than the ones identified 

as Category 1 and Category 2) that may have direct impact on the health, safety and 

quality of life on the local community surrounding it. Although a full scale and 

independent SIA study is not required, nonetheless, the social issues, parties of interest, 

significance of impact and mitigating measures are to be addressed in the Development 

Proposal Report that will be submitted to the local planning authority in tandem with the 

Development Proposal Layout Plan under Section 21A(1) of Act A1522. Examples of these 

projects include theme park, casino, crematorium, columbarium, mining, industrial park, 



Social Impact Assessment Report 
Second Schedule EIA for Pengerang Energy Complex 

ESC/TYN/25July_2019_Final00  5  

aquaculture and animal husbandry farm, oil and gas refining facilities, incinerator, solid 

waste disposal site, big scale industrial area and any other projects that will be determined 

from time to time by PLAN Malaysia and the local planning authority. 

The proposed Project falls under sub-section 21A(1) of Act A1522, that is projects that are not 

likely to have any significant social impacts, but nonetheless requires social issues and impacts 

to be addressed under Category 3 SIA. The implication is the findings and recommendations 

of the social impact assessment are to be incorporated into the development planning report 

which is to be submitted in tandem with the project layout plan for approval by the local 

planning authority. 

1.2.2 International Standards and Best Practice 

When the environmental and social impacts associated with an investment are significant, 

financial institutions apply the IFC Performance Standards on Environmental and Social 

Sustainability (2012) as a benchmark to identify and manage risks. IFC’s Environmental, 

Health and Safety (EHS) Guidelines provide technical guidelines with general and industry-

specific examples of good international industry practice to meet IFC’s Performance 

Standards. 

The IFC Performance Standards encompass eight topics, and the scope and intent of the IFC 

Performance Standards may be fully or partially addressed and met throughout the life of an 

investment.  The topics comprise:  

PS 1: Assessment and Management of Environmental and Social Risks and Impacts  

PS 2: Labour and Working Conditions  

PS 3: Resource Efficiency and Pollution Prevention  

PS 4: Community Health, Safety, and Security  

PS 5: Land Acquisition and Involuntary Resettlement  

PS 6: Biodiversity Conservation and Sustainable Management of Living Natural Resources  

PS 7: Indigenous Peoples  

PS 8: Cultural Heritage 

The IFC Performance Standards (PS) that is triggered by this Project is given below: 

IFC PS Name of Performance Standard (PS) Triggered by Project 

PS 1 Assessment and Management of Environmental and 
Social Risks and Impacts 

Yes 

PS 2 Labour and Working Conditions Yes 

PS 3 Resource Efficiency and Pollution Prevention  Yes 

PS 4 Community Health, Safety, and Security Yes 

PS 5 Land Acquisition and Involuntary Resettlement No 



Social Impact Assessment Report 
Second Schedule EIA for Pengerang Energy Complex 

ESC/TYN/25July_2019_Final00  6  

IFC PS Name of Performance Standard (PS) Triggered by Project 

PS 6 Biodiversity Conservation and Sustainable 
Management of Living Natural Resources 

Yes 

PS 7 Indigenous Peoples No 

PS 8 Cultural Heritage No 

 

IFC PS 1 and PS 4 are particularly relevant to the proposed Project. IFC PS 1 applies to projects 

that have environmental and social risks and impacts. It underscores the importance of 

managing environmental and social performance throughout the life of the project through 

engagement between the project proponent, its workers and the local communities and 

vulnerable groups who may be directly affected by the project.  

IFC PS 4 recognises that project activities can increase the potential for community exposure 

to risks and impacts arising from equipment accidents, structural failures and releases of 

hazardous materials as well as impacts on a community’s natural resources and exposure to 

diseases. While acknowledging the public authority’s role in promoting health, safety and 

security of the public, PS 4 addresses the Project Proponent’s responsibility to minimise the 

risks and impacts to community health, safety and security that may arise from project-

related activities.  

The proposed Project will not address PS 5: Land Acquisition and Involuntary Resettlement, 

PS 7: Indigenous Peoples and PS 8: Cultural Heritage as these specific issues are not 

encountered at the Project site.  

1.3 Objectives of the Study 

The main objectives of the SIA study are to: 

1) Analyse the baseline social environment in the Project area and the requirements for 

impact assessment in compliance with the national statutory requirements and IFC 

guidelines; 

2) Perform a social impact assessment on available data and field survey with the purpose 

of understanding the existing social situation in the Project area and to assess potential 

positive and negative impacts of the Project; 

3) Identify and recommend measures to minimise or mitigate adverse social impacts arising 

from the Project during the construction and operation phases, and  

4) Recommend a grievance mechanism and monitoring measures to receive, record, 

investigate and resolve community stakeholders’ concerns and complaints during Project 

implementation.   
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2. PROJECT DESCRIPTION 

2.1 Project Location  

The proposed Pengerang Energy Complex (PEC) is located at the Pengerang Industrial Park 

(PIP), along PIP’s southern boundary which interfaces with the RAPID boundary near Gate 2.  

The 250-acre Project site is accessible from the Kota Tinggi-Pengerang Highway (Federal Route 

92) via the recently upgraded Lebuhraya Pengerang (Route 52) and a dedicated road that is 

under currently construction and which will provide direct access from Route 52 into RAPID 

and the industrial plots adjoining/adjacent to RAPIS’s northern boundary.  

2.2 Project Site  

The Project site is located on part of a piece of land that was previously owned by KEJORA.  It was 

subsequently acquired in 2018 by Johor Corporation, an investment arm of the Johor state 

government (Warta Kerajaan Negeri Johor, July 2018) for the proposed Pengerang Industrial 

Park. Currently, ownership of the Project site is in the process of being transferred to the Project 

Proponent for the PEC project.  No further acquisition of land is necessary for this Project.  Under 

its previous owner, KEJORA, a small part of the Project site along the southern boundary was 

leased out by way of a Temporary Occupation Licence (TOL) for a fish farm and cultivation of 

orchids and ornamental plants. At a meeting with Johor Corporation on 28th October 2018, it was 

informed that notice to vacate and termination of the TOL has been given to the tenants. Since 

then, the orchid farm has ceased operation and the fish farm is also expected to cease operation 

soon.  Otherwise, the Project site is largely cleared and abandoned.  No houses were observed 

inside the Project site during the site visits made in July and September 2018, so that no physical 

relocation is foreseen during construction phase.   

The proposed Pengerang Energy Complex (PEC) is an aromatics complex where the key facilities 

comprise a condensate splitter and an aromatics plant. Support and ancillary facilities at the 

PEC include feed and product intermediate tanks, administration and laboratory buildings, 

warehouses, maintenance workshop and a waste water treatment facility. The plant is 

expected to produce at least 2 million tons of aromatics and about 3.6 million tons of oil 

products annually.  All of these chemicals will be supplied to manufacturers of textiles and 

polymers in the Far East.  

2.3 Social Setting of the Project Area  

The main towns closest to the PEC project site are Bandar Penawar (located about 10km away 

to the northeast) and Kg Sungai Rengit (located about 6km away to the south east). Six villages 

are located inside 5km radius of the Project site boundary: Kg Lepau is the nearest, located 

more than 2km to the west; Kg Bukit Pelali, located about 3km to the east whilst Kg Bukit 

Gelugor, Kg Bukit Buloh and Taman Rengit Jaya are about 3.5km to the southeast and Kg Bukit 

Raja more than 4.5km to the south east (Figure 1.3). These six villages have a total of 326 
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households (Table 1.1).  The existing Sebana Cove Resort and Marina and the proposed Sebana 

mixed development township are sited about 2km and 1km respectively to the north and the 

new township at Bukit Pelali (under construction) is about 3km to the east.  

Figure 1.3:  The Project Site in Relation to Existing Towns and Villages within 5km Radius

 

Table 1.1:  Distribution of Households inside 5km Radius of Project Site 

Village Distance from 

Project Site (km) 

Direction from 

Project Site 

Households 

(frequency) 

Kg Lepau >2km west 50 

Kg Bukit Pelali   3 northeast 40 

Taman Rengit Jaya  3.5 south 60 

Kg Bukit Gelugor 3.5 east 56 

Kg Bukit Buloh(1) 3.5 southeast 30 

Kg Bukit Raja 4.5 east 100 

Total   326 

Kg Sg Rengit(2) >5km southeast 442 

Kg Sg Buntu(3) >5km south NA 

Source:  Former village heads of Kg Lepau, Kg Bukit Buloh and Kg Bukit Raja, Sept. 2018 

Pejabat Penghulu of Mukim Pengerang and Pantai Timur, Sept. 2018 
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Notes: 

(1) Kg Bukit Buloh is currently under land acquisition process and the residents will be resettled 

to an alternative site once compensation has been paid. 

(2) Kg Sg Rengit is more than 5km away from the Project site and is unlikely to be impacted 

significantly during the construction or operation phase of the Project.  

(3) Kg Sg Buntu is not included in the study as all the local residents have been relocated and 

resettled 20km away in Taman Bayu Damai. The village is currently used as a worker basecamp 

for PIC.  

A major part of the area located to the east and south of the Project site was acquired for PIPC, 

RAPID and the Pengerang Independent Deepwater Petroleum Terminal in 2013. The exercise 

involved relocating and resettling more than 3,100 smallholders and fishermen and their 

families from seven villages to Taman Bayu Permai, about 20km away in Mukim Pantai Timur.  

Muslim and Chinese graves had to be exhumed and relocated to alternative sites in Mukim 

Pantai Timur and Tanjung Surat as part of the process.  

Prior to the relocation, the area within 5km radius of the Project site was under agriculture, 

namely, oil palm and rubber smallholdings, fruit orchards, poultry farms and fish ponds. 

Currently, however, much of the once cultivated areas and poultry farms around Kg Bukit 

Buloh, Kg Sg Buntu and Taman Rengit Jaya have been unworked or abandoned. A similar 

observation was made in Kg Lepau where oil palm smallholdings previously under FELCRA’s 

management were found to be abandoned or unworked despite the village not being affected 

by land acquisition. In fact, large tracts of land inside the 5km zone of impact as well as adjacent 

to and south of Kg Lepau have being cleared to make way for new industrial facilities that 

hardware machinery, formwork and fabrications materials storage and warehousing.   
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3. STUDY APPROACH AND METHODOLOGY 

3.1 Screening  

Screening is required to ascertain whether or not a SIA report is required for the proposed 

Project and the category of SIA which the Project comes under in accordance with the Manual 

for Social Impact Assessment 2018 that has been prepared by PLAN Malaysia.   

The screening exercise conducted for the proposed Project confirmed that it comes under 

Category 3, as the proposed project activities are not listed as Category 1 or Category 2 in the 

Manual for Social Impact Assessment 2018 prepared by PLAN Malaysia.   

3.2 Scoping 

Once the SIA category is determined, the scoping process is initiated.  Scoping is a pre-project 

stage, usually undertaken through an on-site visual survey, to obtain a preliminary appraisal of 

the demographic, social, cultural and institutional context, as well as to perform a preliminary 

identification of the immediate impact zone, the main stakeholders, vulnerable groups and 

potential social issues that could arise from the Project. Scoping is also done to ascertain the 

study methodology to be used, with respect to stakeholder engagement, stakeholder 

interview, meetings, dialogues, household social survey and stakeholder perception survey.  

 

With respect to this Project, three (3) on-site investigations as well as consultation with an 

officer of Pihak Berkuasa Tempatan (PBT) Pengerang were undertaken in March, July and 

September 2018.  The site visits allowed the study team to visually survey the immediate 

impact zone and to identify potential sensitive receptors and vulnerable stakeholders.  A 

stakeholder is defined as individuals, communities, groups and institutions who: 

• Are most likely to experience, at significant levels, any potential negative and/or positive 

impacts of the proposed Project; 

• Has the mandate over the various elements of the project’s activities (such as government 

institutions); and  

• Are vulnerable members of the community within the proposed Project area 

Two categories of stakeholders identified for this Project include: 

1) Affected parties are directly affected by or have interest in the Project and who need to be 

engaged to identify impacts and their significance, as well as in decision-making or advice 

on mitigation and management measures.  They include: 

▪ Local government/mukim or sub-district representatives; 

▪ Village heads or village representatives; 

▪ Local residents potentially exposed to impacts due to the Project construction and 

operation.  Focus is on Kg Lepau since it is the village closest to the Project site; 
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▪ Fishermen living in Kg Lepau who conduct their fishing activities along Sg Lepau, Sg Santi 

and Sg Johor. (Fishing is no longer their main livelihood and main source of income due 

to difficulties in securing fishing licence as well as declining fish catch. As an alternative 

source of income, a number of fishermen are engaged in the night market, food supply 

and catering to the workers of RAPID); 

▪ Floating fish cage farmers operating along Sg Santi. (Their fish stock has declined by 

more than 30% since the start of the reclamation works in Pengerang and also due to 

declining water quality of Sg Santi and Sg Johor). 

2) Other interested parties who may have interested in the Project and who could affect or 

benefit from the Project in some way, namely: 

▪ Cooperatives (e.g. KOPEJA and KOJAYA) 

▪ Bukit Pelali township (Astaka) (under construction) 

▪ Sebana Cove mixed development (earthworks in progress) 

▪ Sebana Cove resort and marina (existing) 

3.3 Sample Size and Selection 

Although the study area inside the 5km radius impact zone covers an extensive land area, the 

overall population constitute only 326 households. The information is obtained during an 

engagement with the former village heads of Kg Lepau, Kg Bukit Buloh and Kg Bukit Raja and 

the Pejabat Penghulu of Mukim Pengerang and Pantai Timur held in September 2018. The 

decline in the number of households is primarily due to the resettlement of more than 3,100 

people to Taman Bayu Damai between 2013 and 2016.  

The sample size is determined according to Raosoft sample size formula: 

 

Where  

n = required sample size 

t = confidence level  

p = estimated population 

m = margin of error  

 

Assuming a confidence level of 95% and accepting a margin of error of 8%, the minimum 

sample size obtained through the Raosoft sample size formula is 98. A total of 100 respondents 

from the six villages were selected using stratified random sampling whereby a larger sample 

was taken from the village nearest to the Project site. Kg Lepau being the nearest to the Project 



Social Impact Assessment Report 
Second Schedule EIA for Pengerang Energy Complex 

ESC/TYN/25July_2019_Final00  12  

site (more than 2km to the west) is regarded the most vulnerable towards any impact from the 

activities of the proposed Project site. Thus the largest sample was drawn from Kg Lepau (Table 

1.2). The second largest sample was obtained from Kg Bukit Pelali located about 3km from the 

Project site. Smaller samples were taken from villages located within 3.5km to 5km radius from 

the proposed plant. The demographic and social profile as well as the views and perceptions of 

the respondents from these villagers will serve as a benchmark and representative of the 

impacted population. 

Table 1.2:  Distribution of Respondents by Villages 

Village Distance from 
Project Site 

(km) 

No. of 
households 

% of village 

households 

Kg Lepau* >2.0 50 60 

Kg Bukit Pelali 3 20 50 

Taman Rengit Jaya 3.5 12 20 

Kg Bukit Gelugor >3.5 6 10 

Kg Bukit Buloh >3.5 3 10 

Kg Bukit Raja >4.5 9 9 

Note: * The perception survey in Kg Lepau covered 60% (i.e. 30 respondents) of the 50 households residing there 
as well as 10% (i.e. 20 respondents) of the 200 non-local residents (Malaysians from other states) who are renting 
living quarters in the village and working in RAPID and the PIPC. The total population of Kg Lepau in Sept. 2018 
was close to 400 people (i.e. 200 locals and 200 non-locals), based on feedback from the former village head of Kg 
Lepau. The 50 respondents who were interviewed in Kg Lepau represent 12.5% of the population.   

 

3.4 Social Impact Assessment Methods 

A combination of methods was used to gather qualitative baseline socio-economic data of the 

communities that might be affected by the Project as well as information from individuals and 

stakeholder groups who have interest in the area within 5km radius of the proposed Project.  

In tandem, the baseline data gathering exercise also provided the stakeholders an opportunity 

to raise issues that they would like to see addressed as well as the opportunity to suggest 

alternatives. The baseline information gathering methods used include undertaking semi-

structured interviews, focus group engagement, one-to-one meetings as well as stakeholder 

perception and socio-economic survey (UNEP 2002, Manual SIA PLAN Malaysia 2018). These 

tools were supplemented by desktop reviews of secondary information and checked through 

communication with key local stakeholders and officers at the Planning Department of the 

Pihak Berkuasa Tempatan (Local Authority) Pengerang.   

An unstructured interview/dialogue was conducted with the sub-district (mukim) head, village 

heads, ex-village heads and representatives from two cooperatives, all of whom had interest 

in Pengerang and the villages located therein. (The setting up of the cooperatives was initiated 
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by the Johor state government with collaboration from Petronas to serve as a platform for the 

resettled residents to be trained and to engage in business and the provision of services and 

goods to PIC). The dialogue was unstructured to allow for a free discourse between the SIA 

study team and the EIA coordination team to introduce the Project and for the stakeholders to 

raise and discuss matters that they consider to be relevant to the community.   

A focus group engagement was held with the community that is located nearest to the Project 

site, and therefore, most likely to be impacted by the Project, that is, Kg Lepau.  It was also 

attended by the Penghulu of Mukim Pengerang and Pantai Timur and representatives from Kg 

Bukit Raja and Kg Bukit Buloh. The engagement session served as a platform for information 

disclosure to the villagers, addressed stakeholder concerns as well as built community 

consensus over certain issues.  Additionally, the engagement also allowed the study team to 

cross-check information with stakeholders including obtaining reactions to the proposed 

Project.  

A household and perception survey was conducted over a 4-week period in September and 

October 2018 and from 8th to 21st January 2019. The aim was to collect socio-economic data 

of the households as well as to obtain feedback and views of the residents on the proposed 

Project. A total of 100 respondents were interviewed, of whom 80 are local residents (owner 

occupiers) and 20 were non-locals (Malaysians) who are renting houses in Kg Lepau and 

working either in RAPID or on other projects in PIPC. The survey covered villages located within 

the 5k zone of impact from the Project site, namely, include Kg Lepau, Kg Bukit Buloh, Kg Bukit 

Pelali, Kg Bukit Gelugor, Kg Bukit Raja and Taman Rengit Jaya.  

One-to-one meetings were also convened with institutional and other stakeholders.  These 

meetings allowed the individual stakeholders to share and verify information, as well as to 

voice their views, preferences and aspirations. 

Identification of issues and concerns raised by the stakeholders and evaluation of the 

significance of issues were undertaken to determine which should be evaluated further in the 

SIA study. The focus is to decide whether the Project is likely to cause significant adverse impact 

resulting from construction and operation. Table 1.3 below summarises the approach method 

used with respect to engagement with the various stakeholders. 

Table 1.3:  Approach Method used in Stakeholder Engagement 

Date Approach Method Used Stakeholders 

18 July 2018 Direct one-to-one 
interview 

• Planning and Development Officer, PBT 
Pengerang, Bandar Penawar 

• Manager, Project Planning, Bukit Pelali 
Properties Sdn Bhd 

• Sales Manager, Cypress Potential Sdn Bhd, 
Sebana Cove Mixed Development 
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Date Approach Method Used Stakeholders 

22 Sept 2018 Direct one-to-one 
interview 
 

• Manager, Sebana Cove Resort 
 

22 Sept 2018 Unstructured interview  
 
Use of printed  
handouts of the Project 

• Penghulu of Mukim Pengerang & Pantai 
Timur 

• Ex-village head of Kg Lepau 

• Ex-village head of Kg Bukit Buloh 

• Village head of Kg Bukit Raja, Kg Bukit 
Gelugor and Kg Bukit Pelali 

• Chairman and representatives of Koperasi 
Pengerang Jaya Johor Berhad (KOPEJA) 

• Chairman and representatives of Koperasi 
Jaya Teluk Ramunia (KOJAYA) 
 

27 Oct 2018 Focus Group Engagement 
(briefing using slide 
presentation, printed  
material and Q&A session) 

• Residents of Kg Lepau (nearest receptors) 

• Penghulu of Mukim Pengerang and Pantai 
Timur 

• Former village head of Kg Lepau 

• Former village head of Kg Bukit Buloh 

• Village head of Kg Bukit Raja, Kg Bukit 
Gelugor and Kg Bukit Pelali 

• Fishermen of Kg Lepau 
 

28 Oct 2018 Meeting  • Johor Corporation 
 

21 Dec 2018 Direct one-to-one 
interview 

• Owner, fish cage farm, Sg Santi 

13th Sept to 
9th Oct 2018 
 
 
8th to 21st 
January 2019 
 

Household and Perception 
Survey (questionnaire 
survey) 

• 68 respondents randomly selected from Kg 
Lepau, Kg Bukit Pelali, Kg Bukit Gelugor, Kg 
Bukit Raja and Kg Bukit Buloh. 
   

• 12 respondents from Taman Rengit Jaya 
and 20 respondents (Malaysians from 
outside the Pengerang region, living and 
working in Pengerang) randomly selected 
from Kg Lepau. 
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4. BASELINE DATA AND FINDINGS 

4.1 Demographic and Socio-economic Profile of Respondents in the Study Area 

4.1.1 Demographic Character 

A total of one hundred respondents were interviewed between September and October 2018 

and in January 2019 to obtain an understanding of the demographic and socio-economic 

character of the local communities and non-locals residing inside the 5km impact zone. Eighty 

of those interviewed are local residents and owner-occupiers whilst twenty are non-locals 

(Malaysians from the other parts of Johor and the other states, namely Sabah, Sarawak, 

Terengganu, Kelantan, Selangor and Pahang) who have opted to use these villages as their 

interim home. The non-locals are recent arrivals to Pengerang to work in RAPID or to start their 

own business or work in businesses and industries that are related to RAPID and the Dialog 

deepwater terminal. The majority of the non-local respondents are males (85%) with the rest 

females (15%). (Table 1.4)  

Table 1.4: Distribution of Respondents by Gender 

Gender Kg 
Lepau 

Kg Bukit 
Pelali 

Kg Bukit 
Buloh 

Kg Bukit 
Gelugor 

Kg Bukit 
Raja 

Taman 
Rengit Jaya 

Total 

Male 39* 20 3 6 9 8 85 

Female 11 0 0 0 0 4 15 

Total 50 20 3 6 9 12 100 

Note * The 39 male respondents from Kg Lepau include 19 local residents and 20 non-locals (Malaysian). 

The breakdown of the local respondents by age group is as follows: between 20 to 39 years 

(23%), between 41 to 59 years (34%) and 60 years and above (43%). It is evident here that there 

is a very high aging population in the villages within the zone of impact.  In contrast, the twenty 

non-local (Malaysian) residents are aged between 20 to 39 years. When the two groups of 

respondents are combined, the respondents in the 20 – 39 age group represent the majority 

group (39%). Those aged 60 years and above (34%) is the second largest (Table 1.5).   

Table 1.5:  Distribution of Respondents by Age Group 

Age Group (years) Frequency % 

20 – 39 39* 39 

40 - 59 27 27 

60 and above 34 34 

Total 100 100 
        Note: *) More than half (51%) from this age group are non-locals  
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The demographic character of Kg Lepau, in particular, has changed over the past 5 years. Based 

on information from its former village head, the village is currently home to 50 families with an 

estimated population of less than 200 people and an exceptionally high aging population. 

About 43% of Kg Lepau’s population are aged 60 years and above in comparison to Mukim 

Pengerang (12%), Daerah Kota Tinggi (8.3%) and Johor state (8.3%). (Malaysia Census 2010).  A 

high aging population is also evident in the five other villages located inside the 5km impact 

zone. The likely explanation for this character is that prior to RAPID and Dialog’s deepwater 

port project in Pengerang, the villages in Pengerang faced outmigration of the younger 

population to the other parts of Johor, particularly to Pasir Gudang, for employment and 

economic reasons.  On the other hand, the non-locals (Malaysians) who have made Kg Lepau 

their interim home are primarily younger with an average age of 32 years. They are 

economically active and number about 200 persons.      

The changing demographic character of Kg Lepau and the other villages is also reflected in the 

declining enrolment of students. In 2015, Sekolah Kebangsaan Lepau (the only primary school 

in Kg Lepau) recorded an enrolment of 14 students and 13 teachers. In 2018, however, the 

school had only 6 students and 4 teachers.  

With respect to the level of education attained amongst the local respondents, a high 

proportion has a primary school education (43%), secondary school education (56%) and 

tertiary/diploma (1%). In contrast, the non-local (Malaysian) respondents have a better 

educational level. Those with a primary school education (10%), secondary school education 

(30%) and tertiary education (60%).   

Ethnically, the local respondents from Kg Lepau, Kg Bukit Pelali, Kg Bukit Gelugor, Kg Bukit Raja 

and Kg Bukit Buloh are predominantly Malays (100%). Taman Rengit Jaya, on the other hand, 

is a mixed community, where those interviewed include Chinese (40%), Indians (40%) and 

Malays (20%). The ethnic breakdown of the non-locals (Malaysian) comprises Malays and other 

bumiputera (85%), Indians (10%) and Chinese (5%).  

4.1.2 Employment Status 

The majority (34%) of the local respondents run their own business, typically in the domestic 

food service sector and provision of other services to workers from RAPID, followed by those 

who are employed in RAPID (14%), and those who are employed locally (14%). Due to the job 

opportunities provided by RAPID and its flow-on effects on the local economy in Pengerang, a 

number of respondents have recently returned to Kg Lepau and Kg Bukit Buloh from Pasir 

Gudang and Johor Bahru to work in RAPID or to start their own business in the food sector and 

in the night market catering to workers from RAPID. Only 10% are engaged in fishing, albeit not 

on a full time basis, due to declining fish catch, restricted fishing grounds and the opportunity 

to engage in the night market and supply of other services to workers from RAPID to 

supplement their income. Another 15% are retirees and homemakers. Only one respondent 
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reported that he is still engaged in fruit cultivation, though mainly for subsistence. 

Unemployment amongst the local respondents is only 1%.  

Of the non-locals who have relocated to Kg Lepau in the past 5 years, the majority (45%) are 

engaged in RAPID; others (35%) operate their own business whilst some (20%) are employed 

in the various industries and businesses newly set up in PIPC.  

4.1.3 Income Level 

About 63% of the respondents from Kg Lepau reported having a monthly household income 

ranging between RM1,000 to RM2,500, whilst 32% reported between RM2,500 to RM4, 000. 

However, about 5% of those interviewed indicated a monthly household income of less than 

RM1, 000. This is not unexpected given that it is a village with a high aging population and 

retirees. Overall, 40% of the local respondents living inside the 5km zone of impact reportedly 

have a monthly household income of between RM2,500 to RM4,000; 37% having less, i.e. 

between RM1,000 to RM2,500 and another 15% having more than RM4,000.  

For comparison, over 50% of the non-local residents reported having a monthly income ranging 

between RM 2,500 to RM4,000, and another 45% earning more than RM4,000 per month. Only 

5% reported earning less than RM2, 500.  

4.1.4 Dependence on Natural Resources in the Project area 

The villagers of Kg Lepau were once dependent on their oil palm smallholdings (to an extent) 

as one of the sources of income. Located at the fringe of the village, these smallholdings were 

previously managed by FELCRA (Federal Land Consolidation and Rehabilitation Authority, a 

federal agency set up specially to develop the rural areas by assisting the farmers in the 

management and replanting of their agricultural land). Based on feedback from the 

respondents during the social and perception survey, it is understood that FELCRA has ceased 

its management role (for a number of reasons that include declining commodity price). Since 

then, the smallholdings have remained idle and occasionally inundated due to drainage issues 

and during the wet season.    

Fruit cultivation around the village is pursued, albeit on a small scale and mainly for personal 

subsistence.  

Dependence on fishing as a source of livelihood has declined considerably since work started 

on the coastal reclamation for a deepwater terminal and development of Pengerang as a 

petroleum processing hub. The fishermen who were interviewed in the social survey reported 

a drastic plunge in earnings and having to go further out to drop their nets. This could be due 

to a number of reasons that include reduced water quality along the rivers and near shore areas 

(thus affecting the mangroves and the fish and prawn spawning areas along the riparian areas) 

and restrictions placed on traditional fishing grounds to accommodate vessel movement. 
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The villagers realise that while old livelihoods like fishing and dependence on the land are 

diminishing, new incomes are available from the new developments in Pengerang.  

4.1.5 Cultural Heritage Sites 

No cultural heritage site was detected inside the 5km zone of impact during the field surveys 

nor was the matter highlighted at meetings with the former village heads and institutional 

stakeholders (i.e. the Planning Department of the Pengerang Local Authority and the Kota 

Tinggi District Land Office). 

4.1.6 Housing  

The houses in Kg Lepau and the other five villages are a mix of modern single-story brick 

structures (30%), brick and wood structures (50%) and traditional wooden kampong houses 

(20%). With respect to water and electricity supply, the area appears to be well served by SAJ 

and TNB. Pending the implementation of a central sewerage treatment plant and a solid waste 

collection and management system for Pengerang, individual septic tanks are largely used for 

sewerage treatment in Kg Lepau and the other five villages whilst solid waste disposal is still 

by burning and burying.  

Perhaps the most significant change in the character of housing in Kg Lepau and the other five 

villages is the escalated demand for rental accommodation. The recent influx of workers, both 

local and foreign, arising from the activities in RAPID and the DIALOG Deepwater Terminal, 

has led to substantial increase in rental rates (typically, between RM5,000 to RM8,000 per 

living quarter a month) and land prices. Attractive rental rates have encouraged the upgrading 

of a number of derelict or underutilised kampong as well as half-timber and brick houses 

particularly in Kg Lepau, and a general physical improvement was observed during the sites 

visits (Figure 1.4).  
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Figure 1.4:  Housing Condition in Kg Lepau 

  
Existing part brick part timber house  Existing kampong house 

  
An upgraded house A new house under construction 

  
House rented to workers from RAPID House rented to workers from RAPID 

Source:  Photographs of houses in Kg Lepau taken on 18th July and 22nd Sept. 2018 

4.2 Perceptions and Views of Stakeholders 

A perception survey was conducted in tandem with the household socio-economic survey 

undertaken in September - October 2018 and January 2019 for the purpose of obtaining the 

community’s views with respect to the proposed Project. Generally, the majority of the 

residents (60%) were aware that the ownership of a large tract of agricultural land located 

between Lebuhraya Pengerang and the northern boundary of RAPID is in the process of being 

transferred from KEJORA to Johor Corporation (JBCorp), an investment arm of the Johor state 

government. Additionally, the residents were also aware of JCorp’s intention to convert the 

land for industrial use.  
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Awareness of the Project 

With respect to the proposed Project in particular, 98% the 100 respondents interviewed reported 

that they were not aware of the proposal. Only 2% indicated that they heard about the proposed 

Project from friends, but did not know the details or where the plant would be located.  

Support for the Project 

The respondents cited increase in the movement of heavy vehicles, poor road conditions, road 

safety along the public roads coupled with dust and noise from the activities in RAPID as 

problems that they currently faced. In terms of support for the proposed Project, 86% of the 

respondents viewed the Project favourably and indicated they were willing to support it as the 

Project would generate economic benefits. This is possibly because the respondents have seen 

or experience the spill-over effects and economic growth around them in Pengerang, improved 

infrastructure and road upgrading works in the region and new mixed housing and township 

projects under construction as a result of the PIPC project. The respondents concurred that the 

Project would (1) promote business and other spin-offs opportunities (100%); (2) sustain the 

increase in house rental and land value (97%); (3) generate new job and employment 

opportunities (93%); and (4) stimulate further development in Pengerang and the other regions 

in the Kota Tinggi district (87%) (Table 1.6).  

Table 1.6:  Support for the Proposed Project 

 Reasons for supporting the Project Frequency (n=86) % 

1 Stimulate further development in Pengerang and 
Kota Tinggi district  

75 87 

2 Generation of employment and job opportunities 80 93 

3 Generation of flow-on or spill-over effects   86 100 

4 Sustain increase in house rental and land value 83 97 

5 Other reasons 0 0 

 

Those who did not view the Project favourably accounted for 14% of the respondents.  The 

main reasons cited pertain to air pollution (86%), noise and dust nuisance (64%), increase in 

heavy vehicles and road safety issue (93%), influx of foreign workers and social/health 

problems that might arise (71%) and declining water quality in the rivers (21%). (Table 1.7) 
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Table 1.7:  Non-support for the Proposed Project 

 Reasons for not supporting the Project Frequency (n=14) % 

1 The Project might further pollute the air 12 86 

2 Noise and dust from increased road traffic and 
activities of the industrial plant 

9 64 

3 The Project might lead to further decline in river water 
quality  

3 21 

4 Social / health concerns due to influx of foreign workers  10 71 

5 Increase in traffic movement and road safety issue 13 93 

6 Other reasons 0 0 

 

Perceived Impacts during Construction and Operation Phases of the Project 

With respect to their perception of likely impacts during the construction and operation phases 

of the Project, the respondents admitted the Project could bring both positive and adverse 

impacts (Table 1.8 and Table 1.9).    

A value is assigned to each perceived impact which ranges from High, Moderate, Low or No 

Effect. Values range from 0 for ‘No Effect’ to respondent/s to 3 for ‘High’ if the impact is 

regarded to have a higher effect on the respondent/s.  Severity of impact is a measurement of 

the seriousness of the impact to the respondent/s and is quantified using a scale of 0 to 3:  0 

referring to no effect, 1 for minor impact, 2 for moderate impact and 3 referring to high impact. 

Table 1.8:  Respondents’ Perceived Impacts during Construction Phase 

 Perceived Impacts High Moderate Low No 

effect 

Severity of 

Impact 

Value 3 2 1 0 

 During construction: positive impact 

1 Employment opportunities 
F 16 52 32 0 

2 
S 48 104 32 0 

2 Spill-over effects, e.g. business 
F 48 62 0 0 

3 
S 144 124 0 0 

3 
Increase in house rental & land 

value 

F 74 26 0 0 
3 

S 222 52 0 0 

4 Better quality of life 
F 8 32 35 25 

1 
S 24 64 35 0 

5 Stimulate regional growth  
F 32 56 12 0 

2 
S 96 112 12 0 
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 Perceived Impacts High Moderate Low No 

effect 

Severity of 

Impact 

Value 3 2 1 0 

 During construction: negative impact 

6 

Increase in heavy vehicular 

movement, and road safety on 

public roads 

F 90 10 0 0 

3 S 270 20 0 0 

7 
Dust and noise nuisance from 

traffic movement  

F 19 78 3 0 
2 

S 57 156 3 0 

8 
Dust and noise pollution from 

construction activity  

F 37 63 0 0 
2 

S 111 126 0 0 

9 Flooding and drainage issue 
F 22 68 10 0 

2 
S 66 136 10 0 

10 
Social/health concerns from 

influx of foreign workers  

F 83 17 0 0 
3 

S 249 34 0 0 

Note: F= frequency 
  S = score (frequency x value) 
  Severity of impact = (Score x Frequency) ÷ Total number of respondents 
  (Severity of an impact is a measure of the seriousness of the impact to the respondent/s) 
 
 
 

Table 1.9:  Respondents’ Perceived Impacts during Operation Phase 

 Perceived Impacts High Moderate Low No 

effect 

Severity of 

Impact 

3 2 1 0 

 During operation: positive impact 

1 Employment opportunities 
F 18 59 23 0 

2 
S 54 118 23 0 

2 

Spill-over effects, e.g. business 

opportunities in F&B, 

homestay/rental  

Business opportunities related to 

the activities of the Project and 

along its supply chain 

F 82 18 0 0 

3 

S 246 36 0 0 

3 
Increase in house rental & land 

value 

F 80 20 0 0 
3 

S 240 40 0 0 

4 

Increase in population and 

change in the demographic 

character 

F 37 56 5 0 

2 S 111 102 5 0 
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 Perceived Impacts High Moderate Low No 

effect 

Severity of 

Impact 

3 2 1 0 

5 
Increase in development of new 

housing and commercial areas 

F 48 52 0 0 
2 

S 144 104 0 0 

6 
Stimulate regional growth & 

more investments  

F 28 70 2 0 
2 

S 84 140 2 0 

 During operation: negative impact 

7 

Increase in heavy vehicular 

movement, general traffic (due 

to increase in population) and 

public road safety  

F 90 10 0 0 

3 
S 270 20 0 0 

8 

Noise nuisance and dust from 

traffic movement and plant 

activities 

F 25 62 8 0 

2 S 75 124 8 0 

9 
Declining air quality as a result of 

plant activities 

F 62 38 0 0 
3 

S 186 76 0 0 

10 Flooding and drainage issue 
F 22 68 10 0 

2 
S 66 136 10 0 

11 Social/health problems due to 

influx of foreign workers  
F 87 13 0 0 

3 
S 251 26 0 0 

Note: F= frequency 
  S = score (frequency x value) 
  Severity of impact = (Score x Frequency) ÷ Total number of respondents 
  (Severity of an impact is a measure of the seriousness of the impact to the respondent/s) 

 

Among the perceived positive impacts that have the highest effect during the construction and 

operation phases of the Project are:  

(1) Spill-over or flow-on effects arising from activities on site and in the chemical plant complex 

as well as along the supply chain related to the Project; and  

(2) An increase in house rentals and land value as demand for housing increases with the 

incoming of construction, technical and professional workers, both local and foreign.  

The respondents are equally concerned with the adverse impacts the Project could bring to the 

community. The impacts that are perceived to have the highest level of detriment or adversity 

are: 

 (1) An increase in the movement of heavy vehicles and associated with it road safety along 

public roads;  
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(2) Social and health concerns due to an influx of more foreign workers; and  

(3) Decline in air quality. 

 

4.3 Feedback from Dialogue with Stakeholders 
 

4.3.1 Stakeholders and Village Heads 

Interviews and dialogues were conducted with stakeholders in July, August and September 

2018.  The following is a summary of their views and feedback (Table 1.10). 

Table 1.10:  Views and Feedback from Stakeholders 

Date Stakeholders Key Views and Feedback 

18 July 
2018 

Planning and Development 
Officer, PBT Pengerang, Bandar 
Penawar 

 

Johor state has not fully adopted PLAN 
Malaysia’s requirement for an independent 
SIA study; therefore, a standalone SIA report 
for the Project is not required at this time.  
Notwithstanding this, PBT Pengerang 
requested for the findings of the SIA study to 
be extended to them (i.e. via the EIA report) 
for their information.   
(Appendix 1: Letter from PBT Pengerang, 5th 
August 2018) 
 
PBT Pengerang highlighted some key matters: 

• Increase in road traffic movement and 
road accidents 

• Increase in informal F&B premises, 
especially in Kg Lepau catering to RAPID 

• Increase in household income for the 
community through house rental 

• More economic opportunities for local 
residents 

• Increase in disposable income for local 
residents 

• Increasing incidence in diseases, e.g. TB 
 

18 July 
2018 

Manager, Project Planning, 
Bukit Pelali Properties Sdn Bhd 

 

The developer is aware of the industrial 
intention of JCorp, though without 
information on the details. The township 
development in Bukit Pelali is meant to 
provide housing and other services and 
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Date Stakeholders Key Views and Feedback 

amenities to workers and their families in 
Pengerang.  Therefore, the developer will 
support further industrial development in 
Pengerang. 
  

18 July 
2018 

Sales Manager, Cypress 
Potential Sdn Bhd, Sebana Cove 

The developer is aware that the land south of 
their property and Lebuhraya Pengerang is 
earmarked for industry.  
 
The developer’s township masterplan has 
been amended from resort living to mixed 
development with the commercial town 
centre fronting Lebuhraya Pengerang (Route 
J52) and the residential components set 
further away from the highway and the future 
industrial areas. The aim of their township is 
to address the housing and retail demand of 
the workers in RAPID and other O&G projects 
in Pengerang.  
 

22 Sept 
2018 

Manager, Sebana Cove Resort 
and Marina 

 

The current occupancy rate at the resort is 
over 80% (weekdays) and 40% (weekends), 
compared to 20% (weekdays) and 30% 
(weekends) prior to RAPID.  
 
Currently, facilities and restaurants are well 
patronised in the evenings. Guests are both 
long and medium-term.  Demand for rooms is 
very high.   
 

22 Sept 
2018 

Penghulu of Mukim Pengerang 
& Pantai Timur 

• Ex-village head of Kg Lepau, 
And Kg Bukit Buloh 

• Village head of Kg Bukit 
Raja, Kg Bukit Gelugor and 
Kg Bukit Pelali 

• Chairman of Koperasi 
Pengerang Jaya Johor 
Berhad (KOPEJA) 

• Representative from 
Koperasi Pengerang Jaya 
Johor Berhad (KOPEJA 

The local communities have benefitted from 
RAPID and the other associated support 
industries that have emerged.  The proposed 
Project can benefit the local communities 
through similar spillover effects.  However, 
although most EIA reports state that local 
residents will be given priority to work in the 
industrial plant, it is seldom realised once the 
plant is in operation.  
  
The stakeholders in the Pengerang area have 
the benefit of experience through their 
involvement in RAPID via four cooperatives 
set up by the Johor government with 
collaboration from Petronas.  As part of 
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Date Stakeholders Key Views and Feedback 

• Chairman of Koperasi Jaya 
Teluk Ramunia (KOJAYA) 

• Representative from 
Koperasi Jaya Teluk 
Ramunia (KOJAYA) 

Petronas’ outreach programme, the 
cooperatives, whose members are members 
of the local communities, are supplying water, 
lubricating oil, manpower, building materials, 
diesel, etc. to RAPID. Other services include 
carwash, night market, etc. 
At least 30% of RAPID’s auxiliary contracts are 
accorded to the local cooperatives. 
Appendix 2:  Meeting Minutes, MOM_6 
 

28 Oct 
2018 

Johor Corporation 
  

Notice has been served on tenants in PIP 
(former KEJORA land) to vacate. These 
tenants have either vacated or are in the 
process of doing so.  The sheds in the orchid 
and ornamental plant farm have been 
dismantled and vacated. 
The fish ponds have ceased operation, with 
the exception of 3 ponds which will be 
vacated once the fish are harvested by end 
2018. 

 

4.3.2 Feedback from Fish Cage Farmers 

A one-to-one interview was conducted on 21 December 2018 with Encik Jaafar bin Yahya, one 

of the owners of the floating fish cages along Sg Santi, located about 1.2km from the confluence 

of Sg Santi and Sg Lepau (Figure 1.5).  Encik Jaafar and two others from Kg Pasir Gogok and Kota 

Tinggi respectively used to own and operate 32 floating fish cages in Sg Santi; however, the 

number of cages has reduced to 24 due over the past 2 years to a number of factors. Grouper 

(siakap), Red Snapper (ikan merah) and prawns are the main species bred in the fish cages and 

targetted for the local market, restaurants and KipMart (a local hypermarket chain) in Kota 

Tinggi. The farm has been in operation for the past 10 years, but production has declined by 

about 30% over the past 2 years. This decline is reflected in the annual average gross revenue 

is about RM 42,000 over the past two years, compared to over RM120, 000 previously.  

The main contributing factor for the reduction in the number of fish cages and production is 

reduced water quality, and increased levels of silt and turbidity along Sg Santi which Encik 

Jaafar attributes to land clearing, sand dredging and reclamation along Sungai Johor.  The 

second factor is the loss of mangroves along Sg Santi and its tributaries, namely, Sg Sebina and 

Sg Lepau which have traditionally served as the spawning and breeding grounds for prawns and 

fish. The wave wake from increased movement of marine traffic from sand barges and other 

vessels along Sg Santi and the mouth of the Johor River is the third contributing factor that has 

also affected production of the fish cages, according to Encik Jaafar. Certainly, there is fear that 
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the increasing industrialisation at Pengerang, further loss of natural vegetation (on land and 

along the river bank) as more land is opened up for development, and discharge of industrial 

waste water and other materials into the water channels might further affect production of the 

fish cages.   

Figure 1.5:  Floating Fish Cages along Sg Santi 

 

 

4.4 Focus Group Discussion 

A focus group discussion was held with the local community of Kg Lepau and representatives 

from Kg Bukit Buloh and Kg Bukit Raja on 27th October 2018. (Appendix 3:  Meeting Notes, 

MOM_07).  Key issues and concerns are summarised as follows (Table 1.11). 

Table 1.11:  Summary of Feedback Raised at the Focus Group Discussion  

Key Concerns Views and Feedback 

Inshore fishing  1. Fishing licenses were frozen during the construction period of 
RAPID and newly applied licenses have not been issued since 
then. Fishing licenses are issued by the Department of Fisheries 
(DoF). It is understood that the decision to freeze licenses is for 
an interim period aimed at regulating the number of inshore 
fishermen due to declining fish population and traditional 
fishing areas.  This is an issue which the stakeholders would 
have to raise with DoF.  (Note: This issue of frozen fishing 
licence is not related to the proposed PEC project.  It is believed 
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Key Concerns Views and Feedback 

the fishermen were using the FGD as a platform to express 
their grievances). 

2. The fishermen of Kg Lepau requested for priority to be given 
work and business opportunities available at the proposed 
plant. 

3. Fish and prawn catch have declined by as much as 80% after 
the construction of RAPID. Average monthly income for the 
fishermen has declined significantly from RM3, 000.  

4. There is concern that industrial wastewater from the proposed 
plant would be discharged into Sg Lepau and eventually into Sg 
Santi. 
 

Noise pollution Noise nuisance during construction of RAPID.  Activities went on 
for 24 hours, especially at night which caused discomfort to 
residents of Kg Lepau. 
(Note:  RAPID’s northern boundary is located 500m away from Kg 
Lepau.  In contrast to this, there is a buffer distance of 1.5km or 
more between Kg Lepau and the western boundary of the 
proposed plant. Noise from construction and operation activities 
are not anticipated) 
 

Air quality Stakeholders are unable to access DOE’s air quality monitoring 
station that is located in the Kg Lepau school compound. (Note:  
DoE would not be able to give out any data as it is a new station 
and the data need to be verified before release to the public). 
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5. ASSESSMENT OF IMPACTS  

5.1 Probability and Significance of Impact 

5.1.1 During Pre-construction Phase 

JCorp is committed to be responsible for the cut and fill of the project site and hand over the 

site that has been regraded and finished to a platform level that is compatible with the finished 

level at RAPID.  Furthermore, the Project site is surrounded by Lebuhraya Pengerang that has 

been upgraded and the site can be directly accessed from Lebuhraya Pengerang via a dedicated 

road (under construction) that leads directly into RAPID.  Therefore, impact to the local 

community during pre-construction stage is not expected to be significant.   

5.1.2 During Construction and Operation Stage 

Significance of impact is dependent on its severity and probability of occurrence.  Severity is a 

measure of the seriousness of the identified impact upon the stakeholder. It can be quantified 

using a numerical value scale by assigning a value to each perceived impact.  Values range from 

High, Moderate, Low or Minor/No Effect. A Value of 0 is assigned to an impact that has 

‘Minor/No Effect’ to a respondent to a higher value, for example, 3 for ‘High’ if the impact is 

regarded to have a higher effect on the respondents.   

Probability of impact occurrence is also measured using a numerical value scale, where a 

probability scale of 1 is assigned to one-off occurrence; a scale of 2 assigned to rare occurrence; 

a scale of 3 is assigned to occasional occurrence and a 4 is assigned to an occurrence that is 

continuous. 

Impact significance is determined based on its severity and probability of occurrence, 

and using the formula advocated in the Manual for Social Impact Assessment for Projects 

(PLANMalaysia, 2018). 

Significance score = Severity x Probability of occurrence 

Using the variable identified in Table 1.8 and Table 1.9, the significance score for each impact 

for each variable is determined (Table 1.12).   
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Table 1.12:  Significance of Social Impact 

Social 
Impact 

Severity Probability Severity 
Level 

Probability 
Level 

Significance 
Score 

Employment 
& business 

Increased employment 
& business 
opportunities, leading 
to higher household 
income & improved 
quality of life 

Will occur 
continuously 
during 
construction & 
operation 

3 4 12 

Housing Increased housing 
demand from workers, 
local and non-local, 
leading to rental of local 
homes at high rental 
and worker camps and 
hostels   

Will occur 
continuously 
during 
construction & 
operation 

3 4 12 

Population 
increase & 
changes to 
demographi
c character 

Migration of former 
residents back to the 
Project area, in addition 
to new migrants from 
other states and regions 
in Johor 

Will occur 
continuously 
throughout all 
phases of the 
Project 

2 4 8 

Developmen
t of 
Pengerang 
region and 
Kota Tinggi 
district 

Spill over effect for the 
local population and 
improvement to income 
and quality of life   

Will occur 
continuously 
throughout all 
phases of the 
Project 

2 4 8 

Road safety Increase in traffic 
volume, vehicle 
movement and road 
accidents 

Will occur 
continuously 
throughout all 
phases of the 
Project 

3 4 12 

Health and 
safety 

Inflow of local and 
foreign workers leading 
to health concerns  and 
issues regarding 
security, crime, 
integration, social 
conflict 

Will occur 
occasionally 
throughout all 
phases of the 
Project 

3 3 9 

Displacemen
t or 
relocation of 
population,  

None involved. No 
action required. 

- - - - 

Relocation 
of cultural 
heritage 
sites 

None involved. No 
action required. 

- - - - 
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To facilitate assessment and to decide the level of action required for mitigation, the Manual 

for Social Impact Assessment for Projects (PLANMalaysia, 2018) advocate the grouping of 

significance scores into classes, as indicated below.  

Rating scale of 0 to 4: No or minimal impact, low priority, and  therefore, no or 
minimum action is needed 

Rating scale of 5 to 8: Low impacts; prevention actions recommended; 
Rating scale of 9 to 12:   Medium impact; preventive or mitigating measures are required 
Rating scale of 13 to 16:   High impact; mitigating measures are required  

 
Although the grouping system is largely subjective, it is nonetheless a system that has been 

consistently used in SIA studies. If used judiciously, the level of partiality may not be a fatal 

flaw. Thus, with the grouping system, it is possible to assess whether the variables for this 

Project require: 

(1) No or minimal action if the impact is minor or low; or  

(2) Preventive action to reduce impacts if significance of the impacts are deemed medium; or  

(3) Mitigating measures to overcome or reduced the impact during planning, construction or 

operation stage if the significance level is considered to be medium or high (Table 1.13).  

Table 1.13:  Level of Significance of Probable Impacts 

Social Impact Variable 
Significance Score 

Significance Level Positive 
Impact 

Negative 
Impact 

Employment & business 12 - medium 

Housing 12 - medium 

Population increase & changes 
to demographic character 

8 - low 

Development of Pengerang 
region and Kota Tinggi district 

8 - low 

Road safety - - 12 medium 

Health and safety - - 9 medium 

 

 

 

 

 

 

 



Social Impact Assessment Report 
Second Schedule EIA for Pengerang Energy Complex 

ESC/TYN/25July_2019_Final00  32  

5.2 Potential Impacts during Construction Phase 

5.2.1 Employment and Business  

JCorp is responsible for land clearance, cut and fill, installing the main external infrastructure 

and utilities, and getting the platform to an acceptable level before hand over to the Project 

Proponent for construction. Most of the new construction related jobs on site would require 

both skilled and unskilled labour and contract work for construction of the internal 

infrastructure, buildings and facilities within the 250-acre site. Where feasible and based on 

skill sets, the proposed Project should maximise local employment.   

The project is also expected to generate a number of spin-off businesses along the supply 

value chain related to the Project construction, some of which could be taken up by the local 

community businessmen or small-scale entrepreneurs.  These spin-off business opportunities 

would include supply of contract workers, supply of diesel, opening up new F&B premises and 

food stalls, catering service to the construction workers, provision of personal services like 

laundry, barber shops, transportation, etc. Indeed, this would contribute towards much 

needed income in the region. However, the income generation opportunity is not of long-

term duration, as it would be mostly limited to the construction period.   

5.2.2 Housing the Workforce 

No worker camps will be needed for the local workforce from Pengerang and the surrounding 

region should they be employed as they will return home daily. On the other hand, using 

foreign workers during the construction phase requires them to be housed, in worker 

camps/hostels to be located within or outside the project site. JCorp has earmarked a 22-acre 

site in their PIP master plan as a “village” for foreign workers, and this site can be used to 

accommodate the Project’s foreign workers.  

 

5.2.3 Traffic Volume, Movement and Road Safety 

Increased traffic movement, especially of heavy vehicles, is potentially a safety concern.  

During construction, deliveries of heavy equipment and supplies will occur via Lebuhraya 

Pengerang (Route 52) and the dedicated access (currently under construction) that leads 

directly to RAPID. Due to the scale of the Project, a significant volume of vehicle movement, 

traffic congestion and disruption is expected along these main public transport routes. 

Transport requirements for the Project are estimated as: 

• Movements of heavy and wide loads requiring temporary road closures and traffic 

disruption; and 

• Significant truck movements associated with the movement of construction materials 

and workers to the construction location.  
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5.2.4 Health and Safety 

Safety and the increasing incidence of disease is one of the concerns local communities have 

towards the influx of workers to RAPID and the surrounding area. Based on their experience 

in RAPID and DIALOG deepwater terminal, the local communities are wary of the incidence of 

robbery, unhealthy influence of outsiders, unacceptable behaviour by foreign workers, 

conflicts due to misunderstanding and to a lesser extent sexual harassment and unapproved 

marriages (ISEAS, 2018).  With respect to health, research studies have indicated a high 

prevalence of parasitic infections and infectious disease observed amongst the foreign worker 

community in Malaysia (Sahimin, 2016).  The prevalence is possibly acquired due to the lack 

of sanitation and clean water in their home country and compounded with behavioural factor 

such as poor personal hygiene, sanitation and cleanliness that continues to persist after entry 

into the country. This is a probable significant concern at the Project site given the scale of 

the construction activities and the likelihood that the majority of the workers will be 

foreigners.  

5.3 Potential Impacts during Operation Phase 

5.3.1 Employment and Business Opportunities  

Usually, economic changes and new employment opportunities marginalise long-term, older 

local residents. During operation of the proposed Project, most jobs will be for professional 

and technically skilled workers like engineers and technicians which require specific training.  

These specific skills are not readily found in the villages around the Project area or in the 

surrounding region in Pengerang. These skilled workers are likely to comprise Malaysians 

from other parts of Johor and other states, including foreign professionals where relevant and 

a large number of foreign contractors and workers.  

The local communities have already questioned the possibility of their residents getting jobs in 

the proposed Project. By their lack of numbers and the required skill sets, the local population of 

Kg Lepau and the other villages located inside the Project’s zone of impact and the wider 

Pengerang area are insufficient to meet the needs and requirements of the proposed Project.  

However, ancillary jobs and support services (for example supply of food, supply of diesel, 

housekeeping, barber and laundry services, transportation, homestay, etc.) could be generated 

by the Project and its activities and would be available for people from the surrounding 

settlements or villages. This would create additional income for the local community.   

5.3.2 Changes in Demographic Character 

One of the variables that are often correlated with adverse social impacts of development is 

demographic changes, such as in the size and composition of the resident population or the 

influx of a temporary workforce.  With the influx of foreign workers, Kg Sungai Rengit is now 

derogatively referred to as “Pekan Bangla” (Bangladeshi Town); residents complain that local 
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mosques are overrun with foreigners who have also set up shops and homes there. This is in 

spite of Temporary Workers’ Villages built and already being used within the PIPC. A drive 

through the edges of Kg Sungai Rengit reveals a number of workers’ quarters fashioned out 

of refurbished containers and other improvised facilities. 

In respect to Kg Lepau, change in the demographic pattern is already evident through the inflow 

of Malaysian workers from the other parts of Johor and Malaysia. At the moment, the 

Malaysian new comers comprise about 50% or more of the total population of Kg Lepau.  The 

inflow of Malaysian workers into the village is fortuitous as it allows for easier social integration 

and interface with the local residents. Comprising mainly males in the 20 to 40 age group with 

a higher level of education and higher disposable income, the arrival of the new residents has 

favourably changed the demographic pattern of Kg Lepau, which is trending towards an aging 

population. It would be considered a positive impact if the proposed Project is able to attract 

younger, educated and professional/technical people into the region. 

 

5.3.3 Housing the Workforce 

Increasing cost of living is a significant issue in Pengerang since the construction of RAPID.  Cost 

of food and daily needs are said to be as high as in Johor Bahru town.  Added to this is the high 

house rental for new workers in the area, given the shortage of local rental facilities. The 

problem is so severe that jobseekers are offered substantial food and housing allowance to 

encourage them to take up the many available but unfulfilled positions in Pengerang.  

While the demand for worker housing has initiated the development of new townships and 

other associated facilities to address the needs of the new migrant working population, it has 

also prompted a trend amongst the local communities to upgrade and rehabilitate some of 

the otherwise abandoned, underutilised or dilapidated kampong houses into rentable living 

quarters. In Kg Lepau especially, a number of such houses have been upgraded to take 

advantage of rentals that range between RM5,000 to RM8,000 a month. Due to shortage of 

rentable quarters, each living quarter accommodates as many as 20 to 30 workers per living 

quarter. New housing demand from the proposed Project could sustain or even escalate the 

rental trend in Kg Lepau, and consequently, lead to further upgrading of the local community 

and household income.   

With respect to housing the foreign workers, they can be housed in the 22-acre site in PIP 

that has been earmarked as a ‘village’ for foreign workers. Located at the junction of 

Lebuhraya Pengerang and the new dedicated access road that leads to RAPID, the 22-acre site 

is easily accessible to the Project site.  
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5.3.4 Traffic Volume and Movement 

Increased traffic volume and movement of heavy vehicles along the public roads is inevitable due 

to the transportation of feedstock, petroleum and aromatics products and by-products to and from 

the proposed Plant. However, most of the feedstock, products and by-products will be piped into 

or out of the Project site, thereby reducing a considerable amount of land traffic movement.  

 

5.3.5 Public Health and Safety  

Public health and safety are not anticipated to be an issue to residents and workers living and 

working inside the 1km to 2km impact zone. The air modelling and health impact assessment 

have indicated that the particulate and gaseous emissions are generally within acceptable 

limits during normal operation phase of the plant. 

However, should an abnormal situation, e.g. process upset or emergency situation occur at 

the plant, part of the Sebana Cove mixed development township that fronts Lebuhraya 

Penangerang (Route J52) may be subject to an increased concentration for SO2.  The predicted 

level of seriousness pertaining to health is between AEGL-1 (non-disabling to receptors) and 

AEGL-2 (disabling to receptors) and exceeding AEGL-2 for medium and high-rise buildings; 

however, the predicted probability of non-compliance i.e. exceeding AEGL-2, is about 0.02%.   

The town centre of Sebana Cove mixed development township is an area earmarked primarily 

for 2 to 3-storey shop offices and retail premises and supported by a police station, low-rise 

low-cost walk-up flats, utility facilities and a polyclinic.  It is understood that JCorp is in 

communication with the township developer to relocate the polyclinic to an alternative site 

that is closer to the residential components. Further, as a town centre, the residential content 

inside it is likely to be low.  

With respect to the safety and health of workers and residents in the town centre, i.e. the 

area of concern, the impact may be slight based on its predicted low likelihood and provided 

that the stipulated control measures are followed and only condensate with low sulphur must 

be used to reduce the risks.     

Overall, impact to health and safety of residents and students of the future Sebana Cove 

township is not anticipated to be highly significant during abnormal operation as the 

residential areas and school reserves are located outside the predicted area of concern.  

Notwithstanding the low likelihood of an abnormal situation and that the major areas of 

residential and education are outside the area of concern, it is expedient that an Emergency 

Response Plan be developed for the Sebana Cove mixed development township.  
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5.4 Summary of Impacts 

There would be no severe social impacts from the Project as no land acquisition or relocation of 

settlers is necessary. Positive impacts are related to employment and job opportunities, spill-over 

effects along the supply value chain related to the proposed Plant and its activities, overall 

development of the Pengerang region and other regions in Kota Tinggi district and to the local 

housing market. The negative social impact is on health and safety of workers and the public that 

is related to an increase in volume and movement of heavy vehicle traffic. The significance of the 

negative impact is generally low to medium and can be addressed or mitigated through a number 

of measures during the construction and operation phases. 

   

6. Mitigating Measures 

6.1 Mitigating Measures for the Construction Phase 

6.1.1 Traffic and Transport 

Impact of construction traffic loads during the transportation of heavy equipment to site is a 

potential concern, especially along public roads. One of the measures to address public 

concern on safety on public roads is to communicate with the community on a regular basis 

the traffic routing plan and movement schedule of heavy vehicle movement, especially of 

super and abnormal loads. This needs to be done in advance of the commencement of any 

construction activity.  

6.1.2 Housing the Workers 

Foreign workers will have to be accommodated in worker camps or purpose-built dormitories 

to be located either inside or near the Project site. This is also to minimise potential social 

conflict between the locals and the foreigners. Housing foreign workers in purpose built 

hostels or dormitories is also be in compliance with the amendments to the Employment Act 

1955 (Act 265) that the federal government is currently drafting that requires employers to 

provide workers’ accommodation for their foreign workers for all sectors. Renting temporary 

accommodation in the local villages, as currently practised, is only an interim option. Although 

its capacity is yet to be confirmed, the worker basecamp for the proposed Project has to be 

installed with water and electricity supply, toilets and also waste collection and disposal 

options.   

6.1.3 Health and Safety of Workers 

In addition to health education on the importance of personal hygiene, camps or hostels for 

foreign workers have to be properly equipped with sanitary facilities to control infections 

within the community. 
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With respect to safety of workers and the general public, adequate security measures to 

prevent accidents and injury have to be taken when transporting construction equipment and 

materials along the main roads.  The construction site would need to be fenced and the 

entrance gates guarded by security staff to prevent any unauthorised access to the site, thus 

also minimising possible impacts on community health and safety. 

 

6.2 Mitigating Measures for the Operation Phase 

6.2.1 Jobs, Employment and Skills Training for the Local Community  

The proposed Project has positive benefits for the local communities (for example, job 

creation, up-skilling and enhancement of the local economy by increasing business with local 

suppliers). Despite that, the local community has questioned the possibility of the local 

residents getting jobs in new industrial projects as few have the required skill sets.  

The Johor Petroleum Development Corporation (JPDC) runs a number of programmes with a 

variety of entities to train and certify vocational and supervisory staff as well as provide 

entrepreneurial training assistance and financing. Since its incorporation in 2012, JPDC has 

worked in tandem with Perbadanan Usahawan Johor Berhad to hold seminars and courses on 

marketing and entrepreneurship for locals of all ages.  Through the collaboration, they have 

set up cooperatives to provide food catering services to worker camps in PIPC. Working in 

cooperation with Petronas, both entities have set up KOPEJA (Koperasi Pengerang Jaya Johor 

Berhad), a cooperative with membership comprising mostly displaced residents from Taman 

Bayu Damai.  The cooperative operates a retail station within the PIPC and members are 

provided with entrepreneurial and job training. Thus, along similar line, the Project Proponent 

could consider participating in JPDC’s entrepreneurship programme to identify existing or set 

up new cooperatives that could service the Project’s workers and the plant’s activities, for 

example, in the provision of logistics and housing for its non-professional and technical staff. 

With respect to skills training, JPDC offers training through IKBN Bandar Penawar, with the 

cooperation of the Youth and Sports Ministry, Petronas and SIRIM-AWS. The training aims to 

produce workers within a short period of time and certification that is recognised by O&G 

industries. Similarly, the Project Proponent could consider participating in the skill training 

and certification programme for locals to ensure that they have local workers with the right 

skill set.  

6.2.2 Health and Safety in Sebana Cove Town Centre  

Overall, impact to health and safety of residents and students of the future Sebana Cove 

township arising from emergency or abnormal situations is not anticipated to be highly 

significant as the residential areas and school reserves are located outside the predicted area 
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of concern, i.e. the town centre. However, with respect to the safety and health of workers 

and residents in the town centre, the impact to their health and safety in the event of an 

abnormal situation may be slight based on its predicted low likelihood and provided that the 

stipulated control measures are followed and only condensate with low sulphur must be used 

to reduce the risks. 

Notwithstanding the low likelihood of an abnormal situation and that the major areas of 

residential and education are located outside the area of concern, it is expedient that an 

Emergency Response Plan be developed for the Sebana Cove mixed development township. 

 

7. Grievance Mechanism 

Throughout the life cycle of the Project queries and grievances related to project activities may 

arise from community stakeholders. These queries or complaints need to be addressed and 

resolved in an appropriate manner.  Therefore, the Project Proponent needs to set up a 

grievance mechanism: 

(1) To provide a mechanism and process through which community stakeholders and other 

interested parties to raise their concerns, complaints or observations and for the Project 

Proponent to address genuine items in a timely and agreeable manner; 

(2) To demonstrate the organisation’s willingness to take community/stakeholder’s concerns 

seriously, thereby maintaining good relationships with stakeholders; 

(3) To identify concerns early and resolve the concerns expeditiously so that operational 

impacts can be managed better and potential harm avoided; and  

(4) To reduce the potential for complaints to escalate into protests, security incidents, 

regulatory challenge or litigation that could result in project delays. 

 

To receive, address and resolve stakeholder complaints and concerns, the grievance 

mechanism should have the following activities or steps: 

(1) To receive the grievance; 

(2) To record the grievance, and assign or delegate it to a delegated staff for resolution; 

(3) To investigate the complaint, including gathering inputs and perspectives from parties 

involved; 

(4) To resolve/implement remedial actions as well as to remain open for potential appeals; 

(5) To get feedback from the aggrieved stakeholder/s and to close the case if a satisfactory 

outcome or resolution is concluded. 

Typically, the position of a Community Liaison Officer needs to be created by the Project 

Proponent to receive, record, investigate and resolve stakeholder concerns.  Petronas, for 
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example, has also set up a grievance mechanism through which Pengerang residents can 

channel complaints directly to an assigned Community Liaison Officer. 

The Project Proponent would also need to set up an internal monitoring process to monitor the 

effectiveness of the grievance mechanism.  Internal monitoring can be done on a quarterly or 

half yearly basis.  The monitoring process should be designed to identify areas of high 

performance as well as areas for improvement.  Its reporting can be aligned with the EMP 

reporting. 

Disclosure and communication with the local community/stakeholders is important and this 

can be done through the assigned community liaison officer as well as by posters, pamphlets 

or community meetings.  It is important the institutional stakeholders are included and 

understand the mechanism to enable them to communicate with the affected stakeholders, 

especially in the case where the grievances are submitted or channelled to them for resolution.   

The Project Proponent is also advised to provide a grievance mechanism for workers, including 

sub-contractors, to raise reasonable workplace concerns.  Similar to the affected people’s 

mechanism, appropriate resources and budget should be allocated to address matters in a 

transparent and understandable process that provides feedback to the workers without any 

retribution. 
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5th August 2918 
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1. INTRODUCTION 

1.1 Project Background 

The Pengerang Integrated Petroleum Complex (PIPC) covers about 20,000 acres, and is made up of several parts: 

the Pengerang Integrated Complex (PIC) by Petronas which comprises RAPID and other ancillary facilities; the 

Pengerang Deepwater Terminal (PDT), a joint-venture between Petroliam Nasional Bhd (Petronas), Dialog Group 

Bhd, the Johor state government and Royal Vopak; the Pengerang Integrated Development Project (PIDP) by Serba 

Dinamik Holdings Bhd, comprising the Pengerang Eco-Industrial Park (PEIP) and Pengerang International 

Commercial Centre (PICC) and the Pengerang Industrial Park (PIP) by Johor Corporation (JCorp).  

The Pengerang Industrial Park (PIP) covers 786 acres of land located adjacent to PIPC. In developing the PIP, JCorp 

intends to lease industrial land to local and foreign investors with interest in the downstream O&G industry, 

typically in the production of high-value, high-demand products and by-products, such as polymers, 

pharmaceutical products and plastics, and using refined feedstock from RAPID Petronas. The PIP will become more 

significant as RAPID Petronas is nearing completion.  Petronas is scheduled to complete construction by this year 

and the start-up of the refinery is expected to be conducted by the first quarter of 2019. 

The Project Proponent, ChemOne, is an investor with interest in constructing an aromatics plant using feedstock 

or condensate from the refinery facilities in PIC. Called Pengerang Energy Complex (PEC), the key components of 

the proposed chemical complex comprise a condensate splitter and an aromatics complex.  The plant is expected 

to produce petroleum products (e.g. LPG, jet fuel, light naphtha etc.), aromatics products (e.g. paraxylene and 

benzene) and sulphur as a by-product. The petroleum and aromatics products will be supplied to manufacturers 

of textiles, polymers, polycarbonates, plastics, synthetic rubber, surfactants and pharmaceuticals. Other support 

and ancillary facilities at the PEC include feed and product intermediate tanks, administration and laboratory 

buildings, warehouses, maintenance workshop and a waste water treatment facility.  The footprint for the 

chemical plant facilities covers a land area of 250 acres.  

The proposed Pengerang Energy Complex (PEC) is located at the PIP, along the southern PIP boundary which 

interfaces with the RAPID boundary near Gate 2.  The site can be accessed from the Kota Tinggi-Pengerang 

Highway (Federal Route 92) via the recently upgraded Lebuhraya Pengerang (Route J52) and a new road that is 

under currently construction that will provide dedicated access to PIP and PIC from Route 52 (Figure 1 and Figure 

2). 

Bandar Penawar and Kg Sungai Rengit are the main towns closest to the PEC project site and are located more 

than 10 km and 5 km away respectively.   
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Figure 1: Location of PEC in PIPC 

 
 

Figure 2: Location of PEC Project Site within PIC 
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1.2 Statutory Requirements 
The legislations, guidelines and documents that have relevance to the proposed Project include: 

National 

• Environmental Quality (Clean Air) Regulations, 2014 

o Third Schedule [Regulation 13]: Limit Values and Technical Standards (By Activity or Industry): E. 

Oil and Gas Industries: Refineries (All Sizes): natural gas Processing and Storage and Handling of 

Petroleum Products; and 

o Third Schedule [Regulation 13]: Limit Values and Technical Standards (By Activity or Industry): A. 

Heat and Power Generation: 1. Boilers under Gaseous Fuels. 

International 

• World Bank Group 

 

1.3 AERMOD Modelling System 

The American Meteorological Society/ Environmental Protection Agency Regulatory Model Improvement 

Committee (AERMIC) was formed to introduce state-of-the-art modelling concepts into the EPA’s air quality 

models. Through AERMIC, a modelling system, AERMOD, was introduced that incorporated air dispersion based 

on planetary boundary layer turbulence structure and scaling concepts, including treatment of both surface and 

elevated sources, both simple and complex terrain. 

There are two input data processors that are regulatory components of the AERMOD modelling system: AERMET, 

a meteorological data pre-processor that incorporates air dispersion based on planetary boundary layer 

turbulence structure and scaling concepts, and AERMAP, a terrain data pre-processor that incorporates complex 

terrain using USGS Digital Elevation Data.  
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2. IMPACTS ON AIR QUALITY 

2.1 Impacts during Construction Phase 

For this Project, no major earthwork is anticipated as the industrial park developer will hand over the Project Site to 

the Project Proponent to the required platform.   

2.1.1 Source of Impacts 

The sources of air pollutant during the Project construction activity would be heavy equipment and vehicular 

emissions during process unit development, transportation, construction of road, and supporting facility. The air 

pollutants would be mainly combustion gases such as Particulate Matters (PM), Nitrogen Dioxide (NO2), Carbon 

Monoxide (CO) – due to incomplete combustion (if occur) and negligible Sulphur Dioxide (SO2) - due to low sulphur 

content in the fuel. 

Dusty materials produced as a result of construction work being carried out may include cement, earth, aggregates, 

silt, stone fines, sand and debris. Fugitive dust mainly Total Suspended Particulates (TSP) which includes Particulate 

Matters less than 10 micron and 2.5 micron (PM10 and PM2.5) is small airborne particulates such as dust, fumes and 

smoke with a diameter of less than 100 micrometres. The observed human health effects of TSP include breathing 

and respiratory symptoms, aggravation of existing respiratory disease and damage to lung tissues. 

The area of influence for fugitive dust is anticipated to be localized within the construction area (usually less than 50 

m away) as the work area will be limited in nature. The duration of impact for the construction phase will be short-

term to medium term. For this Project, the nearest residential area is more than 500 m away from the Project Site, 

hence, the air quality impact due to the construction activity is anticipated to be minimal or insignificant. 

2.1.2 Impact Assessment 

Dust Emissions 

Dust is expected to be generated during the construction phase of the Project especially from the movement of 

vehicles on-site. However, dust pollution due to the construction activities is temporary and the local air quality is 

expected to return to its normal ambient levels when the construction ceases.  

Vehicle/Equipment Exhaust Emissions 

Vehicle exhaust emissions on the local road network will be intermittent and transient in nature where associated 

impacts are considered minor. Exhaust emissions from the diesel engine driven equipment is also expected to result 

in insignificant impacts on air quality.  Generally, the exhaust emissions for the Project during construction will be 

minor. 

2.2 Impact during Operation Phase 

For the Project, during normal operation, the main point sources would be mainly emissions from fuel burning 

equipment. The emitted flue gas consists of combustion gases namely Particulate Matters (PM), Carbon Monoxide 

(CO), Nitrogen Dioxide (NO2) and Sulphur Dioxide (SO2). The PEC facility and the support facilities will have 10 reboiler 

and heater stacks, 3 vent stacks, 3 steam boiler stacks and 1 flare stack (listed in Error! Reference source not found.). 

All of the stacks will be fired with low sulphur natural gas and the concentration of gaseous emission will meet or be 

lower than the requirements under the Environmental Quality (Clean Air) Regulations 2014 as per the following: 
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• Third Schedule [Regulation 13]: Limit Values and Technical Standards (By Activity or Industry): E. Oil and 

Gas Industries: Refineries (All Sizes): Natural Gas Processing and Storage and Handling of Petroleum 

Products; and  

• Third Schedule [Regulation 13]: Limit Values and Technical Standards (By Activity or Industry): A. Heat and 

Power Generation: 1. Boilers under Gaseous Fuels. 

For the Project, the Project Proponent will be adopting the World Bank Group recommended limit of 150 mg/Nm3 

of SO2 for its SRU process unit emission concentration and also adoption of Ultra-low NOx (Nitrogen Oxides) 

Burners for its proposed Steam Boilers and Process Heaters with expected emission concentration of 110 mg/Nm3 

for NOx. Minimal fugitive emission of Volatile Organic Compounds (VOCs) is anticipated for the Project as these 

fugitive gases will be mainly collected and use as waste gas for fuel in its fuel burning equipment. While, negligible 

residual Mercury (Hg) is anticipated from the NHT stack emission and CRP stack emission as there will be pre-

treatment of Hg in the raw material to be processed for the Project. 

In the case of Process upset or Emergency situation i.e. abnormal situation, the stream from the Project will be 

routed to the proposed flare for flaring. 

For residual Hydrogen Sulphide (H2S) emission from SRU Stack and residual Hydrogen Chloride (HCl) emission from 

CCR RCR Vent, the emission concentrations for these pollutants are expected to comply with the prescribed limit 

of 7.5 mg/Nm3 (H2S) and 200 mg/Nm3 (HCl) of the Third Schedule [Regulation 13]: Limit Values and Technical 

Standards (By Activity or Industry): I. Chemical and Petrochemical Industry in All Sizes of CAR 2014.  

Table 1: PEC Stacks 

Source Main Air Emission Proposed Abatement Equipment 

Flare – Combustion  
 

CO2, N2 (Continuous emission of purge gas), negligible 
residual VOCs 

Discharge to flare system STACK 1 

Charge Heater – Unit 320-H1 Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

Discharge to STACK 2 

Xylene Splitter Reboiler  Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, 

negligible residual VOCs 

Discharge to STACK 3 

Charge Heater Toluene Column Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

Discharge to STACK 4 

Charge Heater – Unit 200-H1 (NHT)  Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs, 
negligible residual Hg 

Discharge to STACK 5 

Charge Heater & NO1 Interheater – 
CCR Unit 300-H1  

Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

Discharge to STACK 6 

Charge Heater & NO1 Interheater Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

Discharge to STACK 7 

CCR RCR Vent – Unit 312-ME8 Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, 

negligible residual VOCs 

Discharge to STACK 8 

Feed Fractionator Reboiler – 100-
H1 and H2 (combined) 

Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

Discharge to STACK 9 

Combined Feed Heater DHT Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

Discharge to STACK 10 

KHT Furnaces – Units 120-H1 and 
H2 

Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

Discharge to STACK 11 

SRU Furnace – Unit 610-H1 Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

Discharge to STACK 12 

CRP Vent – Unit 230-ME1 Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs, 
negligible residual Hg 

Discharge to STACK 13  

SRU tail gas vent – Unit 610-ME1 Flue gas:  Discharge to STACK 14 
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Source Main Air Emission Proposed Abatement Equipment 

O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 

3 X Steam Boiler  Flue gas:  
O2, N2, H2O, CO2, SO2, NOX, negligible residual VOCs 
(Continuous) 

Discharge to STACKS 15, 16, 17 

 

2.2.1 Impact Assessment 

For the evaluation of impact during normal operation and abnormal situation, the USEPA AERMOD air quality model 

was utilized. The description and approach taken to model the emissions from the Project are as discussed below: 

Air Dispersion Modelling 

AERMOD is an air dispersion model that incorporates concepts such as planetary boundary layer theory and 

advanced methods for handling complex terrain. There are two input data processors that are regulatory 

components of the AERMOD modelling system namely AERMET and AERMAP.  AERMET provides AERMOD with the 

meteorological information the latter needs to characterise the planetary boundary layer (i.e. the turbulent air layer 

next to the earth's surface that is controlled by the surface heating and friction and the overlying stratification); 

AERMAP characterises the terrain and generates receptor grids and elevations for AERMOD from digital elevation 

data. 

A. Source Information 

Table 2 shows the stack specifications for the Project which were used as the source information for the modelling 

study. While, the proposed flare specification is as shown in Table 3. Inputs to the AERMOD model include emission 

rates of gaseous pollutants released from the stacks of the Project and other source information such as stack height 

and internal diameter, source type, exit velocity and temperature, and coordinates of each source with respect to 

the receptor grid.  

Table 4 and Table 5 show the emission rates for the criteria air pollutants identified for this modelling exercise.  
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Table 2: Proposed Stacks’ Specification 

Stack Stack Numbering Height (m) Diameter (m) Base Elevation (m) 
Temperature 

(⁰C) 

Exit Velocity 

(m/s) 

Charge Heater 320-H1 Stack 2 50 1.90 12 251 8 

Xylene Splitter Reboiler Stack 3 60 4.50 12 180 8 

Charge Heater Toluene Column Stack 4 52 3.20 12 180 8 

Charge Heater 200-H1 Stack 5 53 1.80 12 324 8 

Charge Heater & NO1 Interheater Stack 6 99 3.70 12 162 8 

NO2 Interheater & NO3 Interheater Stack 7 99 2.90 12 162 8 

CCR RCR Vent Stack 8 80 0.37 12 138 8 

FFR + DFFH Stack 9 55 3.50 12 149 8 

Combined Feed Heater/ DHT Stack 10 31 1.10 12 367 8 

KHT Furnaces Stack 11 31 1.10 12 367 8 

SRU Stack Stack 12 46 1.00 12 205 8 

CRP Stack 13 46 1.00 12 238 8 

Steam Boiler Stack 14 40 2.60 11 166 8 

Steam Boiler Stack 15 40 2.60 11 166 8 

Steam Boiler Stack 16 40 2.60 11 166 8 

Source: PEC (2019) 

Note: Exit velocity is assumed to meet DOE minimum requirement as recommended in the Guidance Document for Fuel Burning Equipments and Air Pollution Control Systems issued by DOE 

under the CAR 2014. The sighted documents on similar facility in Singapore indicate that most of the exit velocities were below the DOE minimum requirement of 8 m/s and the design for this 

Project will meet the local requirement i.e. 8 m/s. 
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Table 3: Proposed Flare Specification 

Flare's Parameter Unit Value 

Ground Elevation m 10 

Flare Height m 161 

Flare Diameter m 2 

Average Molecular Weight - 66.7 

Calculated Lower Heating Value kcal/kg 10,849 

Default Flare Temperature °C 1,000 

Default Flare Exit Velocity m/s 20 

Exit Flowrate Nm3/s 
Normal Operation: 0.25 

Abnormal Situation: 3.40 (Calculated) 

Source: PEC (2019) 

Exit flowrate during abnormal situation was conservatively calculated based on the effective flare height of 20% of the physical flare height. The calculation is as shown below: 
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Table 4: Stacks’ Emission Rates for Identified Criteria Air Pollutants 

Stack 
Stack 

Numbering 

PM SO2 NOx CO H2S HCl 

kg/hr g/s kg/hr g/s kg/hr g/s kg/hr g/s kg/hr g/s kg/hr g/s 

Charge Heater 320-H1 Stack 2 0.78 0.22 - - 3.72 1.03 54.75 15.21 - - - - 

Xylene Splitter Reboiler Stack 3 3.80 1.06 - - 22.74 6.32 288.99 80.27 - - - - 

Charge Heater Toluene Column Stack 4 1.92 0.53 - - 9.98 2.77 126.86 35.24 - - - - 

Charge Heater 200-H1 Stack 5 0.80 0.22 - - 2.41 0.67 40.46 11.24 - - - - 

Charge Heater & NO1 Interheater Stack 6 2.47 0.69 - - 15.74 4.37 192.08 53.36 - - - - 

NO2 Interheater & NO3 Interheater Stack 7 1.52 0.42 - - 9.74 2.71 118.90 33.03 - - - - 

CCR RCR Vent Stack 8 - - - - - - - - - - 0.91# 0.25 

FFR + DFFH Stack 9 2.14 0.59 - - 11.28 3.13 133.57 37.10 - - - - 

Combined Feed Heater/ DHT Stack 10 0.32 0.09 - - 0.94 0.26 16.95 4.71 - - - - 

KHT Furnaces Stack 11 0.32 0.09 - - 7.06 1.96 3.21 0.89 - - - - 

SRU Stack Stack 12 0.20 0.06 5.94 1.65 4.36 1.21 1.98* 0.55 0.30# 0.08 - - 

CRP Stack 13 0.21 0.06 14.01 3.89 2.81 0.78 33.88 9.41 - - - - 

Steam Boiler Stack 14 1.23 0.34 - - 27.05 7.51 12.29* 3.42 - - - - 

Steam Boiler Stack 15 1.23 0.34 - - 27.05 7.51 12.29* 3.42 - - - - 

Steam Boiler Stack 16 1.23 0.34 - - 27.05 7.51 12.29* 3.42 - - - - 

Source: PEC (2019) 

Note: NOx (Nitrogen Oxides) is conservatively assumed as 100% NO2 (Nitrogen Dioxide) 

 Particulate Matters (PM) emission concentration is assumed to meet 5 mg/Nm3 and PM is conservatively assumed as 100% PM10 and PM2.5  

 *Carbon Monoxide (CO) emission concentration for those indicated is assumed to meet 50 mg/Nm3 

 #H2S and HCl emission concentration is assumed to meet the CAR 2014 prescribed limit of 7.5 mg/Nm3 and 200 mg/Nm3 respectively 

 Volatile Organic Compounds (VOCs) were assumed to undergo complete combustion, negligible residue   
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Table 5: Flare’s Emission Rates for Identified Criteria Air Pollutants 

Flare 
SO2 NOx as 100% NO2 CO H2S 

kg/hr g/s kg/hr g/s kg/hr g/s kg/hr g/s 

Normal 4.39 1.22 1.58 0.44 8.64 2.40 - - 

Abnormal 2,409.0 669.17 - - - - 134.00 37.22 

Source: PEC (2019) 

Note: PM will be designed to be smokeless, negligible residue   

NOx is conservatively assumed as 100% NO2 

 VOCs were assumed to undergo complete combustion, negligible residue   

NOx and CO during abnormal situation are relatively insignificant in comparison with SO2 and H2S, hence not modelled  
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B. Receptor Grid System 

A 5 km x 5 km Cartesian grid with 200 m spacing was used for the impact modelling, the Cartesian grid was gridded 

from the centre of the study area at the UTM coordinate of 408694.15 m (x-coordinate), 153496.77 m (y-coordinate). 

The discrete Air Sensitive Receptors (ASRs) identified for this study is as shown in Table 6. 

Table 6: Identified Air Sensitive Receptors (ASRs) 

Point Description UTM Coordinates (x, y) 

ASR1 Open Space Near Kg. Lepau 405440.40, 153531.26 

ASR2 Sebana Cove Resort 406368.00, 155680.00 

ASR3 Sebana Golf Resort 408531.48, 155476.93 

ASR4 Bukit Pelali 411003.52, 154757.55 

ASR5 Open Space Near Kg. Bukit Gelugor 412239.45, 154143.02 

ASR6 Open Space Near Lake View 412857.32, 153528.69 

 

C. Meteorological Data 

The site specific AERMET processed from 2015 to 2017 hourly meteorological data was used in the AERMOD 

modelling. The windrose for this modelling period is as shown in Figure 3.  

This meteorological data set comprised hourly records mainly wind speed, wind direction, ambient temperature 

and cloud cover. In addition, AERMET allows entry of three land-use sensitive parameters of the Project Site – the 

surface roughness length, the Bowen ratio (a measure of the moisture available for evaporation) and the albedo (a 

measure of how much of the solar radiation is reflected) - to calculate boundary layer scaling parameters (such as 

surface friction velocity, mixing height and Monin-Obukhov length), reference-height winds and temperature, etc.  

D. Topography 

Local topography (i.e. ground elevation above MSL) can have a significant influence on the dispersion of air 

pollutants. Local topography (terrain effects) within the defined receptor grid has therefore been incorporated into 

the model simulation from the terrain elevation data of the Shuttle Radar Topography Mission (SRTM) obtained 

from the National Aeronautics and Space Administration (NASA). The rural mode was chosen as roughness 

parameter in view of the terrain and landuse of the area. 

2.2.2 Results 

The predicted Maximum Average Incremental Concentrations (MAICs) and also the Ground Level Concentrations 

(GLCs) for all the identified air pollutants are summarized in Table 7 (Normal Operation) and Table 11 (Abnormal 

Situation) while the iso-contours for the air dispersion modelling exercise are as shown in Figure 4 to Figure 20 

(Normal Operation) and Figure 24 to Figure 25 (Abnormal Situation).  

A. Normal Operation 

Particulates Matters as PM10/PM2.5 

The highest predicted MAICs of PM10/PM2.5 for 24-hours averaging time and annual average were at 2.92 µg/m3 and 

0.47 µg/m3 respectively. At the identified ASRs, the predicted MAICs ranged from 0.31 µg/m3 to 1.08 µg/m3 (24-hours 

averaging time) and 0.01 µg/m3 to 0.14 µg/m3 (annual average).  
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For PM10, the calculated 24-hours averaging time GLCs (i.e. addition of Baseline Level and MAIC) at the identified 

ASRs ranged from 23.31 µg/m3 to 66.06 µg/m3, which met the MAAQS, 2013 (Standard [2020]) prescribed limit of 

100 µg/m3. 

While for PM2.5, the calculated 24-hours averaging time GLCs at the identified ASRs ranged from 18.01 µg/m3 to 34.86 

µg/m3. Based on the calculated GLC, all the ASRs met the MAAQS, 2013 (Standard [2020]) prescribed limit of 35 

µg/m3.  

The iso-contour for 24-hours averaging time and annual average is as shown Figure 4 and Figure 5 respectively. 

Sulphur Dioxide (SO2) 

The highest predicted 1-hour averaging time, 24-hours averaging time and annual average MAICs of SO2 were 

predicted at 235.47 µg/m3, 23.32 µg/m3 and 1.84 µg/m3 At the identified ASRs, the predicted MAICs ranged from 

11.88 µg/m3 to 15.93 µg/m3 (1-hour averaging time), 0.69 µg/m3 to 3.29 µg/m3 (24-hour averaging time) and 0.023 

µg/m3 to 0.304 µg/m3 (annual average).  

At the identified ASRs, the calculated 24-hours averaging time GLCs ranged from 0.69 µg/m3 to 3.29 µg/m3, which 

met the MAAQS, 2013 (Standard [2020]) prescribed limit of 80 μg/m3. 

The iso-contour for 1-hour averaging time, 24-hours averaging time and annual average is as shown Figure 6, Figure 

7 and Figure 8 respectively. 

Nitrogen Dioxide (NOx as 100% NO2) 

The highest predicted 1-hour averaging time, 24-hours averaging time and annual average MAIC of NO2 was 359.34 

µg/m3, 42.26 µg/m3 and 5.95 µg/m3. At the identified ASRs, the predicted MAICs ranged from 33.84 µg/m3 to 42.78 

µg/m3 (1-hour averaging time), 3.22 µg/m3 to 10.96 µg/m3 (24-hours averaging time) and 0.104 µg/m3 to 1.203 µg/m3 

(annual average). 

At the identified ASRs, the calculated 24-hours averaging time GLCs ranged from 4.16 µg/m3 to 15.96 µg/m3, which 

comply to the MAAQS 2013 (Standard [2020]) prescribed limit of 70 µg/m3.  

The iso-contour for 1-hour averaging time, 24-hours averaging time and annual average is as shown Figure 9, Figure 

10 and Figure 11 respectively. 

Carbon Monoxide (CO) 

The highest predicted 1-hour averaging time, 8-hours averaging time and annual average MAIC of CO was 1,118.97 

µg/m3, 323.12 µg/m3 and 25.52 µg/m3. At the identified ASRs, the predicted MAICs ranged from 131.14 µg/m3 to 

217.69 µg/m3 (1-hour averaging time), 27.95 µg/m3 to 118.29 µg/m3 (24-hours averaging time) and 0.55 µg/m3 to 

8.17 µg/m3 (annual average). 

At the identified ASRs, the calculated 8-hours averaging time GLCs ranged from 918.29 µg/m3 to 2,633.00 µg/m3, 

which comply to the MAAQS 2013 (Standard [2020]) prescribed limit of 10,000 µg/m3.  

The iso-contour 1-hour averaging time, 8-hours averaging time and annual average is as shown Figure 12, Figure 13 

and Figure 14 respectively. 

Hydrogen Sulphide (H2S) 

The highest predicted 8-hours averaging time, 24-hours averaging time and annual average MAICs for H2S were at 

1.01 µg/m3, 0.44 µg/m3 and 0.032 µg/m3 respectively, while the predicted MAICs for 8-hours averaging time, 24-
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hours averaging time and annual average were all less than 0.20 µg/m3 at all identified ASRs. Due to the low baseline 

value (BL), the Ground Level Concentration (GLC) for 8-hours averaging time ranged from 0.02 µg/m3 to 0.12 µg/m3 

at the identified ASRs. Currently, this pollutant is not prescribed in the MAAQS 2013. 

The iso-contour for 8-hours averaging time, 24-hours averaging time and annual average is as shown Figure 15, Figure 

16 and Figure 17 respectively. 

Hydrogen Chloride (HCl) 

The highest predicted 8-hours averaging time, 24-hours averaging time and annual average MAICs for HCl was at 

2.02 µg/m3, 0.83 µg/m3 and 0.054 µg/m3 respectively, while the predicted MAICs for 8-hours averaging time, 24-

hours averaging time and annual average were less than 0.2 µg/m3, 0.12 µg/m3 and 0.02 µg/m3 respectively at all 

identified ASRs. Currently, this pollutant is not prescribed in the MAAQS 2013. 

The iso-contour for 8-hours averaging time, 24-hours averaging time and annual average is as shown Figure 18, Figure 

19 and Figure 20 respectively. 

Carrying Capacity 

For the Project, in order to assess the Project contribution to the existing airshed, the 25% threshold approach was 

adopted. The statement as per the International Finance Corporation (IFC) guidelines entitled “Environmental, 

Health, and Safety Guidelines: General EHS Guidelines: Environmental Air Emissions and Ambient Air Quality (2007)” 

is reproduced as follows: 

• Emissions do not contribute a significant portion to the attainment of relevant ambient air quality 
guidelines or standards. As a general rule, this Guideline suggests 25% percent of the applicable air 
quality standards to allow additional, future sustainable development in the same airshed. 

 

Based on the 25% threshold, the calculated equivalent ambient concentration for the modelled air pollutant as per 

the Malaysian Ambient Air Quality Standards 2013 (MAAQS 2013) is shown as shown below:  

Calculated 25% Threshold for Identified Air Pollutants 

Pollutant Average Time Unit Standard (2020) 
Calculated 25% 

Threshold  

Particulate matter with size 
less than 10 micron (PM10) 

Annual µg/m3 40 10 

24-hours µg/m3 100 25 

Sulphur dioxide (SO2) 
1 Hour µg/m3 250 62.5 

24 Hours µg/m3 80 20 

Carbon monoxide (CO) 
1 Hour mg/m3 30 7.5 

8 Hours mg/m3 10 2.5 

Nitrogen dioxide (NO2) 
1 Hour µg/m3 280 70 

24 Hours µg/m3 70 17.5 

 

It is noted that in the Air Quality Assessment, the Nitrogen Dioxide (NO2) was conservatively assumed to be 100% of 

NOx (Nitrogen Oxides) i.e. 100% NOx as NO2 (Tier 1). Hence, further refinement was carried in accordance to the 

following conservative assumption as tabulated in the following table: 
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Averaging Time % of NO2 Reference 

1-hour (In-stack) 10 Conversion ratios for NOx and NO2 as 
recommended by UK Environment Agency 24-hour (Short-term) 35 

Note: The NOx modelled was for combustion processes for this study 

Table 8 and Table 9 show the summary of compliance to the calculated 25% threshold for the identified air pollutants. 

Findings 

As shown in the tables, all maximum average incremental concentrations at the identified Air Sensitive Receptors 

(ASRs) namely ASR1: Open Space Near Kg. Lepau, ASR2: Sebana Cove Resort, ASR3: Sebana Golf Resort, ASR4: Bukit 

Pelali, ASR5: Open Space Near Kg. Bukit Gelugor and ASR6: Open Space Near Lake View for the prescribed averaging 

time were in compliance with each calculated 25% threshold. 

Conclusion 

It can be concluded that the emission from the Project respected the recommended 25% threshold requirement as 

per the IFC guidelines. 
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Table 7:  Predicted MAICs for Identified Criteria Air Pollutants (in µg/m3) during Normal Operation 

Parameter 
Averagi

ng 
Time 

Figure 

Average 
Baseline 

Level 
(µg/m3) 

Concentration (µg/m3) 

Standard 
2020 

(µg/m3) 

Highest 
Predicted 

MAIC 

ASR1  
Open Space 

Near Kg. Lepau 

ASR2 
Sebana Cove 

Resort 

ASR3 
Sebana Golf 

Resort 

ASR4 
Bukit Pelali 

ASR5 
Open Space 

Near Kg. Bukit 
Gelugor 

ASR6 
Open Space 

Near Lake View 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

PM10 

24-
hour 

4 

ASR1= 65.5 
ASR2= 41.0 
ASR3= 60.5 
ASR4= 23.0 
ASR5= 48.5 
ASR6= 41.0 

2.92 
(Outside 
the PIP; 
Within 

the PIC) 

0.56 66.06 0.68 41.68 1.08 
61.5

8 
0.31 23.31 0.38 48.88 0.55 41.55 100 

Annual 5 - 
0.47 

(Outside 
the PIP) 

0.024 0.024 0.061 0.061 0.138 
0.13

8 
0.019 0.019 0.012 0.012 0.010 0.010 40 

PM2.5 

24-
hour 

4 

ASR1= 34.3 
ASR2= 30.0 
ASR3= 25.7 
ASR4= 17.7 
ASR5= 34.0 
ASR6= 22.7 

2.92 
(Outside 
the PIP; 
Within 

the PIC) 

0.56 34.86 0.68 30.68 1.08 
26.7

8 
0.31 18.01 0.38 34.38 0.55 23.25 35 

Annual 5 - 
0.47 

(Outside 
the PIP) 

0.024 0.024 0.061 0.061 0.138 
0.13

8 
0.019 0.019 0.012 0.012 0.010 0.010 15 

SO2 

1-hour 6 - 
235.47 

(Outside 
the PIP) 

12.11 12.11 13.81 13.81 15.93 
15.9

3 
12.75 12.75 11.88 11.88 14.61 14.61 250 

24-
hour 

7 

ASR1= <5 
ASR2= <5 
ASR3= <5 
ASR4= <5 
ASR5= <5 
ASR6= <5 

23.32 
(Outside 
the PIP) 

1.11 1.11 2.64 2.64 3.29 3.29 0.69 0.69 1.17 1.17 1.36 1.36 80 

Annual 8 - 
1.84 

(Within 
the PIP) 

0.048 0.048 0.157 0.157 0.304 
0.30

4 
0.043 0.043 0.025 0.025 0.023 0.023 - 
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Parameter 
Averagi

ng 
Time 

Figure 

Average 
Baseline 

Level 
(µg/m3) 

Concentration (µg/m3) 

Standard 
2020 

(µg/m3) 

Highest 
Predicted 

MAIC 

ASR1  
Open Space 

Near Kg. Lepau 

ASR2 
Sebana Cove 

Resort 

ASR3 
Sebana Golf 

Resort 

ASR4 
Bukit Pelali 

ASR5 
Open Space 

Near Kg. Bukit 
Gelugor 

ASR6 
Open Space 

Near Lake View 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

NOX as 100% 
NO2 

1-hour 9 - 
359.34 

(Outside 
the PIP) 

33.84 33.84 37.13 37.13 40.56 
40.5

6 
42.78 42.78 35.23 35.23 36.52 36.52 280 

24-
hour 

10 

ASR1= 4.5 
ASR2= <5 
ASR3= 5.0 
ASR4= 4.0 
ASR5= <5 
ASR6= <5 

42.26 
(Outside 
the PIP, 
Within 

the PIC) 

6.20 10.70 8.14 8.14 10.96 
15.9

6 
3.22 7.22 4.16 4.16 6.01 6.01 70 

Annual 11 - 
5.95 

(Within 
the PIP) 

0.262 0.262 0.705 0.705 1.203 
1.20

3 
0.188 0.188 0.120 0.120 0.104 0.104 - 

CO 

1-hour 12 - 

1,118.97 
(Outside 
the PIP; 

Near ASR 
4) 

179.43 
179.4

3 
171.65 

171.6
5 

153.38 
153.
38 

217.69 
217.6

9 
180.03 

180.0
3 

131.14 
131.1

4 
30,000 

8-hour 13 

ASR1= 1,250 
ASR2= 950 
ASR3= 800 
ASR4= 1,550 
ASR5= 2,600 
ASR6= 2,600 

 323.12 
(Within 
the PIP)  

47.94 
1,297

.94 
70.47 

1,020
.47 

118.29 
918.
29 

41.51 
1,591

.51 
27.95 

2,627
.95 

33.00 
2,633.

00 
10,000 

Annual 14 - 
25.52 

(Within 
the PIP) 

1.31 1.31 3.09 3.09 8.17 8.17 1.09 1.09 0.64 0.64 0.55 0.55 - 
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Parameter 
Averagi

ng 
Time 

Figure 

Average 
Baseline 

Level 
(µg/m3) 

Concentration (µg/m3) 

Standard 
2020 

(µg/m3) 

Highest 
Predicted 

MAIC 

ASR1  
Open Space 

Near Kg. Lepau 

ASR2 
Sebana Cove 

Resort 

ASR3 
Sebana Golf 

Resort 

ASR4 
Bukit Pelali 

ASR5 
Open Space 

Near Kg. Bukit 
Gelugor 

ASR6 
Open Space 

Near Lake View 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

Predict
ed 

MAIC 
GLC 

H2S 

8-hour 15 

ASR1= <10 
ASR2= <10 
ASR3= <10 
ASR4= <10 
ASR5= <10 
ASR6= <10 

1.01 
(Outside 
the PIP) 

0.02 0.02 0.08 0.08 0.12 0.12 0.04 0.04 0.04 0.04 0.03 0.03 - 

24-
hour 

16 - 
0.44 

(Outside 
PIP) 

0.015 0.015 0.035 0.035 0.057 
0.05

7 
0.013 0.013 0.018 0.018 0.021 0.021 

7 
(Ontario) 

Annual 17 - 
0.0323 
(Within 
the PIP) 

0.0005 
0.000

5 
0.0019 

0.001
9 

0.0053 
0.00
53 

0.0007 
0.000

7 
0.0004 

0.000
4 

0.0003 
0.000

3 
- 

HCl 

8-hour 18 - 

2.02 
(Outside  
the PIP, 

Near 
ASR4) 

0.10 0.10 0.16 0.16 0.16 0.16 0.12 0.12 0.11 0.11 0.09 0.09 - 

24-
hour 

19 
Not 
monitored 

0.83 
(Outside 

PIP) 
0.047 0.047 0.065 0.065 0.109 

0.10
9 

0.042 0.042 0.041 0.041 0.050 0.050 
20 

(Ontario)  

Annual 20 
Not 
monitored 

0.0540 
(Within 
the PIP) 

0.0018 
0.001

8 
0.0046 

0.004
6 

0.0120 
0.01
20 

0.0015 
0.001

5 
0.0010 

0.001
0 

0.0008 
0.000

8 
- 

Note: PM is conservatively assumed as 100% PM10 and PM2.5  
 Ground Level Concentration (GLC) = Baseline Level (BL) + Maximum Average Incremental Concentration (MAIC) 
 Average Baseline Levels were based on the Ambient Air Quality Monitoring Results carried out on April, May, June and July 2019   
 For calculation of average, values of Less than the Minimum Detectable Limit or not detected was assumed to be null 
 PIP = Pengerang Industrial Park 
 PIC = Pengerang Integrated Complex (Rapid) 
 Ontario = Ontario’s Ambient Air Quality Criteria (April 2012)
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Table 8: Predicted MAICs for Identified Criteria Air Pollutants (in µg/m3) during Normal Operation in Compliance of 25% Threshold 

No. Scenario Identified Air Sensitive Receptor 
Maximum 

Incremental 
(µg/m3) 

Air Sensitive Receptor 
Incremental  

(µg/m3) 

Compliance 
with 25% 
Threshold 

1 

Pollutant: PM10 ASR1: Open Space Near Kg. Lepau 

2.92 
(Outside PIP; Within 

PIC) 

0.560 YES 

24-hours Average ASR2: Sebana Cove Resort 0.680 YES 

Limit: 100 mg/m3 (MAAQS 2013 [Standard 2020]) ASR3: Sebana Golf Resort 1.080 YES 

25% Threshold: 25 µg/m3 ASR4: Bukit Pelali 0.310 YES 

  ASR5: Open Space Near Kg. Bukit Gelugor 0.380 YES 

  ASR6: Open Space Near Lake View 0.550 YES 

2 

Pollutant: PM10 ASR1: Open Space Near Kg. Lepau 

0.47 
(Outside PIP) 

0.024 YES 

Annual Average ASR2: Sebana Cove Resort 0.061 YES 

Limit: 40 mg/m3 (MAAQS 2013 [Standard 2020])  ASR3: Sebana Golf Resort 0.138 YES 

25% Threshold: 10 µg/m3 ASR4: Bukit Pelali 0.019 YES 

  ASR5: Open Space Near Kg. Bukit Gelugor 0.012 YES 

  ASR6: Open Space Near Lake View 0.010 YES 

3 

Pollutant: PM2.5 ASR1: Open Space Near Kg. Lepau 

2.92 
(Outside PIP; Within 

PIC) 

0.560 YES 

24-hours Average ASR2: Sebana Cove Resort 0.680 YES 

Limit: 35 mg/m3 (MAAQS 2013 [Standard 2020])  ASR3: Sebana Golf Resort 1.080 YES 

25% Threshold: 8.75 µg/m3 ASR4: Bukit Pelali 0.310 YES 

 
ASR5: Open Space Near Kg. Bukit Gelugor 0.380 YES 

  ASR6: Open Space Near Lake View 0.550 YES 

4 

Pollutant: PM2.5 ASR1: Open Space Near Kg. Lepau 

0.47 
(Outside PIP) 

0.024 YES 

Annual Average ASR2: Sebana Cove Resort 0.061 YES 

Limit: 15 mg/m3 (MAAQS 2013 [Standard 2020])  ASR3: Sebana Golf Resort 0.138 YES 

25% Threshold: 3.75 µg/m3 ASR4: Bukit Pelali 0.019 YES 

 
ASR5: Open Space Near Kg. Bukit Gelugor 0.012 YES 

  ASR6: Open Space Near Lake View 0.010 YES 
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No. Scenario Identified Air Sensitive Receptor 
Maximum 

Incremental 
(µg/m3) 

Air Sensitive Receptor 
Incremental  

(µg/m3) 

Compliance 
with 25% 
Threshold 

5 

Pollutant: CO ASR1: Open Space Near Kg. Lepau 

1,118.97 
(Outside PIP; Near 

ASR 4) 

179.430 YES 

1-hour Average ASR2: Sebana Cove Resort 171.650 YES 

Limit: 30,000 mg/m3 ASR3: Sebana Golf Resort 153.380 YES 

(MAAQS 2013 [Standard 2020]) ASR4: Bukit Pelali 217.690 YES 

25% Threshold: 7,500 µg/m3 ASR5: Open Space Near Kg. Bukit Gelugor 180.030 YES 

  ASR6: Open Space Near Lake View 131.140 YES 

6 

Pollutant: CO ASR1: Open Space Near Kg. Lepau 

323.12 
(Within PIP) 

47.940 YES 

8-hours Average ASR2: Sebana Cove Resort 70.470 YES 

Limit: 10,000 mg/m3 ASR3: Sebana Golf Resort 118.290 YES 

(MAAQS 2013 [Standard 2020]) ASR4: Bukit Pelali 41.510 YES 

25% Threshold: 2,500 µg/m3  ASR5: Open Space Near Kg. Bukit Gelugor 27.950 YES 

  ASR6: Open Space Near Lake View 33.000 YES 

7 

Pollutant: SO2 ASR1: Open Space Near Kg. Lepau 

235.47 
(Outside PIP) 

12.110 YES 

1-hour Average ASR2: Sebana Cove Resort 13.810 YES 

Limit: 250 mg/m3  ASR3: Sebana Golf Resort 15.930 YES 

(MAAQS 2013 [Standard 2020]) ASR4: Bukit Pelali 12.750 YES 

25% Threshold: 62.5 µg/m3  ASR5: Open Space Near Kg. Bukit Gelugor 11.880 YES 

  ASR6: Open Space Near Lake View 14.610 YES 

8 

Pollutant: SO2 ASR1: Open Space Near Kg. Lepau 

23.32 
(Outside PIP) 

1.110 YES 

24-hours Average ASR2: Sebana Cove Resort 2.640 YES 

Limit: 80 mg/m3 ASR3: Sebana Golf Resort 3.290 YES 

(MAAQS 2013 [Standard 2020]) ASR4: Bukit Pelali 0.690 YES 

25% Threshold: 20 µg/m3 ASR5: Open Space Near Kg. Bukit Gelugor 1.170 YES 

  ASR6: Open Space Near Lake View 1.360 YES 
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Table 9: Predicted MAICs for NO2 (in µg/m3) during Normal Operation in Compliance of 25% Threshold 

No. Scenario 
Identified Air 

Sensitive Receptor 

Maximum 
Incremental 

(µg/m3) 

Air Sensitive 
Receptor 

Incremental 
(µg/m3)- NOx as 

100% NO2 

Air Sensitive 
Receptor 

Incremental 
(µg/m3)- NOx as 

10% NO2 

Compliance 
with 25% 
Threshold 

Air Sensitive 
Receptor 

Incremental 
(µg/m3)- NOx as 

35% NO2 

Compliance 
with 25% 
Threshold 

1 

 ASR1: Open Space 
Near Kg. Lepau 

359.34 
35.93 (10%) 

(Outside PIP) 

33.84 3.38 YES   

1-hour Average 
ASR2: Sebana Cove 
Resort 

37.13 3.71 YES   

Limit: 280 µg/m3 
(MAAQS 2013 [Standard 2020]) 

ASR3: Sebana Golf 
Resort 

40.56 4.06 YES   

25% Threshold: 70 µg/m3 
ASR4:  Open Space 
within Bukit Pelali 

42.78 4.28 YES   

 ASR5: Open Space 
Near Kg. Bukit Gelugor 

35.23 3.52 YES   

 ASR6: Open Space 
Near Lake View 

36.52 3.65 YES   

2 

 ASR1: Open Space 
Near Kg. Lepau 

42.26 
14.79 (35%) 
(Outside PIP, 
Within PIC) 

6.20   2.17 YES 

24-hours Average 
ASR2: Sebana Cove 
Resort 

8.14   2.85 YES 

Limit: 70 µg/m3  
(MAAQS 2013 [Standard 2020])  

ASR3: Sebana Golf 
Resort 

10.96   3.84 YES 

25% Threshold: 17.5 µg/m3 
ASR4: Open Space 
within Bukit Pelali 

3.22   1.13 YES 

  
ASR5: Open Space 
Near Kg. Bukit Gelugor 

4.16   1.46 YES 

  
ASR6: Open Space 
Near Lake View 

6.01   2.10 YES 

 

 

 

 



Air Quality Modelling Report  
Second Schedule EIA for Pengerang Energy Complex 

 

ESC/SoxNoxAsia/July2019_Final        20 

Figure 3: Windrose for the Study Area based on 2015-2017 Meteorological Data 
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Figure 4: Predicted Maximum 24-hours Average Incremental Concentration of PM10/ PM2.5 during Normal Operation  
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Figure 5:  Predicted Maximum Annual Average Incremental Concentration of PM10/ PM2.5 during Normal Operation 
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Figure 6: Predicted Maximum 1-hour Average Incremental Concentration of SO2 during Normal Operation 
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Figure 7:  Predicted Maximum 24-hours Average Incremental Concentration of SO2 during Normal Operation 
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Figure 8: Predicted Maximum Annual Average Incremental Concentration of SO2 during Normal Operation 
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Figure 9: Predicted Maximum 1-hour Average Incremental Concentration of NO2 during Normal Operation 
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Figure 10: Predicted Maximum 24-hours Average Incremental Concentration of NO2 during Normal Operation 
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Figure 11: Predicted Maximum Annual Average Incremental Concentration of NO2 during Normal Operation 
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Figure 12: Predicted Maximum 1-hour Average Incremental Concentration of CO during Normal Operation 
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Figure 13: Predicted Maximum 8-hours Average Incremental Concentration of CO during Normal Operation 

 



Air Quality Modelling Report  
Second Schedule EIA for Pengerang Energy Complex 

 

ESC/SoxNoxAsia/July2019_Final        31 

Figure 14: Predicted Maximum Annual Average Incremental Concentration of CO during Normal Operation 
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Figure 15: Predicted Maximum 8-hours Average Incremental Concentration of H2S during Normal Operation 
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Figure 16: Predicted Maximum 24-hours Average Incremental Concentration of H2S during Normal Operation 
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Figure 17: Predicted Maximum Annual Average Incremental Concentration of H2S during Normal Operation 
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Figure 18: Predicted Maximum 8-hours Average Incremental Concentration of HCl during Normal Operation 
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Figure 19: Predicted Maximum 24-hours Average Incremental Concentration of HCl during Normal Operation 
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Figure 20: Predicted Maximum Annual Average Incremental Concentration of HCl during Normal Operation 
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B. Abnormal Situation 

For the ambient air criteria during abnormal situation, the Acute Exposure Guidelines Level values for Sulphur 

Dioxide (SO2) and Hydrogen Sulphide (H2S) as shown in Table 10 were adopted. The maximum 1-hour averaging 

time incremental concentration iso-contour for SO2 and H2S is as shown in Figure 24 and Figure 25 respectively. 

Sulphur Dioxide (SO2)  

The highest predicted MAICs of SO2 for 1-hour averaging time during abnormal situation was at 7,543.9 µg/m3 

occurring within Pengerang Integrated Complex (RAPID).  

The predicted MAICs at the identified ASRs ranged from 502.2 µg/m3 to 1,649.1 µg/m3, with all ASRs were below 

the adopted AEGL-2 (Disabling) of 1,950 µg/m3.  

Further analysis of the 3-years of modelling period indicates that the percentile for compliance with AEGL-2 for 

the overall Sebana Cove Resort development was 99.98% i.e. 0.02% (5 hours out of 26,304 modelling hours) of 

exceedance to AEGL-2. 

Additional simulation was carried out for the nearest proposed 5-storey flat (as illustrated in Figure 21) within the 

Sebana Cove mixed development which indicates that the predicted MAICs at different levels will be elevated 

ranging about 2,242 µg/m3 to 2,247 µg/m3 and exceeded the AEGL-2. However, at 99.98%, the predicted MAICs 

at different levels were within the AEGL-2 ranging about 571 µg/m3 to 600 µg/m3.  The result of this simulation is 

as shown in Table 12 and shown in Figure 22.  

Hydrogen Sulphide (H2S) 

The highest predicted MAICs of H2S for 1-hour averaging time during abnormal situation was at 419.6 µg/m3.  

The predicted MAICs at the identified ASRs ranged from 27.9 µg/m3 to 91.7 µg/m3 with all ASRs were below the 

adopted AEGL-1 (Non-disabling) of 710 µg/m3.  

Additional simulation was carried out for the nearest proposed 5-storey flat within the Sebana Cove mixed 

development which indicates that the predicted MAICs at different levels will within AEGL-1. The result of this 

simulation is as shown in Table 12 and shown in Figure 23.  

2.2.3 Findings 

Based on the findings of the simulations, during normal operation, the calculated GLCs for identified criteria air 

pollutants were with the prescribed limits of MAAQS 2013 (Standard [2020]). While, during abnormal situation 

(short-term exposure), as anticipated the contribution of H2S to the surrounding environment was within the 

AEGL-1 (Non-disabling) as intended by installation of Flare System as one of air pollution control system except 

for the contribution of converted SO2 as earlier highlighted in this Air Quality Modelling exercise. The predicted 

SO2 during worst-case scenario was within AEGL-2 at the identified air sensitive receptors. Nevertheless, the 

frequency of this maximum conservative SO2 load due to flaring would be very unlikely during the Project 

Operation based on the industrial practices.   

  



Air Quality Modelling Report  
Second Schedule EIA for Pengerang Energy Complex 

 

ESC/SoxNoxAsia/July2019_Final   39 

Table 10: Acute Exposure Guidelines Level (AEGL) Values for NO2 and H2S 

 10-minutes 30-minutes 1-hour 4-hours 8-hours End Point 

Sulphur Dioxide (SO2) 

AEGL-1 

(Non-disabling) 

0.20 ppm 

(0.52 mg/m3) 

0.20 ppm 

(0.52 mg/m3) 

0.20 ppm 

(0.52 mg/m3) 

0.20 ppm 

(0.52 mg/m3) 

0.20 ppm 

(0.52 mg/m3) 
NOEL for bronchoconstriction in exercising asthmatics 

AEGL-2 

(Disabling) 

0.75 ppm 

(1.95 mg/m3) 

0.75 ppm 

(1.95 mg/m3) 

0.75 ppm 

(1.95 mg/m3) 

0.75 ppm 

(1. mg/m3) 

0.75 ppm 

(1.95 mg/m3) 
Moderate bronchoconstriction in exercising asthmatics 

AEGL-3 

(Lethality) 

30 ppm 

(78 mg/m3) 

30 ppm 

(78 mg/m3) 

30 ppm 

(78 mg/m3) 

30 ppm 

(78 mg/m3) 

30 ppm 

(78 mg/m3) 
Calculated BMCLC05 in the rat after a 4-hour exposure 

Hydrogen Sulphide (H2S) 

AEGL-1 

(Non-disabling) 

0.75 ppm 

(1.05 mg/m3) 

0.60 ppm 

(0.84 mg/m3) 

0.51 ppm 

(0.71 mg/m3) 

0.36 ppm 

(0.50 mg/m3) 

0.33 ppm 

(0.46 mg/m3) 
Headache in humans with asthma 

AEGL-2 

(Disabling) 

41 ppm 

(59 mg/m3) 

32 ppm 

(45 mg/m3) 

27 ppm 

(39 mg/m3) 

20 ppm 

(28 mg/m3) 

17 ppm 

(24 mg/m3) 
Perivascular edema in rats 

AEGL-3 

(Lethality) 

76 ppm 

(106 mg/m3) 

59 ppm 

(85 mg/m3) 

50 ppm 

(71 mg/m3) 

37 ppm 

(52 mg/m3) 

31 ppm 

(44 mg/m3) 

Highest concentration causing no mortality in the rat after 

a 1-h exposure 

Source:     National Academy of Science, United States of America (2010). Acute Exposure Guideline Levels for Selected Airborne Chemicals: Volume 8 and Volume 11.  

Note: AEGL-1 is the airborne concentration of a substance above which is predicted that the general population, including susceptible individuals, could experience notable 

discomfort, irritation, or certain asymptimatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon cessation of exposure; 

 AEGL-2 is  the airborne concentration of a susbtance above which is predicted that the general population, including susceptible individuals, could experience irreversible or 

other serious, long-lasting adverse health effects or an impaired ability to escape; and 

 AEGL-3 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience life-

threatening adverse health effects or death. 
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Table 11: Predicted MAICs for Identified Pollutants (in µg/m3) during Abnormal Situation 

Para-

meter 

Averaging 

Time 
Figure 

Baseline 

Level (µg/m3) 

Percentile 

(%) 

Concentration (µg/m3) 

AEGL-1 

(Non-

disablin

g) 

AEGL-2 

(Disabli

ng) 

AEGL-3 

(Lethal) 

Highest 

Predicted 

MAIC 

ASR 1: 

Open 

Space 

Near Kg. 

Lepau 

ASR 2: 

Sebana 

Cove 

Resort 

ASR 3: 

Sebana 

Golf 

Resort 

ASR 4: 

Bukit 

Pelali 

ASR 5: 

Open 

Space 

near Kg. 

Bukit 

Gelugor 

ASR 6: 

Open 

Space 

near Lake 

View  

SO2 1-hour 24 

ASR1 = <5 

ASR2 = <5 

ASR3 = <5 

ASR4 = <5 

ASR5 = <5 

ASR6 = <5 

(24-hours 

averaging 

time) 

100 

7,543.9  

(Outside 

PIP, 

Within 

PIC) 

1,649.1 1,279.3 790.8 502.2 893.0 559.6 

520 

µg/m3      

(0.20 

ppm) 

1,950 

µg/m3    

(0.75 

ppm) 

78,000 

µg/m3 

(30 

ppm) 

99.98 

2,449.1 

(Outside 

PIP, 

Within 

PIC) 

748.2 697.9 506.3 308.6 466.9 274.0 

H2S 1-hour 25 

ASR1= 27.1 

ASR2= 22.9 

ASR3= 27.1 

ASR4= 20.8 

ASR5= 22.9 

ASR6= 22.9 

(8-hours 

averaging 

time) 

100 

419.6 

(Outside 

PIP, 

Within 

PIC) 

91.7 71.2 44.0 27.9 49.7 31.1 

710 

µg/m3 

(0.51pp

m) 

39,000 

µg/m3      

(27 

ppm) 

71,000 

µg/m3 

(50 

ppm) 

Note: PIP = Pengerang Industry Park 

PIC = Pengerang Integrated Complex (Rapid) 

AEGL = Acute Exposure Guidelines Level 

AEGL-1 is the airborne concentration of a substance above which is predicted that the general population, including susceptible individuals, could experience notable 

discomfort, irritation, or certain asymptomatic non-sensory effects. However, the effects are not disabling and are transient and reversible upon cessation of exposure; 

AEGL-2 is the airborne concentration of a substance above which is predicted that the general population, including susceptible individuals, could experience irreversible or 
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other serious, long-lasting adverse health effects or an impaired ability to escape; and 

AEGL-3 is the airborne concentration of a substance above which it is predicted that the general population, including susceptible individuals, could experience life 

threatening adverse health effects or death. 
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Figure 21: 3D View of the Proposed Rumah Pangsa (Package A) at Sebana Cove Mixed Development 
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Table 12: Predicted MAICs for Identified Pollutants (in µg/m3) at Individual Level of Flagpole Receptors during Abnormal Situation 

Parameter 
Averaging 

Time 
Baseline Level 

(µg/m3) 
Percentile 

(%) 

Concentration (µg/m3) AEGL-1 
(Non-

disabling) 

AEGL-2 
(Disabling) 

AEGL-3 
(Lethal) 

Level 1 
(1.5 m) 

Level 2 
(4.5 m) 

Level 3 
(7.5 m) 

Level 4 
(10.5 m) 

Level 5 
(13.5 m) 

SO2 

1 hour 

ASR1 = <5 
ASR2 = <5 
ASR3 = <5 
ASR4 = <5 
ASR5 = <5 
ASR6 = <5 
(24-hours 

averaging time) 

100 2,247.05 2,246.40 2,245.25 2,243.62 2,242.57 

520 µg/m3 

(0.20 ppm) 
1,950 µg/m3 

(0.75 ppm) 

78,000 
µg/m3  

(30 ppm) 
99.98 600.15 592.22 585.61 579.88 574.94 

H2S 

ASR1= 27.1 
ASR2= 22.9 
ASR3= 27.1 
ASR4= 20.8 
ASR5= 22.9 
ASR6= 22.9 

(8-hours 
averaging time) 

100 124.99 124.95 124.89 124.80 124.74 
710 µg/m3 
(0.51ppm) 

39,000 µg/m3 
(27 ppm) 

71,000 
µg/m3  

(50 ppm) 

    Note: Each floor is assumed to be 3 m in height and the breathing zone is about 1.5 m from each floors 
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Figure 22:  Predicted 1-hour Maximum Average Incremental Concentrations for SO2 at Individual Level of Flagpole Receptors during Abnormal Operation            (in µg/m3) 
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Figure 23: Predicted 1-hour Maximum Average Incremental Concentrations for H2S at Individual Level of Flagpole Receptors during Abnormal Operation (in µg/m3) 
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Figure 24: Predicted Maximum 1-hour Average Incremental Concentration of SO2 during Abnormal Situation 

100% Percentile 

 

 
 

99.98% Percentile 
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Figure 25: Predicted Maximum 1-hour Average Incremental Concentration of H2S during Abnormal Situation 
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3. MITIGATION MEASURES 

3.1 During Construction Period 

The industrial park developer will hand over the Project Site at the required platform. Hence, for the Project, no 

major earthwork will be carried out within the Project Site. Nevertheless, in order to minimize the fugitive dust 

generation during the construction period, where applicable, the following mitigating measures can be adopted 

by the Project Proponent: 

• Fenced construction area to reduce wind-blown dust dispersion and dust clouds; 

• The heights from which materials are dropped should be reduced to a practical minimum height to control 

fugitive dust emissions arising during material handling; 

• Ensure construction access or haulage route are kept damp by water browser or equivalent measures on 

regular basis during the whole construction period. As a rule of thumb, water spraying should be conducted 

at least every 2 hours during hot and dry conditions when evaporation of water is greatest (Hong Kong 

Construction Association, 2013). More frequent water spraying should be conducted as when necessary; 

• All dusty materials should be sprayed with water prior to any loading, unloading or transfer operation so 

as to maintain the dusty materials wet; 

• The load carried by the vehicle off-site should be covered by clean impervious sheeting to ensure that the 

dusty materials do not leak from the vehicle; 

• Wash trough for wheel washing to be constructed at the entrance of each access road. All construction 

vehicles shall have their wheels washed before leaving or entering the site onto a public road; 

• Areas cleared for open spaces shall be turfed as soon as possible; 

• All vehicle within the Project Site to adhere to the speed limit of 25 km/hr;  

• All stockpile construction material that could generate fugitive dust during high wind speed such as fine 

sand and aggregate to be covered when not in used or during high wind speed;  

• Fuel-efficient and well-maintained haulage trucks will be used to minimize exhaust emissions.  Smoke 

belching vehicles and equipment shall not be allowed and shall be removed from the Project Site; 

• Undertake immediate repairs of any malfunctioning construction vehicles and equipment; 

• Idling of engines shall be discouraged;  

• To maintain good housekeeping at the Project area, a good housekeeping checklist for managing 

construction dust can be developed by the Project Proponent as part of its periodic internal environmental 

auditing for the Project;  

• Installation and operation of portable generator set or other fuel burning equipment should comply with 

the requirements of the Environmental Quality (Clean Air) Regulations 2014 (CAR 2014);  

• No open burning of material should be carried out at all times and this activity is strictly prohibited under 

the Environmental Quality (Prescribed Activity) (Open Burning) Order 2003; and 
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• Where applicable, Project Proponent to adopt Best Management Practices (BMPs) for control of fugitive 

dust during construction activity as suggested in Table 13.  

 
Table 13: Best Management Practices (BMPs) for Control of Fugitive Dust during Construction Activity 

 

Best Management Practice 
(where applicable) 

Description 

Minimize the surface area disturbed 

 

The less ground disturb, the less dust will rise in every works and less clean 
up works needed.  

Limit dusty work on windy days 

 

Land clearing activity shall be on hold and stockpiles shall be covered.  
 
 
 

Apply dust suppression measures 
when needed 

 

Even if the regular schedule is thrown off.  It may be a one-time occurrence, 
or the schedule may need adjusting to more frequent application intervals. 
 
 
 
 
  

Clean Up Those Dusty Spills 
Immediately 

 

Don't wait for the next scheduled housekeeping - the mess will just get 
bigger and will take longer. 

Grow Vegetative Ground Cover 

 

Growing grasses or legumes is the most effective, easiest and most 
economical control because these plants provide a dense, complete cover.  
Even when the vegetation dries up, the roots will help hold the soil in place.  
 
 

Use Wind Erosion Controls Plant bushes or trees, erect wood or rock walls or earthen banks as 
permanent wind-breaks, or install porous wind fences as more temporary 
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Best Management Practice 
(where applicable) 

Description 

 

measures.  Using controls with 50% porosity is ideal; the reduced wind 
velocity provided allows larger particles to settle to the ground. 

Pave Haul Roads and 
Storage Areas 

 

Heavy vehicles pulverize the surface material and create a constant source of 
dust.  If wholesale paving is too costly, pave just the entrance and exit to 
minimize carryout, and gravel the remainder to reduce the amount of surface 
silt. 
 
 
 
 

Enclose Storage, Handling 
Areas 

 

If dusty materials are frequently loaded and unloaded.  Storage silos, 3-sided 
bunkers and open-ended buildings are some enclosures used.  If handling is 
less frequent, wind fencing can be used.  Conveyor loading may require 
enclosure or the use of water spray bars both above and below the belt 
surface to reduce emissions. 

Keep Storage Piles 
Covered 

 

Piles should be covered with a physical cover or with a dust suppressant 
spray.  Limit the working face of the pile to the downwind side.  Most 
emissions come from loading the pile, load out from the pile, and truck and 
loader traffic in the immediate area, if the pile is batch loaded.  Keep the 
drop height low to reduce dust, and keep the ground at the base of the pile 
clear of spills. 

Water and/or Sweep Often 

 

Ensure that vehicle traffic is not picking up dust for wind action and carryout.  
Fewer treatments are necessary in cool, wet weather.  "Reasonable dust 
control measures" are required by some local fugitive dust rules, as are an 
adequate water supply and keeping dust control equipment in good working 
order. 

Reduce Speed  

 

Speed Limits on unpaved surfaces to 10 or 15 miles per hour (~15 or ~25 km 
per hour) for well-travelled areas and heavy vehicles, never to exceed 25 
mph (~40 kmph) for any vehicle on any unpaved surface. 
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Best Management Practice 
(where applicable) 

Description 

Minimize Trips 

 

Minimize trips by carpooling and grouping jobs and errands.  Keep exposed 
areas adjacent to roads undisturbed by posting, fencing, installing gates or 
otherwise limiting access to vehicle traffic. 
 
 
 

Prevent Transport of Dusty Material 
Offsite 

 

Rinsing vehicles before they leave the property and tightly covering loaded 
trucks. 

Source: Modified and adapted from California Environmental Protection Agency (2007)  

 

In addition to the above BMPs, the Project Proponent shall also refer to the DOE Malaysia issued guidance 
document for mitigation of fugitive emission under the Environmental Quality (Clean Air) Regulations 2014. The 
guidance document is entitled “Guidance Document on Fugitive Emission Control”. 
 

3.2 During Construction Period 

Mitigating measures that should be adopted by the Project Proponent for the Project are as follows: 

• The design of all proposed stacks, flare and air pollution control systems should be guided by the Guidance 

Document on Fuel Burning Equipments and Air Pollution Control Systems issued by DOE Malaysia under 

the Environmental Quality (Clean Air) Regulations 2014.    

• The emission concentrations for the prescribed pollutants shall comply with Environmental Quality (Clean 

Air) Regulations, 2014 as per the following: 

o Third Schedule [Regulation 13]: Limit Values and Technical Standards (By Activity or Industry): E. Oil 

and Gas Industries: Refineries (All Sizes): Natural Gas Processing and Storage and Handling of 

Petroleum Products; and  

o Third Schedule [Regulation 13]: Limit Values and Technical Standards (By Activity or Industry): A. 

Heat and Power Generation: 1. Boilers under Gaseous Fuels. 

• Prior to any installation of fuel burning equipment and air pollution control system, written notification as 

required under Regulations 5 the above said regulations shall be carried out by submission to the state DOE 

as per the following:  

o AS/PUB/N-CHIMNEY form: Written Notification on Installation of Exhaust/Vent; 

o AS/PUB/N-APB form: Written Notification on Air Emission Sources (Fuel Burning Equipment); 

o AS/PUB/N-SCRUBBER form: Written Notification on Air Emission Sources (Air Pollution Control 

System (Scrubber)); and/or 
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o Other relevant forms issued by DOE Malaysia. 

Upon completion of the installation of the equipment, a written declaration shall be submitted to state DOE 

under Regulation 7(5).  

• Installation of Continuous Emission Monitoring System (CEMS) shall be guided by the following guidelines: 

o Volume I- Guideline for the Installation and Maintenance of Continuous Emission Monitoring 

Systems (CEMS) for Industrial Premises/Facilities; and 

o Volume II-Guideline for the Continuous Emission Monitoring Systems-Data Interface Systems 

(CEMS-DIS) for Industrial Premises/Facilities. 

• Leakage Detection And Repair (LDAR) programme shall be implemented in the facility as required under 

the Environmental Quality (Clean Air) Regulations 2014 as prescribed in Note 6 of the Third Schedule 

[Regulation 13]: Limit Values and Technical Standards (By Activity or Industry): E. Oil and Gas Industries: 

Refineries (All Sizes); Natural Gas Processing and Storage; and Handling of Petroleum Products of the said 

regulations. Note 6 is read as “For compliance check a “Leakage Detection and Repair Programme” shall be 

implemented as outlined in the Guidance Document on Leak Detection and Repair in a manner as specified 

and approved by the Director General. 

• The fugitive emissions of volatile organic substances within the facility shall be minimized according to the 

Best Available Techniques Guidance Document on Storage and Handling of Petroleum Products issued by 

DOE Malaysia under the CAR 2014 

• As prescribed in Second Schedule [Regulation 13]: Limit Values and Technical Standards (General): (III) 

Control of fugitive emissions of the Environmental Quality (Clean Air) Regulations 2014, the control of 

fugitive emissions of non-methane volatile organic compound (NMVOC) shall be minimized in accordance 

to the Guidance Document on Fugitive Emission Control. 

• All internal roads used for the movement of vehicular movements should be paved with suitable material 

to suppress or minimize dust generation along the roads. 

In addition, the Project Proponent will design the Plant in accordance to the World Bank Group’s guidelines 

entitled “Environmental, Health and Safety Guidelines for Petroleum Refining (November 17, 2016)”. 

Based on the result of the impact assessment of SO2 to the surrounding air sensitive receptor during abnormal 

situation i.e. with flaring, attention shall be given to the design of the proposed flare. The following pollution 

prevention and control measures as recommended in the World Bank Group’s guidelines, where appropriate, 

should be considered for gas flaring: 

• Implementing source gas reduction measures to the maximum extent possible; 

• Using efficient flare tips (i.e., optimal released gas sonic velocity, in order to avoid malfunctioning of the 

flare due to its flame off), and optimization of the size and number of burner nozzles (not less than three, 

which will ensure—acting as pilot burners, positioned 120° from each other—the continuity of flaring); 

• Maximizing flare combustion efficiency by controlling and optimizing flare fuel/air/steam flow rates to 

ensure the correct ratio of assist stream to flare stream; 

• Minimizing flaring from purges and pilots, without compromising safety, through measures including the 

installation of purge gas reduction devices, flare gas recovery units (mainly for continuous or predictable 
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releases), an upstream knock-out drum (vapour–liquid separator used to avoid entrainment of liquid to the 

flare stack), soft-seat valve technology (where appropriate), conservation pilots, the use of inert purge gas, 

and the diversion of flows into the refinery fuel gas distribution network; 

• Minimizing the risk of pilot blow-out by ensuring sufficient exit tip velocity and providing wind guards; 

• Using a reliable pilot auto-ignition system; 

• Installing high-integrity instrument pressure protection systems, where appropriate, to reduce over-

pressure events and avoid or reduce flaring situations; 

• Minimizing liquid carry-over and entrainment in the gas flare stream with a suitable liquid separation 

system; 

• Minimizing flame lift (flash off) and flame lick (flash back); 

• Operating flares to control odour and visible smoke emissions using suitable optical instruments, such as 

flame detectors, which act on the steam injection in case of black smoke at tip; 

• Locating flares at a safe distance from local communities and the workforce, including workers’ 

accommodation units; 

• Implementing burner maintenance planning and replacement programs to ensure continuous maximum 

flare efficiency; 

• Metering flare gas on a monthly basis in the interest of pollution evaluation, mainly in terms of CO2 and 

SO2, as well as of released heat (which is an indirect estimation of the greenhouse gas (GHG) emissions); 

• Avoiding over-steaming, as too much steam in a flare will reduce flare performance; 

• Avoiding a wake-dominated flame. A strong crosswind at high velocity can have a powerful effect on the 

flare’s flame dimensions and shape, causing the flame to be wake-dominated (i.e., the flame is bent over 

on the downwind side of a flare and imbedded in the wake of the flare tip), reducing flare performance and 

potentially damaging the flare tip; and 

• Avoiding flame lift-off, a condition in which a flame separates from the tip of the flare and there is space 

between the flare tip and the bottom of the flame due to excessive air induction as a result of the flare gas 

and center steam exit velocities. This type of flame can reduce flare performance and can progress to a 

condition where the flame becomes completely extinguished. 
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Life Sciences

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4JB1804254

:: LaboratoryClient ENVIROSOLUTIONS & CONSULTING SDN BHD ALS Technichem (M) Sdn. Bhd.

: :ContactContact MS CHUAH LI MOR Boo Chuanyong

:: AddressAddress NO 65B, JALAN SS21/60, DAMANSARA UTAMA, PETALING 

JAYA, SELANGOR

 47400

No. 19, Jalan Kencana Mas 1/1, Tebrau Business Park 

Taman Daya Johor Bahru Malaysia 81100

:: E-mailE-mail limor@envirosc.com boo.chuanyong@alsglobal.com

:: TelephoneTelephone 03 7733 8816 +607 3549604

:: FacsimileFacsimile 03 7733 8817 +607 3549554

:Project PENGERANG ENERGY COMPLEX (PEC) QC Level : ALS Malaysia Standard Quality Schedule

:Order number MY-18/0018 Date Samples Received : 05-Oct-2018 14:30

:C-O-C number 15649 Date Analysis Commenced : 08-Oct-2018

Sampler : FARID/SHAH Issue Date : 18-Oct-2018 17:01

Site : ----

6:No. of samples received

Quote number : PENGERANG PROJECT 6:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Signatories
This laboratory is accredited under STANDARDS MALAYSIA. The tests reported herein have been performed in accordance 

with laboratory’s Terms of Accreditation. This document has been electronically signed by authorized signatories indicated 

below. Electronic signing has been carried out in compliance with procedure specified in 21 CFR Part 11.

Signatories Position

Farid Noh Project Chemist (IKM No : M/4344/7239/15)

Norain Yahya Chemist (IKM No: M/4233/7042/15)

Prazanna Lakxmy Project Microbiologist (MJMM No: 0646)

Sarah Sungib Chemist (IKM No : M/3994/6737/14)

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 4:Page

Work Order :

:Client

JB1804254

PENGERANG ENERGY COMPLEX (PEC):Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, ASTM, NIOSH and BS EN. In 

house developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not accredited for these tests.

~ = Indicates an estimated value.

Key :

ALS TECHNICHEM prepares this Test Report based on the tests requested and on the specific sample(s) submitted for analysis. The significance of this Report is subject to the adequacy and representative 

character of the sample(s) and to the comprehensiveness of the tests requested or made.  ALS TECHNICHEM assumes no responsibility for variations in quality or other characteristic of the product produced or 

supplied under conditions over which ALS TECHNICHEM has no control.

ALS TECHNICHEM acts for the customer from whom the instructions to act have originated. No other party is entitled to give instructions, particularly on the scope of analysis or delivery of report or certificate, 

unless so authorized by the customer.

l

ALS TECHNICHEM undertakes to exercise due care and skill in the performance of its analytical and consultancy services but no warranties are given and none may be implied directly or indirectly relating to ALS 

TECHNICHEM's test results, services or facilities. In no event shall ALS TECHNICHEM be liable to collateral, special or consequential damage.

l

Result < LOR = Not Detected (ND)l

Soil sample(s) were analysed on an as received basis. Result(s) were reported on a dry weight basis unless notified.l

Where moisture determination has been performed, results are reported on a dry weight basis.l



3 of 4:Page

Work Order :

:Client

JB1804254

PENGERANG ENERGY COMPLEX (PEC):Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

Analytical Results

SW5SW4SW3SW2SW1Client sample IDSub-Matrix: WATER

04-Oct-2018 14:0004-Oct-2018 11:0004-Oct-2018 10:5004-Oct-2018 13:3804-Oct-2018 13:14Sampling date/time  

JB1804254-005JB1804254-004JB1804254-003JB1804254-002JB1804254-001UnitLORCompound Method

Physical and Aggregate Properties

Conductivity 27700487 41200 42400 1100µS/cm1APHA2510B

Floatables NoNo No No NoYes/No-Observation

Odour NoNo No No NoYes/No-Sensory

pH Value 4.55.8 6.6 6.8 5.7pH Unit0.1APHA4500H+B

Salinity 16.60.2 25.8 26.6 0.5parts/10000.1APHA2520Bø

Temperature 28.628.6 28.6 28.5 28.5°C0.1APHA2550Bø

Total Dissolved Solids 21300228 31100 32000 223mg/L1APHA2540C

Total Suspended Solids 4811 36 46 38mg/L1APHA2540D

Turbidity 225136 14.6 14.6 247NTU1.0APHA2130Bø

Colour (True) 3040 10 10 50TCU5APHA2120B

Aggregate Organics

Biochemical Oxygen Demand 86 7 6 8mg/L1APHA5210B

Chemical Oxygen Demand 2319 23 19 23mg/L10APHA5220C

Inorganic and Nonmetallic Properties

Ammonia as N 0.045.77 1.71 0.16 0.59mg/L0.01APHA4500 NH3 G

Dissolved Oxygen 7.278.20 7.75 7.93 8.59mg/L0.01APHA4500 O Gø

Microbiological Testing

Total Coliform Count 3.4 x 10^22.5 x 10^3 3.6 x 10^3 1.8 x 10^2 1.9 x 10^3CFU/100m

L

1APHA9222B

Total Faecal Coliform Count 1.4 x 10^21.2 x 10^2 <1 <1 1.0 x 10^2CFU/100m

L

1APHA9222D
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Work Order :

:Client

JB1804254

PENGERANG ENERGY COMPLEX (PEC):Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

Analytical Results

----------------SW6Client sample IDSub-Matrix: WATER

----------------04-Oct-2018 10:30Sampling date/time  

--------------------------------JB1804254-006UnitLORCompound Method

Physical and Aggregate Properties

Conductivity ----40000 ---- ---- ----µS/cm1APHA2510B

Floatables ----No ---- ---- ----Yes/No-Observation

Odour ----No ---- ---- ----Yes/No-Sensory

pH Value ----6.6 ---- ---- ----pH Unit0.1APHA4500H+B

Salinity ----24.9 ---- ---- ----parts/10000.1APHA2520Bø

Temperature ----28.5 ---- ---- ----°C0.1APHA2550Bø

Total Dissolved Solids ----30000 ---- ---- ----mg/L1APHA2540C

Total Suspended Solids ----43 ---- ---- ----mg/L1APHA2540D

Turbidity ----11.9 ---- ---- ----NTU1.0APHA2130Bø

Colour (True) ----25 ---- ---- ----TCU5APHA2120B

Aggregate Organics

Biochemical Oxygen Demand ----6 ---- ---- ----mg/L1APHA5210B

Chemical Oxygen Demand ----19 ---- ---- ----mg/L10APHA5220C

Inorganic and Nonmetallic Properties

Ammonia as N ----0.06 ---- ---- ----mg/L0.01APHA4500 NH3 G

Dissolved Oxygen ----8.05 ---- ---- ----mg/L0.01APHA4500 O Gø

Microbiological Testing

Total Coliform Count ----1.3 x 10^3 ---- ---- ----CFU/100m

L

1APHA9222B

Total Faecal Coliform Count ----<1 ---- ---- ----CFU/100m

L

1APHA9222D
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Life Sciences

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4JB1804254

:: LaboratoryClient ENVIROSOLUTIONS & CONSULTING SDN BHD ALS Technichem (M) Sdn. Bhd.

: :ContactContact MS CHUAH LI MOR Boo Chuanyong

:: AddressAddress NO 65B, JALAN SS21/60, DAMANSARA UTAMA, PETALING 

JAYA, SELANGOR

 47400

No. 19, Jalan Kencana Mas 1/1, Tebrau Business Park 

Taman Daya Johor Bahru Malaysia 81100

:: E-mailE-mail limor@envirosc.com boo.chuanyong@alsglobal.com

:: TelephoneTelephone 03 7733 8816 +607 3549604

:: FacsimileFacsimile 03 7733 8817 +607 3549554

:Project PENGERANG ENERGY COMPLEX (PEC) QC Level : ALS Malaysia Standard Quality Schedule

:Order number MY-18/0018 Date Samples Received : 05-Oct-2018 14:30

:C-O-C number 15649 Date Analysis Commenced : 08-Oct-2018

Sampler : FARID/SHAH Issue Date : 18-Oct-2018 17:01

Site : ----

6:No. of samples received

Quote number : PENGERANG PROJECT 6:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Signatories
This laboratory is accredited under STANDARDS MALAYSIA. The tests reported herein have been performed in accordance 

with laboratory’s Terms of Accreditation. This document has been electronically signed by authorized signatories indicated 

below. Electronic signing has been carried out in compliance with procedure specified in 21 CFR Part 11.

Signatories Position

Farid Noh Project Chemist (IKM No : M/4344/7239/15)

Norain Yahya Chemist (IKM No: M/4233/7042/15)

Prazanna Lakxmy Project Microbiologist (MJMM No: 0646)

Sarah Sungib Chemist (IKM No : M/3994/6737/14)

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

JB1804254

PENGERANG ENERGY COMPLEX (PEC):Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, ASTM, NIOSH and BS EN. In 

house developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not accredited for these tests.

~ = Indicates an estimated value.

Key :

ALS TECHNICHEM prepares this Test Report based on the tests requested and on the specific sample(s) submitted for analysis. The significance of this Report is subject to the adequacy and representative 

character of the sample(s) and to the comprehensiveness of the tests requested or made.  ALS TECHNICHEM assumes no responsibility for variations in quality or other characteristic of the product produced or 

supplied under conditions over which ALS TECHNICHEM has no control.

ALS TECHNICHEM acts for the customer from whom the instructions to act have originated. No other party is entitled to give instructions, particularly on the scope of analysis or delivery of report or certificate, 

unless so authorized by the customer.

l

ALS TECHNICHEM undertakes to exercise due care and skill in the performance of its analytical and consultancy services but no warranties are given and none may be implied directly or indirectly relating to ALS 

TECHNICHEM's test results, services or facilities. In no event shall ALS TECHNICHEM be liable to collateral, special or consequential damage.

l

Result < LOR = Not Detected (ND)l

Soil sample(s) were analysed on an as received basis. Result(s) were reported on a dry weight basis unless notified.l

Where moisture determination has been performed, results are reported on a dry weight basis.l



3 of 4:Page

Work Order :

:Client

JB1804254

PENGERANG ENERGY COMPLEX (PEC):Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

Analytical Results

SW5SW4SW3SW2SW1Client sample IDSub-Matrix: WATER

04-Oct-2018 14:0004-Oct-2018 11:0004-Oct-2018 10:5004-Oct-2018 13:3804-Oct-2018 13:14Sampling date/time  

JB1804254-005JB1804254-004JB1804254-003JB1804254-002JB1804254-001UnitLORCompound Method

Physical and Aggregate Properties

Conductivity 27700487 41200 42400 1100µS/cm1APHA2510B

Floatables NoNo No No NoYes/No-Observation

Odour NoNo No No NoYes/No-Sensory

pH Value 4.55.8 6.6 6.8 5.7pH Unit0.1APHA4500H+B

Salinity 16.60.2 25.8 26.6 0.5parts/10000.1APHA2520Bø

Temperature 28.628.6 28.6 28.5 28.5°C0.1APHA2550Bø

Total Dissolved Solids 21300228 31100 32000 223mg/L1APHA2540C

Total Suspended Solids 4811 36 46 38mg/L1APHA2540D

Turbidity 225136 14.6 14.6 247NTU1.0APHA2130Bø

Colour (True) 3040 10 10 50TCU5APHA2120B

Aggregate Organics

Biochemical Oxygen Demand 86 7 6 8mg/L1APHA5210B

Chemical Oxygen Demand 2319 23 19 23mg/L10APHA5220C

Inorganic and Nonmetallic Properties

Ammonia as N 0.045.77 1.71 0.16 0.59mg/L0.01APHA4500 NH3 G

Dissolved Oxygen 7.278.20 7.75 7.93 8.59mg/L0.01APHA4500 O Gø

Microbiological Testing

Total Coliform Count 3.4 x 10^22.5 x 10^3 3.6 x 10^3 1.8 x 10^2 1.9 x 10^3CFU/100m

L

1APHA9222B

Total Faecal Coliform Count 1.4 x 10^21.2 x 10^2 <1 <1 1.0 x 10^2CFU/100m

L

1APHA9222D
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Work Order :

:Client

JB1804254

PENGERANG ENERGY COMPLEX (PEC):Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

Analytical Results

----------------SW6Client sample IDSub-Matrix: WATER

----------------04-Oct-2018 10:30Sampling date/time  

--------------------------------JB1804254-006UnitLORCompound Method

Physical and Aggregate Properties

Conductivity ----40000 ---- ---- ----µS/cm1APHA2510B

Floatables ----No ---- ---- ----Yes/No-Observation

Odour ----No ---- ---- ----Yes/No-Sensory

pH Value ----6.6 ---- ---- ----pH Unit0.1APHA4500H+B

Salinity ----24.9 ---- ---- ----parts/10000.1APHA2520Bø

Temperature ----28.5 ---- ---- ----°C0.1APHA2550Bø

Total Dissolved Solids ----30000 ---- ---- ----mg/L1APHA2540C

Total Suspended Solids ----43 ---- ---- ----mg/L1APHA2540D

Turbidity ----11.9 ---- ---- ----NTU1.0APHA2130Bø

Colour (True) ----25 ---- ---- ----TCU5APHA2120B

Aggregate Organics

Biochemical Oxygen Demand ----6 ---- ---- ----mg/L1APHA5210B

Chemical Oxygen Demand ----19 ---- ---- ----mg/L10APHA5220C

Inorganic and Nonmetallic Properties

Ammonia as N ----0.06 ---- ---- ----mg/L0.01APHA4500 NH3 G

Dissolved Oxygen ----8.05 ---- ---- ----mg/L0.01APHA4500 O Gø

Microbiological Testing

Total Coliform Count ----1.3 x 10^3 ---- ---- ----CFU/100m

L

1APHA9222B

Total Faecal Coliform Count ----<1 ---- ---- ----CFU/100m

L

1APHA9222D
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 15KL1812717

:: LaboratoryClient ENVIROSOLUTIONS & CONSULTING SDN BHD ALS Technichem (M) Sdn. Bhd.

: :ContactContact MS CHUAH LI MOR Boo Chuanyong

:: AddressAddress NO 65B, JALAN SS21/60, DAMANSARA UTAMA, PETALING 

JAYA, SELANGOR

 47400

WISMA ALS, 21, Jalan Astaka U8/84, Bukit Jelutong Shah 

Alam Selangor Malaysia 40150

:: E-mailE-mail limor@envirosc.com boo.chuanyong@alsglobal.com

:: TelephoneTelephone 03 7733 8816 +603 7845 8257

:: FacsimileFacsimile 03 7733 8817 +603 7845 8258

:Project J18-780 QC Level : ALS Malaysia Standard Quality Schedule

:Order number Date Samples Received : 14-Dec-2018 20:35

:C-O-C number 12255 Date Analysis Commenced : 18-Dec-2018

Sampler : CHUAH LIMOR Issue Date : 27-Dec-2018 16:57

Site : PENGERANG PROJECT

7:No. of samples received

Quote number : ---- 7:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Signatories
This laboratory is accredited under STANDARDS MALAYSIA. The tests reported herein have been performed in accordance 

with laboratory’s Terms of Accreditation. This document has been electronically signed by authorized signatories indicated 

below. Electronic signing has been carried out in compliance with procedure specified in 21 CFR Part 11.

Signatories Position

Norain Yahya Chemist (IKM No: M/4233/7042/15)

Nuramira Abdmalek Chemist (IKM No: M/4867/8027/18)

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R

*Please direct all technical queries to the laboratory (Reports.KL@alsglobal.com)
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Work Order :

:Client

KL1812717

J18-780:Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, ASTM, NIOSH and BS EN. In 

house developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not accredited for these tests.

~ = Indicates an estimated value.

Key :

ALS TECHNICHEM prepares this Test Report based on the tests requested and on the specific sample(s) submitted for analysis. The significance of this Report is subject to the adequacy and representative 

character of the sample(s) and to the comprehensiveness of the tests requested or made.  ALS TECHNICHEM assumes no responsibility for variations in quality or other characteristic of the product produced or 

supplied under conditions over which ALS TECHNICHEM has no control.

ALS TECHNICHEM acts for the customer from whom the instructions to act have originated. No other party is entitled to give instructions, particularly on the scope of analysis or delivery of report or certificate, 

unless so authorized by the customer.

l

ALS TECHNICHEM undertakes to exercise due care and skill in the performance of its analytical and consultancy services but no warranties are given and none may be implied directly or indirectly relating to ALS 

TECHNICHEM's test results, services or facilities. In no event shall ALS TECHNICHEM be liable to collateral, special or consequential damage.

l

Result < LOR = Not Detected (ND)l

Where moisture determination has been performed, results are reported on a dry weight basis.l
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Work Order :

:Client

KL1812717

J18-780:Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

Analytical Results

BH5BH4BH3BH2BH1Client sample IDSub-Matrix: WATER

14-Dec-2018 11:2014-Dec-2018 10:4014-Dec-2018 10:2014-Dec-2018 09:4014-Dec-2018 09:30Sampling date/time  

KL1812717-005KL1812717-004KL1812717-003KL1812717-002KL1812717-001UnitLORCompound Method

Metals and Major Cations

Antimony <1.0<1.0 <1.0 <1.0 <1.0µg/L1.0USEPA6020A

Arsenic 2.41.9 <1.0 3.2 <1.0µg/L1.0USEPA6020A

Beryllium <1.0<1.0 <1.0 <1.0 <1.0µg/L1.0USEPA6020A

Cadmium <1.0<1.0 <1.0 <1.0 <1.0µg/L1.0USEPA6020A

Chromium <1.0<1.0 1.1 <1.0 <1.0µg/L1.0USEPA6020A

Copper <1.01.3 <1.0 <1.0 <1.0µg/L1.0USEPA6020A

Lead <1.0<1.0 <1.0 <1.0 1.2µg/L1.0USEPA6020A

Mercury <1.0<1.0 1.3 <1.0 <1.0µg/L1.0USEPA6020A

Nickel <1.0<1.0 <1.0 <1.0 <1.0µg/L1.0USEPA6020A

Selenium <10.0<10.0 <10.0 <10.0 <10.0µg/L10.0USEPA6020A

Silver <1.0<1.0 <1.0 <1.0 <1.0µg/L1.0USEPA6020A

Thallium <1.0<1.0 <1.0 <1.0 <1.0µg/L1.0USEPA6020A

Zinc 2.44.6 17.2 25.2 44.2µg/L1.0USEPA6020A

Total Petroleum Hydrocarbon (TPH)

TPH C6-C9 <50<50 <50 <50 <50µg/L50USEPA8260B

TPH C10-C14 <50<50 <50 <50 <50µg/L50USEPA8015B

TPH C15-C28 <100<100 <100 <100 <100µg/L100USEPA8015B

TPH C29-C36 <50<50 <50 <50 <50µg/L50USEPA8015B

VOC: Monocylic Aromatics

Benzene <5<5 <5 <5 <5µg/L5USEPA8260B

Toluene <5<5 <5 <5 <5µg/L5USEPA8260B

Ethylbenzene <5<5 <5 <5 <5µg/L5USEPA8260B

meta- & para-Xylene <10<10 <10 <10 <10µg/L10USEPA8260B

Styrene <5<5 <5 <5 <5µg/L5USEPA8260B

ortho-Xylene <5<5 <5 <5 <5µg/L5USEPA8260B

Isopropylbenzene <5<5 <5 <5 <5µg/L5USEPA8260B

n-Propylbenzene <5<5 <5 <5 <5µg/L5USEPA8260B

1.3.5-Trimethylbenzene <5<5 <5 <5 <5µg/L5USEPA8260B

sec-Butylbenzene <5<5 <5 <5 <5µg/L5USEPA8260B

1.2.4-Trimethylbenzene <5<5 <5 <5 <5µg/L5USEPA8260B

tert-Butylbenzene <5<5 <5 <5 <5µg/L5USEPA8260B

p-Isopropyltoluene <5<5 <5 <5 <5µg/L5USEPA8260B

n-Butylbenzene <5<5 <5 <5 <5µg/L5USEPA8260B

VOC: Oxygenated Compounds
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Work Order :

:Client

KL1812717

J18-780:Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

Analytical Results

BH5BH4BH3BH2BH1Client sample IDSub-Matrix: WATER

14-Dec-2018 11:2014-Dec-2018 10:4014-Dec-2018 10:2014-Dec-2018 09:4014-Dec-2018 09:30Sampling date/time  

KL1812717-005KL1812717-004KL1812717-003KL1812717-002KL1812717-001UnitLORCompound Method

VOC: Oxygenated Compounds - Continued

2-Butanone (MEK) <50<50 <50 <50 <50µg/L50USEPA8260B

4-Methyl-2-pentanone (MIBK) <50<50 <50 <50 <50µg/L50USEPA8260B

2-Hexanone (MBK) <50<50 <50 <50 <50µg/L50USEPA8260B

VOC: Fumigants

2.2-Dichloropropane <5<5 <5 <5 <5µg/L5USEPA8260B

1.2-Dichloropropane <5<5 <5 <5 <5µg/L5USEPA8260B

cis-1.3-Dichloropropylene <5<5 <5 <5 <5µg/L5USEPA8260B

trans-1.3-Dichloropropylene <5<5 <5 <5 <5µg/L5USEPA8260B

1.2-Dibromoethane (EDB) <5<5 <5 <5 <5µg/L5USEPA8260B

VOC: Halogenated Aliphatics

Dichlorodifluoromethane <50<50 <50 <50 <50µg/L50USEPA8260B

Chloromethane <50<50 <50 <50 <50µg/L50USEPA8260B

Vinyl chloride <50<50 <50 <50 <50µg/L50USEPA8260B

Bromomethane <50<50 <50 <50 <50µg/L50USEPA8260B

Chloroethane <50<50 <50 <50 <50µg/L50USEPA8260B

Trichlorofluoromethane <50<50 <50 <50 <50µg/L50USEPA8260B

1.1-Dichloroethene <5<5 <5 <5 <5µg/L5USEPA8260B

Iodomethane <5<5 <5 <5 <5µg/L5USEPA8260B

trans-1.2-Dichloroethene <5<5 <5 <5 <5µg/L5USEPA8260B

1.1-Dichloroethane <5<5 <5 <5 <5µg/L5USEPA8260B

cis-1.2-Dichloroethene <5<5 <5 <5 <5µg/L5USEPA8260B

1.1.1-Trichloroethane <5<5 <5 <5 <5µg/L5USEPA8260B

1.1-Dichloropropylene <5<5 <5 <5 <5µg/L5USEPA8260B

Carbon Tetrachloride <5<5 <5 <5 <5µg/L5USEPA8260B

1.2-Dichloroethane <5<5 <5 <5 <5µg/L5USEPA8260B

Trichloroethene <5<5 <5 <5 <5µg/L5USEPA8260B

Dibromomethane <5<5 <5 <5 <5µg/L5USEPA8260B

1.1.2-Trichloroethane <5<5 <5 <5 <5µg/L5USEPA8260B

1.3-Dichloropropane <5<5 <5 <5 <5µg/L5USEPA8260B

Tetrachloroethene <5<5 <5 <5 <5µg/L5USEPA8260B

1.1.1.2-Tetrachloroethane <5<5 <5 <5 <5µg/L5USEPA8260B

trans-1.4-Dichloro-2-butene <5<5 <5 <5 <5µg/L5USEPA8260B

cis-1.4-Dichloro-2-butene <5<5 <5 <5 <5µg/L5USEPA8260B

1.1.2.2-Tetrachloroethane <5<5 <5 <5 <5µg/L5USEPA8260B
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VOC: Halogenated Aliphatics - Continued

1.2.3-Trichloropropane <5<5 <5 <5 <5µg/L5USEPA8260B

Pentachloroethane <5<5 <5 <5 <5µg/L5USEPA8260B

1.2-Dibromo-3-chloropropane <5<5 <5 <5 <5µg/L5USEPA8260B

Hexachlorobutadiene <5<5 <5 <5 <5µg/L5USEPA8260B

VOC: Halogenated Aromatics

Chlorobenzene <5<5 <5 <5 <5µg/L5USEPA8260B

Bromobenzene <5<5 <5 <5 <5µg/L5USEPA8260B

2-Chlorotoluene <5<5 <5 <5 <5µg/L5USEPA8260B

4-Chlorotoluene <5<5 <5 <5 <5µg/L5USEPA8260B

1.3-Dichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8260B

1.4-Dichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8260B

1.2-Dichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8260B

1.2.4-Trichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8260B

1.2.3-Trichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8260B

VOC: Trihalomethanes

Chloroform <20<20 <20 <20 <20µg/L20USEPA8260B

Bromodichloromethane <5<5 <5 <5 <5µg/L5USEPA8260B

Dibromochloromethane <5<5 <5 <5 <5µg/L5USEPA8260B

Bromoform <5<5 <5 <5 <5µg/L5USEPA8260B

SVOC: Phenolic Compounds

Phenol <5<5 <5 <5 <5µg/L5USEPA8270C

2-Chlorophenol <5<5 <5 <5 <5µg/L5USEPA8270C

2-Methylphenol <5<5 <5 <5 <5µg/L5USEPA8270C

3- & 4-Methylphenol <5<5 <5 <5 <5µg/L5USEPA8270C

2-Nitrophenol <5<5 <5 <5 <5µg/L5USEPA8270C

2.4-Dimethylphenol <5<5 <5 <5 <5µg/L5USEPA8270C

2.4-Dichlorophenol <5<5 <5 <5 <5µg/L5USEPA8270C

2.6-Dichlorophenol <5<5 <5 <5 <5µg/L5USEPA8270C

4-Chloro-3-methylphenol <5<5 <5 <5 <5µg/L5USEPA8270C

2.4.6-Trichlorophenol <5<5 <5 <5 <5µg/L5USEPA8270C

2.4.5-Trichlorophenol <5<5 <5 <5 <5µg/L5USEPA8270C

Pentachlorophenol <10<10 <10 <10 <10µg/L10USEPA8270C

SVOC: Phthalate Esters

Dimethyl phthalate <5<5 <5 <5 <5µg/L5USEPA8270C
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SVOC: Phthalate Esters - Continued

Diethyl phthalate <5<5 <5 <5 <5µg/L5USEPA8270C

Di-n-butyl phthalate <5<5 <5 <5 <5µg/L5USEPA8270C

Butyl benzyl phthalate <5<5 <5 <5 <5µg/L5USEPA8270C

Bis(2-ethylhexyl)phthalate <50<50 <50 <50 <50µg/L50USEPA8270C

Di-n-octylphthalate <5<5 <5 <5 <5µg/L5USEPA8270C

SVOC: Nitrosamines

N-Nitrosomethylethylamine <5<5 <5 <5 <5µg/L5USEPA8270C

N-Nitrosodiethylamine <5<5 <5 <5 <5µg/L5USEPA8270C

N-Nitrosopyrrolidine <10<10 <10 <10 <10µg/L10USEPA8270C

N-Nitrosomorpholine <5<5 <5 <5 <5µg/L5USEPA8270C

N-Nitrosodi-n-propylamine <5<5 <5 <5 <5µg/L5USEPA8270C

N-Nitrosopiperidine <5<5 <5 <5 <5µg/L5USEPA8270C

N-Nitrosodibutylamine <5<5 <5 <5 <5µg/L5USEPA8270C

Diphenylamine & 

N-Nitrosodiphenylamine

<5<5 <5 <5 <5µg/L5USEPA8270C

Diallate <5<5 <5 <5 <5µg/L5USEPA8270C

Methapyrilene <5<5 <5 <5 <5µg/L5USEPA8270C

SVOC: Nitroaromatics and Ketones

2-Picoline <5<5 <5 <5 <5µg/L5USEPA8270C

Acetophenone <5<5 <5 <5 <5µg/L5USEPA8270C

Nitrobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

Isophorone <5<5 <5 <5 <5µg/L5USEPA8270C

2.6-Dinitrotoluene <10<10 <10 <10 <10µg/L10USEPA8270C

2.4-Dinitrotoluene <10<10 <10 <10 <10µg/L10USEPA8270C

1-Naphthylamine <5<5 <5 <5 <5µg/L5USEPA8270C

4-Nitroquinoline-N-oxide <5<5 <5 <5 <5µg/L5USEPA8270C

5-Nitro-o-toluidine <5<5 <5 <5 <5µg/L5USEPA8270C

Azobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

1.3.5-Trinitrobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

Phenacetin <5<5 <5 <5 <5µg/L5USEPA8270C

4-Aminobiphenyl <5<5 <5 <5 <5µg/L5USEPA8270C

Pentachloronitrobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

Pronamide <5<5 <5 <5 <5µg/L5USEPA8270C

Dimethylaminoazobenzene <5<5 <5 <5 <5µg/L5USEPA8270C
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SVOC: Nitroaromatics and Ketones - Continued

Chlorobenzilate <5<5 <5 <5 <5µg/L5USEPA8270C

SVOC: Haloethers

Bis(2-chloroethyl) ether <5<5 <5 <5 <5µg/L5USEPA8270C

Bis(2-chloroethoxy) methane <5<5 <5 <5 <5µg/L5USEPA8270C

4-Chlorophenyl phenyl ether <5<5 <5 <5 <5µg/L5USEPA8270C

4-Bromophenyl phenyl ether <5<5 <5 <5 <5µg/L5USEPA8270C

SVOC: Chlorinated Hydrocarbons

1.3-Dichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

1.4-Dichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

1.2-Dichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

Hexachloroethane <5<5 <5 <5 <5µg/L5USEPA8270C

1.2.4-Trichlorobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

Hexachloropropylene <5<5 <5 <5 <5µg/L5USEPA8270C

Hexachlorobutadiene <5<5 <5 <5 <5µg/L5USEPA8270C

Hexachlorocyclopentadiene <25<25 <25 <25 <25µg/L25USEPA8270C

Pentachlorobenzene <5<5 <5 <5 <5µg/L5USEPA8270C

Hexachlorobenzene (HCB) <10<10 <10 <10 <10µg/L10USEPA8270C

SVOC: Anilines and Benzidines

Aniline <5<5 <5 <5 <5µg/L5USEPA8270C

4-Chloroaniline <5<5 <5 <5 <5µg/L5USEPA8270C

2-Nitroaniline <10<10 <10 <10 <10µg/L10USEPA8270C

3-Nitroaniline <10<10 <10 <10 <10µg/L10USEPA8270C

Dibenzofuran <5<5 <5 <5 <5µg/L5USEPA8270C

4-Nitroaniline <5<5 <5 <5 <5µg/L5USEPA8270C

Carbazole <5<5 <5 <5 <5µg/L5USEPA8270C

3.3`-Dichlorobenzidine <5<5 <5 <5 <5µg/L5USEPA8270C

SVOC: Polycyclic Aromatic Hydrocarbons (PAHs)

Naphthalene <5<5 <5 <5 <5µg/L5USEPA8270C

Acenaphthylene <5<5 <5 <5 <5µg/L5USEPA8270C

Acenaphthene <5<5 <5 <5 <5µg/L5USEPA8270C

Fluorene <5<5 <5 <5 <5µg/L5USEPA8270C

Phenanthrene <5<5 <5 <5 <5µg/L5USEPA8270C

Anthracene <5<5 <5 <5 <5µg/L5USEPA8270C

Fluoranthene <5<5 <5 <5 <5µg/L5USEPA8270C
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SVOC: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued

Pyrene <5<5 <5 <5 <5µg/L5USEPA8270C

Benz(a)anthracene <5<5 <5 <5 <5µg/L5USEPA8270C

Chrysene <5<5 <5 <5 <5µg/L5USEPA8270C

Benzo(b) & 

Benzo(k)fluoranthene

<10<10 <10 <10 <10µg/L10USEPA8270C

Benzo(a)pyrene <5<5 <5 <5 <5µg/L5USEPA8270C

Indeno(1.2.3.cd)pyrene <5<5 <5 <5 <5µg/L5USEPA8270C

Dibenz(a.h)anthracene <5<5 <5 <5 <5µg/L5USEPA8270C

Benzo(g.h.i)perylene <5<5 <5 <5 <5µg/L5USEPA8270C

VOC: Surrogates

1.2-Dichloroethane-D4 10096.0 105 102 106%5USEPA8260B

Toluene-D8 92.387.0 92.0 92.8 87.6%5USEPA8260B

4-Bromofluorobenzene 106119 102 101 99.1%5USEPA8260B

Volatile Organic Compound -Surrogates

Toluene-D8 93.488.7 93.6 94.3 89.3%1USEPA8260B

1.2-Dichloroethane-D4 106110 103 106 111%1USEPA8260B

4-Bromofluorobenzene 106112 95.6 101 100%1USEPA8260B

SVOC: Acid Extractable Surrogates

2-Fluorophenol 34.038.3 41.2 38.4 38.4%0.1USEPA8270C

Phenol-d5 38.336.1 47.7 36.1 34.1%0.1USEPA8270C

2.4.6-Tribromophenol 57.254.6 56.5 78.0 59.6%0.1USEPA8270C

SVOC: Base/NeutralExtractable Surrogates

Nitrobenzene -d5 50.958.4 57.9 52.4 53.0%0.1USEPA8270C

2-Fluorobiphenyl 68.467.8 74.5 69.1 67.6%0.1USEPA8270C

4-Terphenyl-d14 59.659.8 66.7 61.2 58.3%0.1USEPA8270C
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Metals and Major Cations

Antimony <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Arsenic 3.21.2 ---- ---- ----µg/L1.0USEPA6020A

Beryllium <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Cadmium <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Chromium <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Copper <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Lead <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Mercury <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Nickel <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Selenium <10.0<10.0 ---- ---- ----µg/L10.0USEPA6020A

Silver <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Thallium <1.0<1.0 ---- ---- ----µg/L1.0USEPA6020A

Zinc 27.110.9 ---- ---- ----µg/L1.0USEPA6020A

Total Petroleum Hydrocarbon (TPH)

TPH C6-C9 <50<50 ---- ---- ----µg/L50USEPA8260B

TPH C10-C14 <50<50 ---- ---- ----µg/L50USEPA8015B

TPH C15-C28 <100<100 ---- ---- ----µg/L100USEPA8015B

TPH C29-C36 <50<50 ---- ---- ----µg/L50USEPA8015B

VOC: Monocylic Aromatics

Benzene <5<5 ---- ---- ----µg/L5USEPA8260B

Toluene <5<5 ---- ---- ----µg/L5USEPA8260B

Ethylbenzene <5<5 ---- ---- ----µg/L5USEPA8260B

meta- & para-Xylene <10<10 ---- ---- ----µg/L10USEPA8260B

Styrene <5<5 ---- ---- ----µg/L5USEPA8260B

ortho-Xylene <5<5 ---- ---- ----µg/L5USEPA8260B

Isopropylbenzene <5<5 ---- ---- ----µg/L5USEPA8260B

n-Propylbenzene <5<5 ---- ---- ----µg/L5USEPA8260B

1.3.5-Trimethylbenzene <5<5 ---- ---- ----µg/L5USEPA8260B

sec-Butylbenzene <5<5 ---- ---- ----µg/L5USEPA8260B

1.2.4-Trimethylbenzene <5<5 ---- ---- ----µg/L5USEPA8260B

tert-Butylbenzene <5<5 ---- ---- ----µg/L5USEPA8260B

p-Isopropyltoluene <5<5 ---- ---- ----µg/L5USEPA8260B

n-Butylbenzene <5<5 ---- ---- ----µg/L5USEPA8260B

VOC: Oxygenated Compounds
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VOC: Oxygenated Compounds - Continued

2-Butanone (MEK) <50<50 ---- ---- ----µg/L50USEPA8260B

4-Methyl-2-pentanone (MIBK) <50<50 ---- ---- ----µg/L50USEPA8260B

2-Hexanone (MBK) <50<50 ---- ---- ----µg/L50USEPA8260B

VOC: Fumigants

2.2-Dichloropropane <5<5 ---- ---- ----µg/L5USEPA8260B

1.2-Dichloropropane <5<5 ---- ---- ----µg/L5USEPA8260B

cis-1.3-Dichloropropylene <5<5 ---- ---- ----µg/L5USEPA8260B

trans-1.3-Dichloropropylene <5<5 ---- ---- ----µg/L5USEPA8260B

1.2-Dibromoethane (EDB) <5<5 ---- ---- ----µg/L5USEPA8260B

VOC: Halogenated Aliphatics

Dichlorodifluoromethane <50<50 ---- ---- ----µg/L50USEPA8260B

Chloromethane <50<50 ---- ---- ----µg/L50USEPA8260B

Vinyl chloride <50<50 ---- ---- ----µg/L50USEPA8260B

Bromomethane <50<50 ---- ---- ----µg/L50USEPA8260B

Chloroethane <50<50 ---- ---- ----µg/L50USEPA8260B

Trichlorofluoromethane <50<50 ---- ---- ----µg/L50USEPA8260B

1.1-Dichloroethene <5<5 ---- ---- ----µg/L5USEPA8260B

Iodomethane <5<5 ---- ---- ----µg/L5USEPA8260B

trans-1.2-Dichloroethene <5<5 ---- ---- ----µg/L5USEPA8260B

1.1-Dichloroethane <5<5 ---- ---- ----µg/L5USEPA8260B

cis-1.2-Dichloroethene <5<5 ---- ---- ----µg/L5USEPA8260B

1.1.1-Trichloroethane <5<5 ---- ---- ----µg/L5USEPA8260B

1.1-Dichloropropylene <5<5 ---- ---- ----µg/L5USEPA8260B

Carbon Tetrachloride <5<5 ---- ---- ----µg/L5USEPA8260B

1.2-Dichloroethane <5<5 ---- ---- ----µg/L5USEPA8260B

Trichloroethene <5<5 ---- ---- ----µg/L5USEPA8260B

Dibromomethane <5<5 ---- ---- ----µg/L5USEPA8260B

1.1.2-Trichloroethane <5<5 ---- ---- ----µg/L5USEPA8260B

1.3-Dichloropropane <5<5 ---- ---- ----µg/L5USEPA8260B

Tetrachloroethene <5<5 ---- ---- ----µg/L5USEPA8260B

1.1.1.2-Tetrachloroethane <5<5 ---- ---- ----µg/L5USEPA8260B

trans-1.4-Dichloro-2-butene <5<5 ---- ---- ----µg/L5USEPA8260B

cis-1.4-Dichloro-2-butene <5<5 ---- ---- ----µg/L5USEPA8260B

1.1.2.2-Tetrachloroethane <5<5 ---- ---- ----µg/L5USEPA8260B
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------------14-Dec-2018 00:0014-Dec-2018 12:00Sampling date/time  
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VOC: Halogenated Aliphatics - Continued

1.2.3-Trichloropropane <5<5 ---- ---- ----µg/L5USEPA8260B

Pentachloroethane <5<5 ---- ---- ----µg/L5USEPA8260B

1.2-Dibromo-3-chloropropane <5<5 ---- ---- ----µg/L5USEPA8260B

Hexachlorobutadiene <5<5 ---- ---- ----µg/L5USEPA8260B

VOC: Halogenated Aromatics

Chlorobenzene <5<5 ---- ---- ----µg/L5USEPA8260B

Bromobenzene <5<5 ---- ---- ----µg/L5USEPA8260B

2-Chlorotoluene <5<5 ---- ---- ----µg/L5USEPA8260B

4-Chlorotoluene <5<5 ---- ---- ----µg/L5USEPA8260B

1.3-Dichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8260B

1.4-Dichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8260B

1.2-Dichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8260B

1.2.4-Trichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8260B

1.2.3-Trichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8260B

VOC: Trihalomethanes

Chloroform <20<20 ---- ---- ----µg/L20USEPA8260B

Bromodichloromethane <5<5 ---- ---- ----µg/L5USEPA8260B

Dibromochloromethane <5<5 ---- ---- ----µg/L5USEPA8260B

Bromoform <5<5 ---- ---- ----µg/L5USEPA8260B

SVOC: Phenolic Compounds

Phenol <5<5 ---- ---- ----µg/L5USEPA8270C

2-Chlorophenol <5<5 ---- ---- ----µg/L5USEPA8270C

2-Methylphenol <5<5 ---- ---- ----µg/L5USEPA8270C

3- & 4-Methylphenol <5<5 ---- ---- ----µg/L5USEPA8270C

2-Nitrophenol <5<5 ---- ---- ----µg/L5USEPA8270C

2.4-Dimethylphenol <5<5 ---- ---- ----µg/L5USEPA8270C

2.4-Dichlorophenol <5<5 ---- ---- ----µg/L5USEPA8270C

2.6-Dichlorophenol <5<5 ---- ---- ----µg/L5USEPA8270C

4-Chloro-3-methylphenol <5<5 ---- ---- ----µg/L5USEPA8270C

2.4.6-Trichlorophenol <5<5 ---- ---- ----µg/L5USEPA8270C

2.4.5-Trichlorophenol <5<5 ---- ---- ----µg/L5USEPA8270C

Pentachlorophenol <10<10 ---- ---- ----µg/L10USEPA8270C

SVOC: Phthalate Esters

Dimethyl phthalate <5<5 ---- ---- ----µg/L5USEPA8270C
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SVOC: Phthalate Esters - Continued

Diethyl phthalate <5<5 ---- ---- ----µg/L5USEPA8270C

Di-n-butyl phthalate <5<5 ---- ---- ----µg/L5USEPA8270C

Butyl benzyl phthalate <5<5 ---- ---- ----µg/L5USEPA8270C

Bis(2-ethylhexyl)phthalate <50<50 ---- ---- ----µg/L50USEPA8270C

Di-n-octylphthalate <5<5 ---- ---- ----µg/L5USEPA8270C

SVOC: Nitrosamines

N-Nitrosomethylethylamine <5<5 ---- ---- ----µg/L5USEPA8270C

N-Nitrosodiethylamine <5<5 ---- ---- ----µg/L5USEPA8270C

N-Nitrosopyrrolidine <10<10 ---- ---- ----µg/L10USEPA8270C

N-Nitrosomorpholine <5<5 ---- ---- ----µg/L5USEPA8270C

N-Nitrosodi-n-propylamine <5<5 ---- ---- ----µg/L5USEPA8270C

N-Nitrosopiperidine <5<5 ---- ---- ----µg/L5USEPA8270C

N-Nitrosodibutylamine <5<5 ---- ---- ----µg/L5USEPA8270C

Diphenylamine & 

N-Nitrosodiphenylamine

<5<5 ---- ---- ----µg/L5USEPA8270C

Diallate <5<5 ---- ---- ----µg/L5USEPA8270C

Methapyrilene <5<5 ---- ---- ----µg/L5USEPA8270C

SVOC: Nitroaromatics and Ketones

2-Picoline <5<5 ---- ---- ----µg/L5USEPA8270C

Acetophenone <5<5 ---- ---- ----µg/L5USEPA8270C

Nitrobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

Isophorone <5<5 ---- ---- ----µg/L5USEPA8270C

2.6-Dinitrotoluene <10<10 ---- ---- ----µg/L10USEPA8270C

2.4-Dinitrotoluene <10<10 ---- ---- ----µg/L10USEPA8270C

1-Naphthylamine <5<5 ---- ---- ----µg/L5USEPA8270C

4-Nitroquinoline-N-oxide <5<5 ---- ---- ----µg/L5USEPA8270C

5-Nitro-o-toluidine <5<5 ---- ---- ----µg/L5USEPA8270C

Azobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

1.3.5-Trinitrobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

Phenacetin <5<5 ---- ---- ----µg/L5USEPA8270C

4-Aminobiphenyl <5<5 ---- ---- ----µg/L5USEPA8270C

Pentachloronitrobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

Pronamide <5<5 ---- ---- ----µg/L5USEPA8270C

Dimethylaminoazobenzene <5<5 ---- ---- ----µg/L5USEPA8270C
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Analytical Results

------------MW-QCBH6Client sample IDSub-Matrix: WATER

------------14-Dec-2018 00:0014-Dec-2018 12:00Sampling date/time  

------------------------KL1812717-007KL1812717-006UnitLORCompound Method

SVOC: Nitroaromatics and Ketones - Continued

Chlorobenzilate <5<5 ---- ---- ----µg/L5USEPA8270C

SVOC: Haloethers

Bis(2-chloroethyl) ether <5<5 ---- ---- ----µg/L5USEPA8270C

Bis(2-chloroethoxy) methane <5<5 ---- ---- ----µg/L5USEPA8270C

4-Chlorophenyl phenyl ether <5<5 ---- ---- ----µg/L5USEPA8270C

4-Bromophenyl phenyl ether <5<5 ---- ---- ----µg/L5USEPA8270C

SVOC: Chlorinated Hydrocarbons

1.3-Dichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

1.4-Dichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

1.2-Dichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

Hexachloroethane <5<5 ---- ---- ----µg/L5USEPA8270C

1.2.4-Trichlorobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

Hexachloropropylene <5<5 ---- ---- ----µg/L5USEPA8270C

Hexachlorobutadiene <5<5 ---- ---- ----µg/L5USEPA8270C

Hexachlorocyclopentadiene <25<25 ---- ---- ----µg/L25USEPA8270C

Pentachlorobenzene <5<5 ---- ---- ----µg/L5USEPA8270C

Hexachlorobenzene (HCB) <10<10 ---- ---- ----µg/L10USEPA8270C

SVOC: Anilines and Benzidines

Aniline <5<5 ---- ---- ----µg/L5USEPA8270C

4-Chloroaniline <5<5 ---- ---- ----µg/L5USEPA8270C

2-Nitroaniline <10<10 ---- ---- ----µg/L10USEPA8270C

3-Nitroaniline <10<10 ---- ---- ----µg/L10USEPA8270C

Dibenzofuran <5<5 ---- ---- ----µg/L5USEPA8270C

4-Nitroaniline <5<5 ---- ---- ----µg/L5USEPA8270C

Carbazole <5<5 ---- ---- ----µg/L5USEPA8270C

3.3`-Dichlorobenzidine <5<5 ---- ---- ----µg/L5USEPA8270C

SVOC: Polycyclic Aromatic Hydrocarbons (PAHs)

Naphthalene <5<5 ---- ---- ----µg/L5USEPA8270C

Acenaphthylene <5<5 ---- ---- ----µg/L5USEPA8270C

Acenaphthene <5<5 ---- ---- ----µg/L5USEPA8270C

Fluorene <5<5 ---- ---- ----µg/L5USEPA8270C

Phenanthrene <5<5 ---- ---- ----µg/L5USEPA8270C

Anthracene <5<5 ---- ---- ----µg/L5USEPA8270C

Fluoranthene <5<5 ---- ---- ----µg/L5USEPA8270C
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Analytical Results

------------MW-QCBH6Client sample IDSub-Matrix: WATER

------------14-Dec-2018 00:0014-Dec-2018 12:00Sampling date/time  

------------------------KL1812717-007KL1812717-006UnitLORCompound Method

SVOC: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued

Pyrene <5<5 ---- ---- ----µg/L5USEPA8270C

Benz(a)anthracene <5<5 ---- ---- ----µg/L5USEPA8270C

Chrysene <5<5 ---- ---- ----µg/L5USEPA8270C

Benzo(b) & 

Benzo(k)fluoranthene

<10<10 ---- ---- ----µg/L10USEPA8270C

Benzo(a)pyrene <5<5 ---- ---- ----µg/L5USEPA8270C

Indeno(1.2.3.cd)pyrene <5<5 ---- ---- ----µg/L5USEPA8270C

Dibenz(a.h)anthracene <5<5 ---- ---- ----µg/L5USEPA8270C

Benzo(g.h.i)perylene <5<5 ---- ---- ----µg/L5USEPA8270C

VOC: Surrogates

1.2-Dichloroethane-D4 95.296.4 ---- ---- ----%5USEPA8260B

Toluene-D8 88.091.6 ---- ---- ----%5USEPA8260B

4-Bromofluorobenzene 109109 ---- ---- ----%5USEPA8260B

Volatile Organic Compound -Surrogates

Toluene-D8 89.893.2 ---- ---- ----%1USEPA8260B

1.2-Dichloroethane-D4 101102 ---- ---- ----%1USEPA8260B

4-Bromofluorobenzene 109110 ---- ---- ----%1USEPA8260B

SVOC: Acid Extractable Surrogates

2-Fluorophenol 34.040.2 ---- ---- ----%0.1USEPA8270C

Phenol-d5 32.240.5 ---- ---- ----%0.1USEPA8270C

2.4.6-Tribromophenol 64.169.7 ---- ---- ----%0.1USEPA8270C

SVOC: Base/NeutralExtractable Surrogates

Nitrobenzene -d5 52.054.0 ---- ---- ----%0.1USEPA8270C

2-Fluorobiphenyl 68.573.5 ---- ---- ----%0.1USEPA8270C

4-Terphenyl-d14 58.663.3 ---- ---- ----%0.1USEPA8270C
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

VOC: Surrogates

1.2-Dichloroethane-D4 17060-07-0 70 130

Toluene-D8 2037-26-5 70 130

4-Bromofluorobenzene 460-00-4 70 130

Volatile Organic Compound -Surrogates

Toluene-D8 2037-26-5 70 130

1.2-Dichloroethane-D4 17060-07-0 70 130

4-Bromofluorobenzene 460-00-4 70 130

SVOC: Acid Extractable Surrogates

2-Fluorophenol 367-12-4 20 60

Phenol-d5 ---- 20 60

2.4.6-Tribromophenol 118-79-6 50 140

SVOC: Base/NeutralExtractable Surrogates

Nitrobenzene -d5 4165-60-0 50 140

2-Fluorobiphenyl 321-60-8 50 140

4-Terphenyl-d14 1718-51-0 50 140
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 15KL1812718

:: LaboratoryClient ENVIROSOLUTIONS & CONSULTING SDN BHD ALS Technichem (M) Sdn. Bhd.

: :ContactContact MS CHUAH LI MOR Boo Chuanyong

:: AddressAddress NO 65B, JALAN SS21/60, DAMANSARA UTAMA, PETALING 

JAYA, SELANGOR

 47400

WISMA ALS, 21, Jalan Astaka U8/84, Bukit Jelutong Shah 

Alam Selangor Malaysia 40150

:: E-mailE-mail limor@envirosc.com boo.chuanyong@alsglobal.com

:: TelephoneTelephone 03 7733 8816 +603 7845 8257

:: FacsimileFacsimile 03 7733 8817 +603 7845 8258

:Project J18-780 QC Level : ALS Malaysia Standard Quality Schedule

:Order number Date Samples Received : 14-Dec-2018 20:35

:C-O-C number 12257 Date Analysis Commenced : 17-Dec-2018

Sampler : CHUAH LIMOR Issue Date : 27-Dec-2018 16:59

Site : PENGERANG PROJECT

8:No. of samples received

Quote number : ---- 8:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Signatories
This laboratory is accredited under STANDARDS MALAYSIA. The tests reported herein have been performed in accordance 

with laboratory’s Terms of Accreditation. This document has been electronically signed by authorized signatories indicated 

below. Electronic signing has been carried out in compliance with procedure specified in 21 CFR Part 11.

Signatories Position

Norain Yahya Chemist (IKM No: M/4233/7042/15)

Nuramira Abdmalek Chemist (IKM No: M/4867/8027/18)

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R

*Please direct all technical queries to the laboratory (Reports.KL@alsglobal.com)
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, ASTM, NIOSH and BS EN. In 

house developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not accredited for these tests.

~ = Indicates an estimated value.

Key :

ALS TECHNICHEM prepares this Test Report based on the tests requested and on the specific sample(s) submitted for analysis. The significance of this Report is subject to the adequacy and representative 

character of the sample(s) and to the comprehensiveness of the tests requested or made.  ALS TECHNICHEM assumes no responsibility for variations in quality or other characteristic of the product produced or 

supplied under conditions over which ALS TECHNICHEM has no control.

ALS TECHNICHEM acts for the customer from whom the instructions to act have originated. No other party is entitled to give instructions, particularly on the scope of analysis or delivery of report or certificate, 

unless so authorized by the customer.

l

ALS TECHNICHEM undertakes to exercise due care and skill in the performance of its analytical and consultancy services but no warranties are given and none may be implied directly or indirectly relating to ALS 

TECHNICHEM's test results, services or facilities. In no event shall ALS TECHNICHEM be liable to collateral, special or consequential damage.

l

Result < LOR = Not Detected (ND)l

Where moisture determination has been performed, results are reported on a dry weight basis.l
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Analytical Results

BH4-3.0BH3-4.0BH2-5.0BH2-1.0BH1-2.0Client sample IDSub-Matrix: SOIL

13-Dec-2018 10:0012-Dec-2018 17:0012-Dec-2018 15:0512-Dec-2018 14:2812-Dec-2018 11:30Sampling date/time  

KL1812718-005KL1812718-004KL1812718-003KL1812718-002KL1812718-001UnitLORCompound Method

Metals and Major Cations - Total

Antimony <5<5 <5 <5 <5mg/kg5USEPA6010B

Arsenic <1<1 <1 <1 <1mg/kg1USEPA6010B

Beryllium <1<1 <1 <1 <1mg/kg1USEPA6010B

Cadmium <1<1 <1 <1 <1mg/kg1USEPA6010B

Chromium 24 3 3 4mg/kg1USEPA6010B

Copper 26 1 1 4mg/kg1USEPA6010B

Lead 415 4 5 2mg/kg1USEPA6010B

Mercury <0.100.32 <0.10 0.15 0.25mg/kg0.10USEPA7471A

Nickel <1<1 <1 <1 <1mg/kg1USEPA6010B

Selenium <5<5 <5 <5 <5mg/kg5USEPA6010B

Silver <1<1 <1 <1 <1mg/kg1USEPA6010B

Thallium <5<5 <5 <5 <5mg/kg5USEPA6010B

Zinc 89 4 3 9mg/kg1USEPA6010B

Total Petroleum Hydrocarbon (TPH)

TPH C6-C9 <5<5 <5 <5 <5mg/kg5USEPA8260B

TPH C10-C14 <50<50 <50 <50 <50mg/kg50USEPA8015B

TPH C15-C28 <100<100 <100 <100 <100mg/kg100USEPA8015B

TPH C29-C36 <100<100 <100 <100 <100mg/kg100USEPA8015B

VOC: Monocylic Aromatics

Benzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Toluene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Ethylbenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

meta- & para-Xylene <1<1 <1 <1 <1mg/kg1USEPA8260B

Styrene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

ortho-Xylene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Isopropylbenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

n-Propylbenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.3.5-Trimethylbenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

sec-Butylbenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.2.4-Trimethylbenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

tert-Butylbenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

p-Isopropyltoluene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

n-Butylbenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

VOC: Oxygenated Compounds
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Analytical Results

BH4-3.0BH3-4.0BH2-5.0BH2-1.0BH1-2.0Client sample IDSub-Matrix: SOIL

13-Dec-2018 10:0012-Dec-2018 17:0012-Dec-2018 15:0512-Dec-2018 14:2812-Dec-2018 11:30Sampling date/time  

KL1812718-005KL1812718-004KL1812718-003KL1812718-002KL1812718-001UnitLORCompound Method

VOC: Oxygenated Compounds - Continued

2-Butanone (MEK) <5<5 <5 <5 <5mg/kg5USEPA8260B

4-Methyl-2-pentanone (MIBK) <5<5 <5 <5 <5mg/kg5USEPA8260B

2-Hexanone (MBK) <5<5 <5 <5 <5mg/kg5USEPA8260B

VOC: Fumigants

2.2-Dichloropropane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.2-Dichloropropane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

cis-1.3-Dichloropropylene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

trans-1.3-Dichloropropylene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.2-Dibromoethane (EDB) <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

VOC: Halogenated Aliphatics

Dichlorodifluoromethane <5<5 <5 <5 <5mg/kg5USEPA8260B

Chloromethane <5<5 <5 <5 <5mg/kg5USEPA8260B

Vinyl chloride <5<5 <5 <5 <5mg/kg5USEPA8260B

Bromomethane <5<5 <5 <5 <5mg/kg5USEPA8260B

Chloroethane <5<5 <5 <5 <5mg/kg5USEPA8260B

Trichlorofluoromethane <5<5 <5 <5 <5mg/kg5USEPA8260B

1.1-Dichloroethene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Iodomethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

trans-1.2-Dichloroethene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.1-Dichloroethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

cis-1.2-Dichloroethene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.1.1-Trichloroethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.1-Dichloropropylene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Carbon Tetrachloride <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.2-Dichloroethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Trichloroethene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Dibromomethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.1.2-Trichloroethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.3-Dichloropropane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Tetrachloroethene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.1.1.2-Tetrachloroethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

trans-1.4-Dichloro-2-butene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

cis-1.4-Dichloro-2-butene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.1.2.2-Tetrachloroethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B
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Analytical Results

BH4-3.0BH3-4.0BH2-5.0BH2-1.0BH1-2.0Client sample IDSub-Matrix: SOIL
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KL1812718-005KL1812718-004KL1812718-003KL1812718-002KL1812718-001UnitLORCompound Method

VOC: Halogenated Aliphatics - Continued

1.2.3-Trichloropropane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Pentachloroethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.2-Dibromo-3-chloropropane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Hexachlorobutadiene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

VOC: Halogenated Aromatics

Chlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Bromobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

2-Chlorotoluene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

4-Chlorotoluene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.3-Dichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.4-Dichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.2-Dichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.2.4-Trichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

1.2.3-Trichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

VOC: Trihalomethanes

Chloroform <2<2 <2 <2 <2mg/kg2USEPA8260B

Bromodichloromethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Dibromochloromethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

Bromoform <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8260B

SVOC: Phenolic Compounds

Phenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2-Chlorophenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2-Methylphenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

3- & 4-Methylphenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2-Nitrophenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2.4-Dimethylphenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2.4-Dichlorophenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2.6-Dichlorophenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

4-Chloro-3-methylphenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2.4.6-Trichlorophenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2.4.5-Trichlorophenol <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Pentachlorophenol <1.0<1.0 <1.0 <1.0 <1.0mg/kg1.0USEPA8270C

SVOC: Phthalate Esters

Dimethyl phthalate <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C
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SVOC: Phthalate Esters - Continued

Diethyl phthalate <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Di-n-butyl phthalate <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Butyl benzyl phthalate <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Bis(2-ethylhexyl)phthalate <5.0<5.0 <5.0 <5.0 <5.0mg/kg5.0USEPA8270C

Di-n-octylphthalate <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

SVOC: Nitrosamines

N-Nitrosomethylethylamine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

N-Nitrosodiethylamine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

N-Nitrosopyrrolidine <1.0<1.0 <1.0 <1.0 <1.0mg/kg1.0USEPA8270C

N-Nitrosomorpholine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

N-Nitrosodi-n-propylamine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

N-Nitrosopiperidine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

N-Nitrosodibutylamine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Diphenylamine & 

N-Nitrosodiphenylamine

<0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Diallate <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Methapyrilene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

SVOC: Nitroaromatics and Ketones

2-Picoline <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Acetophenone <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Nitrobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Isophorone <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2.6-Dinitrotoluene <1.0<1.0 <1.0 <1.0 <1.0mg/kg1.0USEPA8270C

2.4-Dinitrotoluene <1.0<1.0 <1.0 <1.0 <1.0mg/kg1.0USEPA8270C

1-Naphthylamine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

4-Nitroquinoline-N-oxide <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

5-Nitro-o-toluidine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Azobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

1.3.5-Trinitrobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Phenacetin <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

4-Aminobiphenyl <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Pentachloronitrobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Pronamide <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Dimethylaminoazobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C
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SVOC: Nitroaromatics and Ketones - Continued

Chlorobenzilate <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

SVOC: Haloethers

Bis(2-chloroethyl) ether <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Bis(2-chloroethoxy) methane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

4-Chlorophenyl phenyl ether <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

4-Bromophenyl phenyl ether <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

SVOC: Chlorinated Hydrocarbons

1.3-Dichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

1.4-Dichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

1.2-Dichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Hexachloroethane <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

1.2.4-Trichlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Hexachloropropylene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Hexachlorobutadiene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Hexachlorocyclopentadiene <2.5<2.5 <2.5 <2.5 <2.5mg/kg2.5USEPA8270C

Pentachlorobenzene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Hexachlorobenzene (HCB) <1.0<1.0 <1.0 <1.0 <1.0mg/kg1.0USEPA8270C

SVOC: Anilines and Benzidines

Aniline <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

4-Chloroaniline <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

2-Nitroaniline <1.0<1.0 <1.0 <1.0 <1.0mg/kg1.0USEPA8270C

3-Nitroaniline <1.0<1.0 <1.0 <1.0 <1.0mg/kg1.0USEPA8270C

Dibenzofuran <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

4-Nitroaniline <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Carbazole <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

3.3`-Dichlorobenzidine <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

SVOC: Polycyclic Aromatic Hydrocarbons (PAHs)

Naphthalene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Acenaphthylene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Acenaphthene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Fluorene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Phenanthrene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Anthracene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Fluoranthene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C
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SVOC: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued

Pyrene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Benz(a)anthracene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Chrysene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Benzo(b) & 

Benzo(k)fluoranthene

<1.0<1.0 <1.0 <1.0 <1.0mg/kg1.0USEPA8270C

Benzo(a)pyrene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Indeno(1.2.3.cd)pyrene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Dibenz(a.h)anthracene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

Benzo(g.h.i)perylene <0.5<0.5 <0.5 <0.5 <0.5mg/kg0.5USEPA8270C

VOC: Surrogates

1.2-Dichloroethane-D4 93.384.2 114 111 121%0.5USEPA8260B

Toluene-D8 93.4102 97.9 103 93.7%0.5USEPA8260B

4-Bromofluorobenzene 10193.4 91.4 90.1 89.0%0.5USEPA8260B

Volatile Organic Compound -Surrogates

1.2-Dichloroethane-D4 97.483.2 107 116 120%0.1USEPA8260B

4-Bromofluorobenzene 96.688.9 87.0 85.8 84.7%0.1USEPA8260B

Toluene-D8 93.5102 98.0 103 93.8%0.1USEPA8260B

SVOC: Acid Extractable Surrogates

2-Fluorophenol 76.779.4 83.0 87.1 76.3%0.1USEPA8270C

Phenol-d5 65.862.5 71.0 63.0 66.9%0.1USEPA8270C

2.4.6-Tribromophenol 70.669.9 70.4 70.2 64.4%0.1USEPA8270C

SVOC: Base/NeutralExtractable Surrogates

Nitrobenzene -d5 98.389.8 102 94.9 96.6%0.1USEPA8270C

2-Fluorobiphenyl 85.784.6 96.8 84.3 91.2%0.1USEPA8270C

4-Terphenyl-d14 124126 131 122 117%0.1USEPA8270C
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Metals and Major Cations - Total

Antimony <5<5 <5 ---- ----mg/kg5USEPA6010B

Arsenic <1<1 <1 ---- ----mg/kg1USEPA6010B

Beryllium <1<1 <1 ---- ----mg/kg1USEPA6010B

Cadmium <1<1 <1 ---- ----mg/kg1USEPA6010B

Chromium <1<1 <1 ---- ----mg/kg1USEPA6010B

Copper <14 <1 ---- ----mg/kg1USEPA6010B

Lead <13 <1 ---- ----mg/kg1USEPA6010B

Mercury 0.27<0.10 0.17 ---- ----mg/kg0.10USEPA7471A

Nickel <1<1 <1 ---- ----mg/kg1USEPA6010B

Selenium <5<5 <5 ---- ----mg/kg5USEPA6010B

Silver <1<1 <1 ---- ----mg/kg1USEPA6010B

Thallium <5<5 <5 ---- ----mg/kg5USEPA6010B

Zinc <13 <1 ---- ----mg/kg1USEPA6010B

Total Petroleum Hydrocarbon (TPH)

TPH C6-C9 <5<5 <5 ---- ----mg/kg5USEPA8260B

TPH C10-C14 <50<50 <50 ---- ----mg/kg50USEPA8015B

TPH C15-C28 <100<100 <100 ---- ----mg/kg100USEPA8015B

TPH C29-C36 <100<100 <100 ---- ----mg/kg100USEPA8015B

VOC: Monocylic Aromatics

Benzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Toluene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Ethylbenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

meta- & para-Xylene <1<1 <1 ---- ----mg/kg1USEPA8260B

Styrene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

ortho-Xylene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Isopropylbenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

n-Propylbenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.3.5-Trimethylbenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

sec-Butylbenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.2.4-Trimethylbenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

tert-Butylbenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

p-Isopropyltoluene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

n-Butylbenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

VOC: Oxygenated Compounds
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VOC: Oxygenated Compounds - Continued

2-Butanone (MEK) <5<5 <5 ---- ----mg/kg5USEPA8260B

4-Methyl-2-pentanone (MIBK) <5<5 <5 ---- ----mg/kg5USEPA8260B

2-Hexanone (MBK) <5<5 <5 ---- ----mg/kg5USEPA8260B

VOC: Fumigants

2.2-Dichloropropane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.2-Dichloropropane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

cis-1.3-Dichloropropylene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

trans-1.3-Dichloropropylene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.2-Dibromoethane (EDB) <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

VOC: Halogenated Aliphatics

Dichlorodifluoromethane <5<5 <5 ---- ----mg/kg5USEPA8260B

Chloromethane <5<5 <5 ---- ----mg/kg5USEPA8260B

Vinyl chloride <5<5 <5 ---- ----mg/kg5USEPA8260B

Bromomethane <5<5 <5 ---- ----mg/kg5USEPA8260B

Chloroethane <5<5 <5 ---- ----mg/kg5USEPA8260B

Trichlorofluoromethane <5<5 <5 ---- ----mg/kg5USEPA8260B

1.1-Dichloroethene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Iodomethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

trans-1.2-Dichloroethene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.1-Dichloroethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

cis-1.2-Dichloroethene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.1.1-Trichloroethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.1-Dichloropropylene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Carbon Tetrachloride <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.2-Dichloroethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Trichloroethene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Dibromomethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.1.2-Trichloroethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.3-Dichloropropane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Tetrachloroethene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.1.1.2-Tetrachloroethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

trans-1.4-Dichloro-2-butene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

cis-1.4-Dichloro-2-butene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.1.2.2-Tetrachloroethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B
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VOC: Halogenated Aliphatics - Continued

1.2.3-Trichloropropane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Pentachloroethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.2-Dibromo-3-chloropropane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Hexachlorobutadiene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

VOC: Halogenated Aromatics

Chlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Bromobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

2-Chlorotoluene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

4-Chlorotoluene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.3-Dichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.4-Dichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.2-Dichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.2.4-Trichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

1.2.3-Trichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

VOC: Trihalomethanes

Chloroform <2<2 <2 ---- ----mg/kg2USEPA8260B

Bromodichloromethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Dibromochloromethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

Bromoform <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8260B

SVOC: Phenolic Compounds

Phenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2-Chlorophenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2-Methylphenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

3- & 4-Methylphenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2-Nitrophenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2.4-Dimethylphenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2.4-Dichlorophenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2.6-Dichlorophenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

4-Chloro-3-methylphenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2.4.6-Trichlorophenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2.4.5-Trichlorophenol <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Pentachlorophenol <1.0<1.0 <1.0 ---- ----mg/kg1.0USEPA8270C

SVOC: Phthalate Esters

Dimethyl phthalate <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C
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SVOC: Phthalate Esters - Continued

Diethyl phthalate <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Di-n-butyl phthalate <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Butyl benzyl phthalate <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Bis(2-ethylhexyl)phthalate <5.0<5.0 <5.0 ---- ----mg/kg5.0USEPA8270C

Di-n-octylphthalate <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

SVOC: Nitrosamines

N-Nitrosomethylethylamine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

N-Nitrosodiethylamine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

N-Nitrosopyrrolidine <1.0<1.0 <1.0 ---- ----mg/kg1.0USEPA8270C

N-Nitrosomorpholine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

N-Nitrosodi-n-propylamine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

N-Nitrosopiperidine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

N-Nitrosodibutylamine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Diphenylamine & 

N-Nitrosodiphenylamine

<0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Diallate <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Methapyrilene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

SVOC: Nitroaromatics and Ketones

2-Picoline <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Acetophenone <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Nitrobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Isophorone <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2.6-Dinitrotoluene <1.0<1.0 <1.0 ---- ----mg/kg1.0USEPA8270C

2.4-Dinitrotoluene <1.0<1.0 <1.0 ---- ----mg/kg1.0USEPA8270C

1-Naphthylamine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

4-Nitroquinoline-N-oxide <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

5-Nitro-o-toluidine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Azobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

1.3.5-Trinitrobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Phenacetin <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

4-Aminobiphenyl <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Pentachloronitrobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Pronamide <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Dimethylaminoazobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C



13 of 15:Page

Work Order :

:Client

KL1812718

J18-780:Project

ENVIROSOLUTIONS & CONSULTING SDN BHD

Analytical Results

--------BH-QCBH6-3.0BH5-5.0Client sample IDSub-Matrix: SOIL

--------12-Dec-2018 00:0013-Dec-2018 15:1213-Dec-2018 11:55Sampling date/time  

----------------KL1812718-008KL1812718-007KL1812718-006UnitLORCompound Method

SVOC: Nitroaromatics and Ketones - Continued

Chlorobenzilate <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

SVOC: Haloethers

Bis(2-chloroethyl) ether <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Bis(2-chloroethoxy) methane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

4-Chlorophenyl phenyl ether <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

4-Bromophenyl phenyl ether <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

SVOC: Chlorinated Hydrocarbons

1.3-Dichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

1.4-Dichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

1.2-Dichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Hexachloroethane <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

1.2.4-Trichlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Hexachloropropylene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Hexachlorobutadiene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Hexachlorocyclopentadiene <2.5<2.5 <2.5 ---- ----mg/kg2.5USEPA8270C

Pentachlorobenzene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Hexachlorobenzene (HCB) <1.0<1.0 <1.0 ---- ----mg/kg1.0USEPA8270C

SVOC: Anilines and Benzidines

Aniline <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

4-Chloroaniline <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

2-Nitroaniline <1.0<1.0 <1.0 ---- ----mg/kg1.0USEPA8270C

3-Nitroaniline <1.0<1.0 <1.0 ---- ----mg/kg1.0USEPA8270C

Dibenzofuran <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

4-Nitroaniline <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Carbazole <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

3.3`-Dichlorobenzidine <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

SVOC: Polycyclic Aromatic Hydrocarbons (PAHs)

Naphthalene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Acenaphthylene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Acenaphthene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Fluorene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Phenanthrene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Anthracene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Fluoranthene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C
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Analytical Results

--------BH-QCBH6-3.0BH5-5.0Client sample IDSub-Matrix: SOIL

--------12-Dec-2018 00:0013-Dec-2018 15:1213-Dec-2018 11:55Sampling date/time  

----------------KL1812718-008KL1812718-007KL1812718-006UnitLORCompound Method

SVOC: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued

Pyrene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Benz(a)anthracene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Chrysene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Benzo(b) & 

Benzo(k)fluoranthene

<1.0<1.0 <1.0 ---- ----mg/kg1.0USEPA8270C

Benzo(a)pyrene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Indeno(1.2.3.cd)pyrene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Dibenz(a.h)anthracene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

Benzo(g.h.i)perylene <0.5<0.5 <0.5 ---- ----mg/kg0.5USEPA8270C

VOC: Surrogates

1.2-Dichloroethane-D4 120117 114 ---- ----%0.5USEPA8260B

Toluene-D8 97.3104 99.2 ---- ----%0.5USEPA8260B

4-Bromofluorobenzene 94.593.0 102 ---- ----%0.5USEPA8260B

Volatile Organic Compound -Surrogates

1.2-Dichloroethane-D4 122114 120 ---- ----%0.1USEPA8260B

4-Bromofluorobenzene 89.988.6 97.4 ---- ----%0.1USEPA8260B

Toluene-D8 97.5104 99.4 ---- ----%0.1USEPA8260B

SVOC: Acid Extractable Surrogates

2-Fluorophenol 85.085.1 79.9 ---- ----%0.1USEPA8270C

Phenol-d5 70.062.6 66.0 ---- ----%0.1USEPA8270C

2.4.6-Tribromophenol 64.364.4 63.4 ---- ----%0.1USEPA8270C

SVOC: Base/NeutralExtractable Surrogates

Nitrobenzene -d5 10097.1 94.8 ---- ----%0.1USEPA8270C

2-Fluorobiphenyl 89.583.7 88.9 ---- ----%0.1USEPA8270C

4-Terphenyl-d14 125130 133 ---- ----%0.1USEPA8270C
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

VOC: Surrogates

1.2-Dichloroethane-D4 17060-07-0 70 130

Toluene-D8 2037-26-5 70 130

4-Bromofluorobenzene 460-00-4 70 130

Volatile Organic Compound -Surrogates

1.2-Dichloroethane-D4 17060-07-0 70 130

4-Bromofluorobenzene 460-00-4 70 130

Toluene-D8 2037-26-5 70 130

SVOC: Acid Extractable Surrogates

2-Fluorophenol 367-12-4 50 140

Phenol-d5 ---- 50 140

2.4.6-Tribromophenol 118-79-6 50 140

SVOC: Base/NeutralExtractable Surrogates

Nitrobenzene -d5 4165-60-0 50 140

2-Fluorobiphenyl 321-60-8 50 140

4-Terphenyl-d14 1718-51-0 50 140
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1.0 SECTION 1:  INTRODUCTION 

1.1 ODOUR SAMPLING AND DETERMINATION OBJECTIVE 
 
An odour sampling and determination exercise was carried out on 18th and 19th July 
2018 (Wednesday and Thursday) at surrounding areas of Proposed Pengerang 
Energy Complex (PEC), Lot PTD 2083, Pengerang Industrial Park, Mukim 
Pengerang, Daerah Kota Tinggi, Johor Darul Ta’zim (hereinafter known as the 
“Project Site”).  
 
The location plan of the Project Site is as shown in Figure 1-1 and the identified 
odour sampling locations are as shown in Figure 3-1.   
 
The objective of the odour sampling and determination exercise is to establish the 
perceived odour concentration in Dilution to Threshold (D/T) using Nasal Ranger® 
Field Olfactometer at identified sampling points for three (3) periods namely 
afternoon, night-time and morning.  
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Figure 1-1: Location Map of the Project Site 
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2.0 SECTION 2: METHODOLOGY  

The current available common odour sampling and determination methods in 
Malaysia are as follows (not exhaustive, there may be other methods available): 

 
 
In accordance to the United Kingdom (UK) Environment Agency as outlined in its 
document entitled “H4 - Odour Management - How to comply with your 
environmental permit (March 2011)”, the dynamic olfactometry is not suitable for 
measuring odours in ambient context. While, in the guidance document by the 
United Kingdom (UK) Institute of Air Quality Management entitled “Guidance on 
the assessment of odour for planning”, the Nasal Ranger® Field Olfactometer 
had being identified as one of the portable field olfactometry suitable for ambient 
measurements. 
 
Currently, in Malaysia, there is no specific guideline formulated for odour 
measurement in ambient. 
 

2.1 NASAL RANGER® FIELD OLFACTOMETER 

 
Field olfactometer namely Nasal Ranger® developed by St. Croix Sensory Inc. (for 
details of the Nasal Ranger®, please refer to Appendix A) was employed on-site by 
SNA (SOx NOx Asia Sdn Bhd) personnel for this odour sampling and determination 
exercise. 
 
The Nasal Ranger® Field Olfactometer is portable device with a source of clean 
filtered air and a dilution system based on several calibrated orifices: the assessor 
may gradually reduce the dilution of external air until he perceives its odour, 
obtaining its D/T value (dilution to threshold), according to the American Society for 
Testing and Materials technical standard namely ASTM E679-04: 2011: Standard 
Practice for Determination of Odour and Taste Threshold by a Forced-Choice 
Ascending Concentration Series Method of Limits. 
 
The Nasal Ranger® Field Olfactometer uses carbon filters to directly clean ambient 
air to be used as the odour-free diluting gas. The filtered air is mixed with odourous 
ambient air at discrete volume ratios.  
 
The Nasal Ranger® consists of a nasal mask at the edge; two carbon filters are 
attached to the opposite sides of the Nasal Ranger® housing. Dilution ratio of clean 
air to sample air is controlled via the D/T dial, which contains six D/T positions (six 
orifices with traceable calibration namely 60, 30, 15, 7, 4 and 2), alternating with six 
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blank positions for the user to inhale only odour-free filtered air. In determining of 
the odour detection level (D/T value), the assessor need to place his nose firmly 
inside the nasal mask, sets the D/T ratio turning the D/T dial, and inhales through 
the nasal mask; then the assessor turns the dial, slowly increasing concentration of 
the mix, until the odour in the ambient air is detected. 
 
An electronic flowmeter built into the Nasal Ranger® barrel measures the total 
volume of mixed airflow that is inhaled by the assessor and is travelling down the 
barrel on the way to the nasal mask: the inhalation flowrate should be within the 
factory calibration flowrate of 16-20 liter per minute. 
 

Note: *The Nasal Ranger® Field Olfactometer is only suitable for determination of 
perceived odour at ambient level. It is not suitable for perceived odour at high 
concentration (i.e. at source) in term of health aspect due to exposure to odourous 

pollutants to the assessor.   
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3.0 SECTION 3: RESULT 

3.1 RESULT 
 
Results of the odour sampling and determination exercise carried out on 18th and 
18th July 2018 (Wednesday and Thursday) by SNA personnel are summarized in 
Table 3-1 to Table 3-3. Wind direction and wind speed at each sampling location 
for the three (3) periods are indicated in Figure 3-2 to Figure 3-4.  
 
Currently, in Malaysia, there is no guideline or standard for ambient odour 
concentration perceived. Nevertheless, for the purpose of comparison, the following 
table from Charles McGinley, P.E. (2000): Enforceable Permit Odor Limits is 
being adopted. 
 

 

Source:  Charles McGinley, P.E. (2000): Enforceable Permit Odor Limits. 

 
Afternoon 
 
The odour perceived at Between Project Site (O1) and The Fairway Golf Villas 
(O5) was occasional very faint green smell (pleasant) at odour concentration of less 
than 2 D/T and constant very faint combustion smell (unpleasant) at odour 
concentration of less than 2 D/T respectively. 
 
No distinct odour i.e. neutral was perceived at Nearby Existing Project Site 
Entrance (O2), Sekolah Kebangsaan Lepau (O3), and Kampung Bukit Pelali 
(O4). 
 
Night-time 
 
The odour perceived at Nearby Existing Project Site Entrance (O2) was 
occasional very faint combustion smell (unpleasant) at odour concentration of less 
than 2 D/T. Meanwhile, at Kampung Bukit Pelali (O4) the odour perceived was 
constant very faint green smell (pleasant) at odour concentration of less than 2 D/T. 
Whereas, at The Fairway Golf Villas (O5) the odour perceived was constant very 
faint grass smell (pleasant) at odour concentration of less than 2 D/T. 
 
No distinct odour i.e. neutral was perceived at Between Project Site (O1) and 
Sekolah Kebangsaan Lepau (O3). 
 
Morning 
 
The odour perceived at Nearby Existing Project Site Entrance (O2) and Sekolah 
Kebangsaan Lepau (O3) was constant very faint combustion smell (unpleasant) at 
odour concentration of less than 2 D/T for both locations. Meanwhile, at Between 
Project Site (O1) the odour perceived was constant very faint green smell 
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(pleasant) at odour concentration of less than 2 D/T. At Kampung Bukit Pelali 
(O4), the odour perceived was occasional very faint vehicle combustion smell 
(unpleasant) and constant very faint green smell (pleasant) with odour 
concentration of less than 2 D/T for both. Whereas, at The Fairway Golf Villas 
(O5) the odour perceived was constant very faint tar smell (unpleasant) and 
constant very faint green smell (pleasant) at odour concentration of less than 2 D/T 
for both. 
 
 
 
 



Baseline Odour Sampling and Determination Exercise at the Proposed Pengerang Energy Complex and Its Surrounding Areas, Pengerang, Johor  
(18th & 19th July 2018) 
 

SECTION 3: RESULT 
 

 

SOx NOx Asia Sdn Bhd ©Copyright 2018, all rights reserved 3-3 
Issue 1.0/July 2018 

Figure 3-1: Location of Sampling Points 
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Table 3-1: Result of Odour Sampling and Determination during Afternoon Period (2.00 pm to 4.00 pm) 
 

Sampling Location Photo Remarks Hedonic Tone Scale Odour Character Descriptor 
Dilution-to-Threshold 

(D/T) 

Between Project Site 
(O1) 
 
N 1° 23' 19.65" 
E 104° 10' 40.42" 

 

Time of sampling: 3.29 pm 
Wind direction: North (N) 
Wind speed: 2.6 m/s 
Temperature: 32.2°C 
Relative humidity: 60.5% 

 

Occasional very faint green smell 
(pleasant) 

<2 
(Green) 

Nearby Existing Project 
Site Entrance (O2) 
 
N 1° 23' 22.72" 
E 104° 10' 48.80" 

 

Time of sampling: 3.36 pm 
Wind direction: North (N) 
Wind speed: 3.7 m/s 
Temperature: 31.7°C 
Relative humidity: 62.0% 

 

Neutral 0 

Sekolah Kebangsaan 
Lepau (O3) 
 
N 1° 23' 21.38" 
E 104° 8' 58.47" 

 

Time of sampling: 3.53 pm 
Wind direction: Northwest (NW) 
Wind speed: 2.3 m/s 
Temperature: 32.1°C 
Relative humidity: 59.3% 

 

Neutral 0 

Kampung Bukit Pelali 
(O4) 
 
N 1° 23' 49.71" 
E 104° 12' 42.25" 

 

Time of sampling: 4.12 pm 
Wind direction: Northeast (NE) 
Wind speed: 0.8 m/s 
Temperature: 32.6°C 
Relative humidity: 61.0% 

 

Neutral 0 

The Fairway Golf Villas 
(O5) 
 
N 1° 24' 41.26" 
E 104° 10' 7.40" 

 

Time of sampling: 4.25 pm 
Wind direction: Northwest (NW) 
Wind speed: 1.4 m/s 
Temperature: 32.9°C 
Relative humidity: 62.7% 

 

Constant very faint combustion 
smell (unpleasant) 

<2 
(Combustion) 

Note: 
Hedonic Scale:  

Pleasant Neutral Unpleasant Very unpleasant Unbearable 

0 means not detected (no odour perceived) while <2 means very faint odour perceived (above odour threshold) 
Calm = less than 0.3 m/s 
Wind direction indicates blowing to 
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Table 3-2: Result of Odour Sampling and Determination during Night-time Period (9.00 pm to 11.00 pm) 
 

Sampling Location Photo Remarks Hedonic Tone Scale Odour Character Descriptor 
Dilution-to-Threshold 

(D/T) 

Between Project Site 
(O1) 
 
N 1° 23' 19.65" 
E 104° 10' 40.42" 

 

Time of sampling: 8.48 pm 
Wind direction: West (W) 
Wind speed: 1.2 m/s 
Temperature: 27.9°C 
Relative humidity: 78.9% 

 

Neutral 0 

Nearby Existing Project 
Site Entrance (O2) 
 
N 1° 23' 22.72" 
E 104° 10' 48.80" 

 

Time of sampling: 8.55 pm 
Wind direction: North (N) 
Wind speed: 1.3 m/s 
Temperature: 27.8°C 
Relative humidity: 78.1% 

 

Occasional very faint combustion 
smell (unpleasant) 

<2 
(Combustion) 

Sekolah Kebangsaan 
Lepau (O3) 
 
N 1° 23' 21.38" 
E 104° 8' 58.47" 

 

Time of sampling: 9.11 pm 
Wind direction: Northwest (NW) 
Wind speed: 2.2 m/s 
Temperature: 28.8°C 
Relative humidity: 77.0% 

 

Neutral 0 

Kampung Bukit Pelali 
(O4) 
 
N 1° 23' 49.71" 
E 104° 12' 42.25" 

 

Time of sampling: 9.29 pm 
Wind direction: - 
Wind speed: Calm 
Temperature: 28.5°C 
Relative humidity: 76.0% 

 

Constant very faint green smell 
(pleasant) 

<2 
(Green) 

The Fairway Golf Villas 
(O5) 
 
N 1° 24' 41.26" 
E 104° 10' 7.40" 

 

Time of sampling: 9.43 pm 
Wind direction: - 
Wind speed: Calm 
Temperature: 27.1°C 
Relative humidity: 81.9% 

 

Constant very faint grass smell 
(pleasant) 

<2 
(Green) 

Note: 
Hedonic Scale:  

Pleasant Neutral Unpleasant Very unpleasant Unbearable 

0 means not detected (no odour perceived) while <2 means very faint odour perceived (above odour threshold) 
Calm = less than 0.3 m/s 
Wind direction indicates blowing to 
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Table 3-3: Result of Odour Sampling and Determination during Morning Period (9.00 am to 11.00 am) 
 

Sampling Location Photo Remarks Hedonic Tone Scale Odour Character Descriptor 
Dilution-to-Threshold 

(D/T) 

Between Project Site 
(O1) 
 
N 1° 23' 19.65" 
E 104° 10' 40.42" 

 

Time of sampling: 9.07 am 
Wind direction: South (S) 
Wind speed: 0.6 m/s 
Temperature: 25.5°C 
Relative humidity: 89.9% 

 

Constant very faint green smell 
(pleasant) 

<2 
(Green) 

Nearby Existing Project 
Site Entrance (O2) 
 
N 1° 23' 22.72" 
E 104° 10' 48.80" 

 

Time of sampling: 9.14 am 
Wind direction: Northwest (NW) 
Wind speed: 0.6 m/s 
Temperature: 27.2°C 
Relative humidity: 81.2% 

 

Constant very faint combustion 
smell (unpleasant) 

<2 
(Combustion) 

Sekolah Kebangsaan 
Lepau (O3) 
 
N 1° 23' 21.38" 
E 104° 8' 58.47" 

 

Time of sampling: 9.28 am 
Wind direction: Northwest (NW) 
Wind speed: 0.5 m/s 
Temperature: 28.3°C 
Relative humidity: 79.6% 

 

Constant very faint combustion 
smell (unpleasant) 

<2 
(Combustion) 

Kampung Bukit Pelali 
(O4) 
 
N 1° 23' 49.71" 
E 104° 12' 42.25" 

 

Time of sampling: 9.47 am 
Wind direction: West (W) 
Wind speed: 0.7 m/s 
Temperature: 29.4°C 
Relative humidity: 76.5% 

 

Occasional very faint vehicle 
combustion smell (unpleasant) and 

constant very faint green smell 
(pleasant) 

<2 
(Vehicle combustion); 

<2 
(Green) 

The Fairway Golf Villas 
(O5) 
 
N 1° 24' 41.26" 
E 104° 10' 7.40" 

 

Time of sampling: 9.58 am 
Wind direction: - 
Wind speed: Calm 
Temperature: 30.3°C 
Relative humidity: 76.5% 

 

Constant very faint tar smell 
(unpleasant) and constant very 

faint green smell (pleasant) 

<2 
(Tar); 

<2 
(Green) 

Note: 
Hedonic Scale:  

Pleasant Neutral Unpleasant Very unpleasant Unbearable 

0 means not detected (no odour perceived) while <2 means very faint odour perceived (above odour threshold) 
Calm = less than 0.3 m/s 
Wind direction indicates blowing to 
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Figure 3-2: Wind Direction, Wind Speed and Temperature during Afternoon Period  

 
Note: The D/T value shown above is the highest D/T perceived. 
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Figure 3-3: Wind Direction, Wind Speed and Temperature during Night-time Period  

 
Note: The D/T value shown above is the highest D/T perceived. 
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Figure 3-4: Wind Direction, Wind Speed and Temperature during Morning Period 

 
Note: The D/T value shown above is the highest D/T perceived. 



   
Baseline Odour Sampling and Determination Exercise at the Proposed Pengerang Energy Complex and Its Surrounding Areas, 
Pengerang, Johor  
(18th & 19th July 2018) 
 

SECTION 4: CONCLUSION 
 

SOx NOx Asia Sdn Bhd ©Copyright 2018, all rights reserved 4-1 
Issue 1.0/July 2018 
  

4.0 SECTION 4: CONCLUSION 

4.1 CONCLUSION 
 
The results of the perceived odour concentrations obtained from the odour sampling and 
determination using the Nasal Ranger® Field Olfactometer carried out on 18th and 19th July 
2018 are summarized below for the perceived concentration in D/T for unpleasant smell 
throughout the sampling exercise. 
 

Sampling Location 
Dilution to Threshold (D/T) 

*Range 1 
Afternoon Night-time Morning 

Between Project Site 
(O1) 

<2 
(Combustion) 

0 0 0 

Nearby Existing Project 
Site Entrance (O2) 

0 <2 
(Combustion) 

<2 
(Combustion) 

0 - <2 

Sekolah Kebangsaan 
Lepau (O3) 

0 0 <2 
(Combustion) 

0 - <2  

Kampung Bukit Pelali 
(O4) 0 0 

<2  
(Vehicle 

combustion) 
0 - <2 

The Fairway Golf Villas 
(O5) 

<2  
(Combustion) 

0 <2 
(Tar) 

0 - <2 

*Range 2 0 - <2 0 - <2 0 - <2  

Note: 0 means not detected (no odour perceived) while <2 means very faint odour perceived (above odour 
threshold) 

 *Range 1 is sampling location based while Range 2 is sampling period based. 

 
It could be observed that the highest D/T for unpleasant smells perceived through this 
sampling exercise was only less than 2 D/T which is below the objectionable level of 7 D/T 
at the identified odour sensitive receptors. The perceived low residual smell due to 
combustion activities is attributed from the on-going construction activity at the nearby 
petrochemical complex. 
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Nasal Ranger® Field Olfactometer 



Measure odors 
with precision.

Nasal Ranger® Field Olfactometer



Now, facility operators, community
inspectors and neighborhood citizens
can conduct complete odor monitoring,
regulation, enforcement and documenta-
tion in the field. The Nasal Ranger® goes
beyond traditional estimation methods,
easily measuring odor strength at specific
locations surrounding a facility.

Field Olfactometry 
is a Necessity
Measuring odor strength is crucial for deter-
mining specific odor sources, verifying com-
plaints, monitoring daily industrial operations
and documenting specific odor episodes. Its
applications are endless: industrial, agricultur-
al, and municipal operations including waste-
water treatment, landfills, composting, manu-
facturing and much more.

With the Nasal Ranger® you can:

• Monitor daily industrial operations

• Evaluate odor mitigation methods

• Create credible, defensible evidence

• Determine and monitor compliance

• Investigate odor control effectiveness

• Verify odor dispersion modeling

• Determine specific odor sources

• Verify odor complaints

Nasal Ranger®

Field Olfactometer
The Nasal Ranger® is a portable odor-measur-
ing device that allows users to quantify odor
strength in nearly any location or circum-
stance. This essential tool offers an innova-
tive, easy-to-use alternative to guessing at
odor strength.

In 2003, Central Davis Sewer District (Salt Lake City,   
UT) implemented odor monitoring with the Nasal Ranger

into a comprehensive facility-wide odor management plan
at their 10 MGD waste water treatment plant (WWTP).
The Nasal Ranger was utilized to assist in identifying odor
sources throughout the facility, and, after mitigation
actions were taken, the Nasal Ranger was used to quantify
the success of these changes through weekly community
monitoring. With these changes and a new aggressive
complaint response program, the WWTP significantly
reduced community odor complaints. CDSD plans to con-
tinue use of the Nasal Ranger to maintain their good rela-
tionship with the neighboring citizens.

BioCycle, Journal of Composting & Organics Recycling,      
September 2004



How the Nasal Ranger® Works
The Nasal Ranger® provides a precise odor strength meas-

urement that is consistent from place to place, facility to

facility and user to user. It takes the subjectivity out of

odor measurement and provides a universal standard for

personnel to document odor strength in the field. The

Nasal Ranger® provides a cost-effective method to confi-

dently measure odors.

Nasal Ranger®

Training
A focused Nasal Ranger® training

course is available through the 

St. Croix Sensory “ODOR SCHOOL®”.

This complete training program 

gives Nasal Ranger® users extensive

knowledge and experience with its

various monitoring and 

measuring capabilities.

Dilution-to-Threshold

Using the Nasal Ranger® is a reliable way to quantify odor strength in terms of “Dilution-to-
Threshold” (D/T) ratios. The D/T measurement is the most common method of measuring
odors. This allows experts to quantify odors on a commonly recognized scale.  

To make a D/T measurement, carbon-filtered air is mixed with specific volumes of odorous
ambient air. The D/T ratio is a measure of the number of dilutions needed to take the odor-
ous air to its threshold.

Calibrated for Accuracy

Because sniff rates vary from user to user, the Nasal Ranger® includes a calibrated
flow sensor to increase measurement consistency. When in use, the flow sensor

assures users that their “sniff rate reading” is at the inhalation target. Each
Nasal Ranger® comes with a calibration certificate to guarantee accuracy.

“The portability and ease of 
use of the Nasal Ranger allowed
the County to quantify odors

around a municipal waste handling
facility before and after odor mitiga-

tion efforts were introduced. The data
gave us the confidence that our mitiga-
tion efforts were successful and odors
from the facility would not impact the
neighborhood.”

Jake Smith
Senior Environmentalist
Hennepin County, Minnesota

"We have successfully used 
the Nasal Ranger to determine odor thresh-
olds at animal feeding operations and
other odorous industries in the Southern
United States."

Susan Schiffman, Ph.D., 
Durham, NC
Researcher in the area of taste and smell and
their relation to mood and well-being. She is
recognized in the sensory field and specifically
in the area of agricultural odors research.



[ Nasal Mask ] 

Teflon coated, replaceable Nasal Mask is ergonomically
designed to fit your nose comfortably. Check valves allow
comfortable breathing through the mask.

[ Comfort Seal ] 

The Comfort Seal is a disposable foam seal designed to ensure
comfort of the Nasal Mask.

[ Mask Wipes ] 

Individual isopropyl alcohol wipes are used to clean Nasal
Masks between uses.

[ Universal Odor-Filter Cartridges ]

The replaceable odor-filter cartridges contain a proprietary
blend of granular activated carbon, which is designed to
remove odors from the ambient air to create the odor-free dilu-
tion air. Individually wrapped pairs of replacement cartridges
attach easily to the Nasal Ranger®.

[ High D/T Dial ] 

An alternate orifice dial allows you to expand your measure-
ment capabilities with D/T's of 60, 100, 200, 300, 400 and
500

[ Odor Sensitivity Kit ] 

Originally designed for physicians to measure the sense of
smell, this kit has been adapted for use in the olfactometry
field to measure a user’s sensitivity and to provide measurable
proof of a user’s appropriateness for odor detection tasks. 

PO Box 313  | 3549 Lake Elmo Avenue
Lake Elmo, MN 55042
1.800.879.9231
[ P ] 651.439.0177
[ F ] 651.439.1065
[ E ] info@nasalranger.com
www.nasalranger.com
www.fivesenses.com

The Nasal Ranger® comes
complete with Odor Filter
Cartridges (4), Nasal Mask 
with Check Valves, Comfort 
Seal and storage pouch,
Additional Comfort Seals (5),
Isopropyl Alcohol Mask
Wipes (10), Barrel Cleaning
Brush, 9-Volt Battery, Shoulder
Strap and Carrying Case.

Accessories

Call today to learn 
more about the Nasal Ranger®

1-800-879-9231 or visit www.nasal-
ranger.com



Soil Boring Log

Coordinate N:   1.385149°

Location:                             PEC Coordinate E: 104.175596° 

Start Date:     12/12/2018 Ground Elevation: 4.660 m        

Completed Date 12/12/2018 Top Of Well Elevation: 4.273 m

Top of Well (T.O.W.)  

0.0

1120 BH1-0.5 0.5 Reddish white soil with yellow deposits, dry, loose, odourless, silty clay

1125 BH1-1.0 1.0 Ditto, moist Static Water Level 0.7

1130 BH1-2.0 2.0 1 Brown soil, moist, loose, odourless, silt

 

1133 BH1-3.0 3.0 Brown soil, organic materials, saturated, loose, odourless, silt Top of Screen 3.0

1148 BH1-4.0 4.0 Dark brown soil, saturated, odourless, silt

1155 BH1-5.0 5.0 Grey soil, saturated, odourless, silt

Boring Details

Borehole Diameter:         

Wet Auger:                         

Dry Auger:                          

Total Depth:                       5 m                   

Water First Noticed:         0.7 m bgs

Borehole Converted to:   Temporary well

Time Soil Sample I.D.
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Job I.D.: J18-780B Boring Log No.:   BH1

Driller:                    Propocon

Logged by:             CLM, HZ       

Drilling Method:   Percussion drill with hollow stem 

auger

Description of Material

Well Diagram

Depth 

from 

G.S.Ground surface (G.S.)

Top of Sand

S
o

il

Ground Completion:   Stick up

Remarks: Well Installation Details

The borehole is located nex to a fish pond Well Diameter:                        

Soil sample is taken at 2.0 m depth Screen:                         3 m                    

Sand Pack:                   5 m              

Bentonite Seal:            None



Soil Boring Log

Coordinate N:   1.387703°

Location:                             PEC Coordinate E: 104.176754°  

Start Date:     12/12/2018 Ground Elevation: 6.347 m        

Completed Date 12/12/2018 Top Of Well Elevation: 6.567 m

Top of Well (T.O.W.)  

0.0

1425 BH2-0.5 0.5 Reddish soil with white deposits, gravel, dry, odourless, silty clay

1428 BH2-1.0 1.0 1 Reddish soil, gravel, dry, dense, odourless, silty clay Static Water Level 1.0 m

1438 BH1-2.0 2.0 Grey soil, saturated, loose, gravel, odourless, clayed silt

 

1442 BH2-3.0 3.0 Grey soil, organic matter (twigs), saturated, loose, odourless, silt Top screen 3.0 m

1448 BH2-4.0 4.0 Ditto, less grainy (smooth)

1505 BH2-5.0 5.0 1 Grey soil with reddish deposits, dense, saturated, odourless, silty clay

Boring Details

Borehole Diameter:         

Wet Auger:                         -

Dry Auger:                          

Total Depth:                       5 m                   

Water First Noticed:         1 m bgs

Borehole Converted to:   Temporary well

Time Soil Sample I.D.

D
e
p

th
 (
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)
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Job I.D.: J18-780B Boring Log No.:   BH2

Driller:                    Propocon

Logged by:             CLM, HZ       

Drilling Method:   Percussion drill with hollow stem 

auger

Description of Material

Well Diagram

Depth 

from 

G.S.Ground surface (G.S.)

S
o

il

Top of Sand

Ground Completion:   Stick up

Remarks: Well Installation Details

Soil samples collected at 1.0 m and 5.0 m depth Well Diameter:                        

for above and below groundwater level. Screen:                         3 m                     

Sand Pack:                   5 m              

Bentonite Seal:            None



Soil Boring Log

Coordinate N: 1.385245°

Location:                             PEC Coordinate E: 104.173094° 

Start Date:     12/12/2018 Ground Elevation: 4.183 m        

Completed Date 12/12/2018 Top Of Well Elevation: 4.381 m

Top of Well (T.O.W.)  

0.0

1639 BH3-0.5 0.5 Brown grey soil, dry, loose, gravel, odourless, silty sand

1645 BH3-1.0 1.0 grey brown, loose, gravel, moist, odourless, silty sand Static Water Level 1.0 m

1651 BH3-2.0 2.0 Grey soil, dense, moist, odourless, clayed sand

 

1656 BH3-3.0 3.0 Greyish white, dense, dry, odourless, clayed sand Top of Screen 3.0 m

1700 BH3-4.0 4.0 1 White with red deposits, dry, odourless, sandy clay

1719 BH3-5.0 5.0 Redish white soil, moist, dense, odourless, silty clay

Boring Details

Borehole Diameter:         

Wet Auger:                         -

Dry Auger:                        

Total Depth:                       5 m                   

Water First Noticed:         1 m bgs

Borehole Converted to:   Temporary well

Time Soil Sample I.D.

D
e
p

th
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)
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Job I.D.: J18-780B Boring Log No.:   BH3

Driller:                    Propocon

Logged by:             CLM, HZ       

Drilling Method:   Percussion drill with hollow stem 

auger

Description of Material

Well Diagram

Depth 

from 

G.S.Ground surface (G.S.)

S
o

il

Top of Sand

Ground Completion:   Stick up

Remarks: Well Installation Details

The borehole is located in the orchid farm Well Diameter:                       

Soil sample is collected at 4 m depth Screen:                         3 m                     

Duplicate soil sample is also taje at 4 m depth Sand Pack:                   5 m              

Bentonite Seal:            None



Soil Boring Log

Coordinate N: 1.387939°

Location:                             PEC Coordinate E:  104.172294°

Start Date:     13/12/2018 Ground Elevation: 4.638 m        

Completed Date 13/12/2018 Top Of Well Elevation: 3.893 m

Top of Well (T.O.W.)  

0.0

0920 BH4-0.5 0.5 Red soil, dry, loose, peat odour, silty clay

0930 BH4-1.0 1.0 Ditto, moist

0940 BH4-2.0 2.0 Reddish with grey  and yellow deposits, loose, moist, peat odour, silty clay Static Water Level 2.0 m

 

0945 BH4-3.0 3.0 1 Brown soil, organic materials, saturated, loose, odourless, silt Top of Screen 3.0 m

1002 BH4-4.0 4.0 Dark-brown peat soil, loose, moist, slight peat odour, silt

1005 BH4-5.0 5.0 Dark-brown peat soil, loose, saturated, odourless, silt

Boring Details

Borehole Diameter:         

Wet Auger:                         -

Dry Auger:                          

Total Depth:                       5 m                   

Water First Noticed:         2 m bgs

Borehole Converted to:   Temporary well

Time Soil Sample I.D.

D
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Job I.D.: J18-780B Boring Log No.:   BH4

Driller:                    Propocon

Logged by:             CLM, HZ       

Drilling Method:   Percussion drill with hollow stem 

auger

Description of Material

Well Diagram

Depth 

from 

G.S.Ground surface (G.S.)

S
o

il

Top of Sand

Ground Completion:   Stick up

Remarks: Well Installation Details

The borehole is located at the road side next to Well Diameter:                        

the west boundary Screen:                        3 m                     

Soil sample taken from 3.0 m depth Sand Pack:                   5 m             

Bentonite Seal:            None



Soil Boring Log

Coordinate N:   1.390000°

Location:                             PEC Coordinate E:  104.172993°

Start Date:     13/12/2018 Ground Elevation: 6.236 m        

Completed Date 13/12/2018 Top Of Well Elevation: 6.443 m

Top of Well (T.O.W.)  

0.0

1110 BH5-0.5 0.5 Red soil, gravel, dry, odourless, silty clay

1122 BH5-1.0 1.0 Red soil with whie deposits, dry, odourless, silty clay

Static Water Level 1.5 m

1130 BH5-2.0 2.0 Ditto

 

1140 BH5-3.0 3.0 Red soil with white deposits, moist, odourless, silty clay Top of Screen 3.0 m

1145 BH5-4.0 4.0 Red soil with white deposits, moist, odourless, clayed silt

1153 BH5-5.0 5.0 1 Red soil, moist, odourless, clayed silt

1200 BH5-6.0 6.0 Red soil with white & yellow deposits, saturated, odourless, clayed silt

Boring Details

Borehole Diameter:         

Wet Auger:                         

Dry Auger:                          

Total Depth:                       6 m                   

Water First Noticed:         1.5 m bgs

Borehole Converted to:   Temporary well

Time Soil Sample I.D.
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Job I.D.: J18-780B Boring Log No.:   BH5

Driller:                    Propocon

Logged by:             CLM, HZ       

Drilling Method:   Percussion drill with hollow stem 

auger

Description of Material

Well Diagram

Depth 

from 

G.S.Ground surface (G.S.)

Top of Sand

S
o

il

Ground Completion:   Stick up

Remarks: Well Installation Details

The borehole is located at the junction road Well Diameter:                      

Soil sample is taken from 5.0 m depth Screen:                        3 m                   

Sand Pack:                   5 m             

Bentonite Seal:            None



Soil Boring Log

Coordinate N: 1.385013°

Location:                             PEC Coordinate E:  104.179684°

Start Date:     13/12/2018 Ground Elevation: 6.738 m        

Completed Date 13/12/2018 Top Of Well Elevation: 7.283 m

Top of Well (T.O.W.)  

0.0

1452 BH1-0.5 0.5 Light brown with white deposits, loose, odourless, clayed silt

1455 BH1-1.0 1.0 Dark brown, organinc materials, loose, odourless, silt

1507 BH1-2.0 2.0 Light brown with red deposits, loose, gravel, moist, peat odour, clayed silt Static Water Level 1.7 m

 

1512 BH1-3.0 3.0 1 Dark grey, organic matters, loose, moist, peat odour, silt Top of Screen 3.0 m

1524 BH1-4.0 4.0 Dark grey, loose, organic matters, saturated, peat odour, silt

1535 BH1-5.0 5.0 Dark grey, saturated, loose, organic matters, odourless, silt 

Boring Details

Borehole Diameter:         

Wet Auger:                         -

Dry Auger:                         

Total Depth:                       5 m                   

Water First Noticed:         1.7 m bgs

Borehole Converted to:   Temporary well

Time Soil Sample I.D.

D
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Job I.D.: J18-780B Boring Log No.:   BH6

Driller:                    Propocon

Logged by:             CLM, HZ       

Drilling Method:   Percussion drill with hollow stem 

auger

Description of Material

Well Diagram

Depth 

from 

G.S.Ground surface (G.S.)

S
o

il

Top of Sand

Ground Completion:   Stick up

Remarks: Well Installation Details

The borehole is located next to the new road Well Diameter:                        

before gate 2 RAPID entrance. Screen:                         3 m                     

Sand Pack:                   5 m              

Soil sample from 3 m depth.

Bentonite Seal:           None
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EXECUTIVE SUMMARY 

Introduction 

The proposed Pengerang Energy Complex is planned as a world-scale condensate splitter and aromatics 

complex, on a 250 acre site in the Pengerang Industrial Park (PIP) that is situated within the Pengerang 

Integrated Petroleum Complex (PIPC). The production capacity of the PEC is about 5.844 Million metric 

tonnes per annum (MMtpa), or 16.697 kilometric tonnes per day (KMTpd), of aromatic petrochemicals and 

oil products, which will be processed from 6.324 MMtpa of condensate feedstock. The ‘Project Proponent’, 

or project owner, is Pengerang Energy Complex Sdn. Bhd. (PEC). 

Under the Environmental Quality (Prescribed Activities) (Environmental Impact Assessment) Order, 2015 (EIA 

Order 2015), the construction of the PEC is a Prescribed Activity under the Second Schedule and requires a 

detailed Environmental Impact Assessment (EIA) be submitted to the Department of Environment (DoE) for 

approval prior to project implementation. 

As part of the Environmental Impact Assessment, a Quantitative Risk Assessment (QRA) needs to be prepared 

to provide a demonstration that the measures for prevention and mitigation employed by the hazardous 

installation result in a level of risk that is ‘as low as reasonably practicable’ (ALARP). The QRA is carried out in 

accordance with DoE’s EIA Guidelines for Risk Assessment. 

Background to the PEC Project 

The proposed 250 acre (about 101 hectare (ha)) PEC site is located in Pengerang Sub-district, Kota Tinggi 

District, Johor State, in a designated industrial area; the 788 acre, Pengerang Industrial Park (PIP) within the 

Pengerang Integrated Petroleum Complex (PIPC). The PEC site is situated 7.5 km northeast of Pengerang and 

6km northwest of Sungai Rengit. Singapore’s Pulau Tekong and Changi Airport lie 9 km and 17 km east of the 

site. Highways connect the PIPC to Johor Bahru, the state capital, and its airport, Senai. The direct distance 

between PEC and Johor Bahru, and PEC and Senai Airport is approximately 50 and 67 km, respectively, and it 

is also accessible by scheduled ferry from Singapore to Pengerang and to larger vessels via the PIPC’s 

Pengerang Deepwater Terminal (PDT). 

The site is in the Pengerang Local Authority (Pihak Berkuasa Tempatan Pengerang) area which covers the five 

south-eastern sub-districts of Kota Tinggi District. 

The proposed PEC condensate splitter and aromatics complex will process 6.324 MMtpa of condensate with 

a production capacity of 5.844 MMtpa, comprising 2.161 MMtpa of aromatic products, mainly two ‘primary 

products’; paraxylene and benzene and 3.683 MMtpa of oil products, subdivided into high value ‘co-

products’; Liquefied Petroleum Gas (C3 and C4 LPG), Kerosene/ jet fuel (Jet A1), ultra-low sulphur diesel 

(ULSD) and low sulphur fuel oils (LSFOs)) and lower value ‘by-products’; including light naphtha, hydrogen 

rich gas, fuel gas and light ends, together with solid sulphur. PEC will retain options to utilise naphtha 

feedstock, depending on market conditions.  

On completion, the PEC will be one of the largest capacity aromatics complexes in the world, with the major 

end users for its aromatic products being in synthetic fibres and plastics production (e.g. polyester, PET, and 

styrene), chemicals, detergents, pharmaceuticals and insecticides. 

QRA Objectives and Scope 

Purpose of the QRA 

The results of this QRA study will be valuable in providing the Malaysian Authorities with relevant information 

to decide on the acceptability of project on risk grounds. The QRA Report will also provide a demonstration 

that the measures for prevention and mitigation employed by the hazardous installation result in a level of 

risk that is ‘as low as reasonably practicable’ (ALARP). The QRA is carried out in accordance with DoE’s EIA 

Guidelines for Risk Assessment.  

Scope of Work 

The scope of work of the QRA comprises the following: 
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• Hazard identification – a qualitative review of possible accidents that may occur (based on industrial 

accident records or, as necessary, professional judgement) involving the hazardous substances 

stored and/or utilised by the project; 

• Scenario identification – definition of the specific scenarios to be studied in this QRA, with each 

scenario assigned a unique identification code or isolatable section number; 

• Event tree and frequency analysis – determination of the frequency or likelihood of occurrence of 

all identified scenarios; 

• Consequence modelling – determination of the consequence distances (hazard zones) that would 

result from realisation of each scenario identified by outcome, e.g. pool fire, jet fire, flash fire, vapour 

cloud explosion (VCE) and toxic release;  

• Risk Summation– the summation of consequences and frequencies of all isolatable sections to 

determine the Individual Risk (IR) and Societal Risk (SR); and 

• Evaluation against Risk Acceptance Criteria – to determine acceptability of the projects risks to the 

site surroundings with regards to DoE Individual Risk Acceptance Criteria and, as necessary, to 

recommend mitigation measures to ensure compliance and that risks are as low as reasonably 

practical (ALARP). 

Salient Findings of the QRA 

Hazardous Substances & Scenarios Assessed 

The general groups of hazardous substances assessed at the Site are summarised in Table S1.   

Table S1: Potential Hazards 

No. Substance Potential Major Hazards 

1 Condensate Fire 

2 Naphtha Fire, Explosion 

3 Sour Naphtha Fire 

4 Sweet Naphtha Fire 

5 Pentane Fire, Explosion 

6 Dodecene Fire 

7 LPG Fire, Explosion 

8 Methane Fire, Explosion 

9 Butane Fire, Explosion 

10 Kerosene Fire, Explosion 

11 Propane Fire, Explosion 

12 Ethane Fire, Explosion 

13 Hydrogen Fire, Explosion 

14 Diesel Fire 

15 Heptane Fire 

16 Sulfolane Fire 

17 Hydrogen Sulfide Fire, Explosion, Toxic 

18 Toluene Fire, Explosion 

19 Xylene Fire, Explosion 

20 Para-xylene Fire 

21 Hexane Fire, Explosion 

22 Aromatics Fire 

23 Benzene Fire, Explosion 

24 Tetramethylbenzene Fire, Explosion 

25 Diethylbenzene Fire, Explosion 
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No. Substance Potential Major Hazards 

26 Trimethylbenzene Fire, Explosion 

Frequency Analysis and Consequence Results 

The QRA conservatively addresses the failure frequencies of all the facilities at the Site and determines the 

consequences of the hazards identified before performing risk summation and evaluation.  

Conservatisms ensure risks are not underestimated and, in this case, include usage of maximum inventories 

of hazardous substances in vessels and modelling releases based on the worst case situation, i.e. the 

isolatable sections are modelled without quantitatively considering the benefits of all safety systems 

(excepting the tank bunds), procedural or firefighting safety measures onsite. 

The identified worst case scenarios at the Site by event are summarised in Table S2. 

Risk Summation and Evaluation against Risk Acceptance Criteria 

Individual Risk 

The QRA quantifies its Individual Risk (IR) and found that while the 1 x 10-6 per year IR contour extends offsite 

(see Figure S1(i)), it remains confined within the Industrial Area. Hence the risks comply with DoE Risk 

Acceptance Criteria.  The QRA found the major offsite risk contributors from the PEC plant resulted from 

failures of the Butane Storage Tank (842TK1) and Area A2 (Xylene Splitter Area). 

Societal Risks 

The Societal Risk (SR) (see Figures S1(ii)) is within the ‘Tolerable’ region of the adopted Societal Risk 

Tolerability Criteria, adopted as provided in RIVM Reference Manual Bevi Risk Assessments. The maximum 

number of offsite fatalities associated with major accidents events (MAEs) arising from within the PEC site 

was assessed at 22 with a frequency of 7.85 x 10-8/year, which is found to be within the “Tolerable” region.  

Hence no additional mitigation measures are required to be implemented in accordance with the ALARP (as 

low as reasonablly practical) principle.  

Table S2: Identified Worst Case Scenarios 

Isolatable Section Hazard Type 
Fatality Levels- Harm 

Footprint 

Maximum Hazard Zone  

[m] 

003_100V018_C 

(catastrophic rupture of 

feed surge drum under 

weather condition C3) 

Pool Fire  

(Pentane) 

90% fatality 170 

50% fatality 205 

3% fatality 258 

130_Xylene_pipe_B (large 

leak of xylene pipeline 

under weather condition 

F1) 

Jet Fire  

(Xylene) 

90% fatality 181 

50% fatality 190 

3% fatality 206 

200_842T001_C 

(catastrophic rupture of 

Butane LPG tanks under 

weather condition F1) 

Fireball (BLEVE) 

(Butane LPG Tanks) 

90% fatality 825 

50% fatality 1,083 

3% fatality 1,502 

199_840T001_C 

(catastrophic rupture of 

propane tank under 

weather condition F1) 

Flash Fire 

(Propane) 
LFL 1,686 

201_841T001_C 

(catastrophic rupture of 

LPG tank under weather 

condition F1) 

Explosion 

(LPG) 

90% fatality Not Attained 

50% fatality 560 

3% fatality 561 

189_650V003_C 

(catastrophic rupture of 

Toxic Dispersion 

(H2S) 

90% fatality 1 

50% fatality 2 
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Isolatable Section Hazard Type 
Fatality Levels- Harm 

Footprint 

Maximum Hazard Zone  

[m] 

sour water stipper under 

weather condition F1) 
3% fatality 100 

Notes: 

1. N/A – not attainable 

2. LFL – Lower Flammable Limit 

 

 

 

(i) IR Contours (satellite) (ii) Societal Risk FN Curve 

 
Figure S1 – Individual Risk and Societal Risk Results – PEC QRA 

Conclusions of the QRA  

Based on the QRA results summarised above, it is concluded that the PEC Plant satisfy the DoE Risk 

Acceptance Criteria for Individual Risk as: 

• The 1 x 10-5 fatalities per year contour remains within the industrial development; and  

• The 1 x 10-6 fatalities per year contour does not encroach to any public areas, such as residential 

areas, schools, hospitals.  

Therefore, no additional mitigation measures are deemed to be mandatory to further reduce the risks 

associated with the PEC operations. 

The Societal Risk associated with the PEC Plant is found to be within the tolerable region of the adopted 

Societal Risk Tolerability Criteria (Dutch Guidance Value). Therefore, it can be concluded that risks are 

acceptable and no additional mitigation measures are required to reduce risks to a level as low as reasonably 

practical (ALARP). 
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1 INTRODUCTION 

1.1 Project Title & Proponent 

The subject project is PEC Quantitative Risk Assessment and the Project Proponent, or project owner, is 

Pengerang Energy Complex Sdn. Bhd. (PEC).  

1.2 Project Background 

The proposed Pengerang Energy Complex is planned as a world-scale condensate splitter and aromatics 

complex, on a 250 acre site in the Pengerang Industrial Park (PIP) that is situated within the Pengerang 

Integrated Petroleum Complex (PIPC). The production capacity of the PEC is about 5.844 Million metric tonnes 

per annum (MMtpa), or 16.697 kilometric tonnes per day (KMTpd), of aromatic petrochemicals and oil 

products, which will be processed from 6.324 MMtpa of condensate feedstock. The ‘Project Proponent’, or 

project owner, is Pengerang Energy Complex Sdn. Bhd. (PEC). 

Under the Environmental Quality (Prescribed Activities) (Environmental Impact Assessment) Order, 2015 (EIA 

Order 2015), the construction of the PEC is a Prescribed Activity under the Second Schedule and requires a 

detailed Environmental Impact Assessment (EIA) be submitted to the Department of Environment (DoE) for 

approval prior to project implementation. 

As part of the Environmental Impact Assessment, a Quantitative Risk Assessment (QRA) needs to be prepared 

to provide a demonstration that the measures for prevention and mitigation employed by the hazardous 

installation result in a level of risk that is ‘as low as reasonably practicable’ (ALARP). The QRA is carried out in 

accordance with DoE’s EIA Guidelines for Risk Assessment. 

1.3 Brief Project Description 

The proposed 250 acre (about 101 hectare (ha)) PEC site is located in Pengerang Sub-district, Kota Tinggi 

District, Johor State, in a designated industrial area; the 788 acre, Pengerang Industrial Park (PIP) within the 

Pengerang Integrated Petroleum Complex (PIPC). The PEC site is situated 7.5 km northeast of Pengerang and 

6km northwest of Sungai Rengit. Singapore’s Pulau Tekong and Changi Airport lie 9 km and 17 km east of the 

site. Highways connect the PIPC to Johor Bahru, the state capital, and its airport, Senai. The direct distance 

between PEC and Johor Bahru, and PEC and Senai Airport is approximately 50 and 67 km, respectively, and it 

is also accessible by scheduled ferry from Singapore to Pengerang and to larger vessels via the PIPC’s 

Pengerang Deepwater Terminal (PDT). 

The site is in the Pengerang Local Authority (Pihak Berkuasa Tempatan Pengerang) area which covers the five 

south-eastern sub-districts of Kota Tinggi District. 

The proposed PEC condensate splitter and aromatics complex will process 6.324 MMtpa of condensate with 

a production capacity of 5.844 MMtpa, comprising 2.161 MMtpa of aromatic products, mainly two ‘primary 

products’; paraxylene and benzene and 3.683 MMtpa of oil products, subdivided into high value ‘co-

products’; Liquefied Petroleum Gas (C3 and C4 LPG), Kerosene/ jet fuel (Jet A1), ultra-low sulphur diesel 

(ULSD) and low sulphur fuel oils (LSFOs)) and lower value ‘by-products’; including light naphtha, hydrogen 

rich gas, fuel gas and light ends, together with solid sulphur. PEC will retain options to utilise naphtha 

feedstock, depending on market conditions. On completion, the PEC will be one of the largest capacity 

aromatics complexes in the world, with the major end users for its aromatic products being in synthetic fibres 

and plastics production (e.g. polyester, PET, and styrene), chemicals, detergents, pharmaceuticals and 

insecticides. 

The main process areas of the PEC facility are: 

• Condensate Splitter Section 

o Sour Water Stripping / Sulphur Recovery / Amine Regeneration / Spent Caustic Treatment 

(C2 AREA); and 

o Prefractionation (C1 AREA). 
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• Aromatics Plant 

o Naphtha Hydrotreating unit; / CCR Platforming and Regeneration unit / Olefin Reduction 

Process unit (R1 AREA); 

o Sulfolane unit / BT/ Tatoray unit (A1 AREA); 

o Xylene / Parex (A2 & A3 AREA); and 

o Isomar unit (A2 & A3 AREA). 

Figure 1 shows the location of PEC, whilst Figure 2 provides the saite lay-out. 

 

 

Figure 1 – PEC Development Footprint of ~179 acres within the PEC site  

Source: ChemOne with Google Earth Image, 2016 

 

 

 
Figure 2 – PEC Layout Plan  
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1.4 Objectives of the QRA 

The results of this QRA study will be valuable in providing the Malaysian Authorities with relevant information 

to decide on the acceptability of project on risk grounds. The QRA Report will also provide a demonstration 

that the measures for prevention and mitigation employed by the hazardous installation result in a level of 

risk that is ‘as low as reasonably practicable’ (ALARP). The QRA is carried out in accordance with DoE’s EIA 

Guidelines for Risk Assessment. 

1.5 Scope of Work 

The scope of work of the QRA comprises the following: 

• Hazard identification – a qualitative review of possible accidents that may occur (based on industrial 

accident records or, as necessary, professional judgement) involving the hazardous substances 

stored and/or utilised by the project; 

• Scenario identification – definition of the specific scenarios to be studied in this QRA, with each 

scenario assigned a unique identification code or isolatable section number; 

• Event tree and frequency analysis – determination of the frequency or likelihood of occurrence of 

all identified scenarios; 

• Consequence modelling – determination of the consequence distances (hazard zones) that would 

result from realisation of each scenario identified by outcome, e.g. pool fire, jet fire, flash fire, vapour 

cloud explosion (VCE) and toxic release;  

• Risk Summation– the summation of consequences and frequencies of all isolatable sections to 

determine the Individual Risk (IR) and Societal Risk (SR); and 

• Evaluation against Risk Acceptance Criteria – to determine acceptability of the projects risks to the 

site surroundings with regards to DoE Individual Risk Acceptance Criteria and, as necessary, to 

recommend mitigation measures to ensure compliance and that risks are as low as reasonably 

practical (ALARP). 

1.6 Organisation of the Report 

The remainder of this report is organised as follows: 

• Section 2 details the project descriptions; 

• Section 3 details the hazard identification process and selection of scenario’s for the QRA; 

• Section 4 provides the frequency analysis; 

• Section 5 gives an overview of the consequence analysis; 

• Section 6 summarises the Risk Acceptance Criteria and provides the Risk Summation and 

Evaluation for the scenarios and the cumulative site risks; and 

• Section 7 summarises the QRA conclusions. 
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2 PROJECT BACKGROUND AND PROJECT DESCRIPTION  

2.1 Project Capacity, Feedstocks and Products 

The proposed PEC condensate splitter and aromatics complex will process 6.324 MMtpa of condensate with 

a production capacity of 5.844 MMtpa, comprising 2,161 MMtpa of aromatic products, mainly two ‘primary 

products’; paraxylene and benzene and 3.683 MMtpa of oil products, subdivided into high value ‘co-

products’; Liquefied Petroleum Gas (C3 and C4 LPG), Kerosene/ jet fuel (Jet A1), ultra-low sulphur diesel 

(ULSD) and low sulphur fuel oils (LSFOs)) and lower value ‘by-products’; including light naphtha, hydrogen 

rich gas, fuel gas and light ends, together with solid sulphur. PEC will retain options to utilise naphtha 

feedstock, depending on market conditions. On completion, the PEC will be one of the largest capacity 

aromatics complexes in the world, with the major end users for its aromatic products being in synthetic fibres 

and plastics production (e.g. polyester, PET, and styrene), chemicals, detergents, pharmaceuticals and 

insecticides. 

Figure 3 provides a schematic overview of the PEC feedstock and product sales. 

 

 

Figure 3 – PEC Feedstock and Product Slates  

Source: PEC 

2.1.1 Plant Layout and Facilities 

Figure 1 above shows the plant development footprint within the 250 acre PEC site overlain on the site’s 

satellite image. The process plant, inclusive of onsite facilities, is to be located in the western part of the site 

and will occupy an area measuring roughly 1,065m by 645m, or ~69 ha/ ~170 acres (68% of site area). Figure 

2 shows the PEC’s conceptual plant layout in more detail, showing:  

• Tank Farms: One week capacity bulk storage tanks are located to the east and south of the plot. 

There are seven (7) separate tank farms for condensate (1); 129,000 Mt in 3 tanks; intermediate 

products (2); raw diesel, raw kerosene, FBR naphtha and primary product day tanks; Liquefied gases 

(1); ~8,600 Mt of C3/C4 LPG in sphere tanks; and products (3); blended light naphtha, aromatic 

primary products and oil co-/ by-products (fuel oil, kerosene, diesel). Maximum total storage 

capacity on-site is about 500,000 Mt. Tank farms will meet Malaysian standards for containment (i.e. 

bund capacity ≥110% of largest tank) and design.  
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• Process Areas: The main process areas are situated along the site’s northern boundary, from east to 

west:  

• Condensate Splitter Section: 

• Condensate fractionation unit comprising of the feed fractionator and stabiliser (C2 

AREA); 

• LPG Merox unit, distillate unionfining (KHT) Unit and distillate unionfining (DHT) Unit; 

and 

• Sour water stripper, sulphur recovery, amine regeneration, and spent caustic 

treatment units (C1 AREA). 

o Aromatics Plant: 

• Naphtha hydrotreating unit (NHT), naphtha splitter, CCR platforming and regeneration 

unit, reformate splitter (R1 AREA); 

• Sulfolane unit, benzene/ toluene column, Tatoray unit (A1 AREA); 

• Xylene / Parex unit (A2 & A3 AREA); and 

• Isomar unit (A2 & A3 AREA). 

• Utility Areas: The flare system will be located on the southwest corner of the plot, while substations 

(3) are situated south of process units in the centre of the site together with the laboratory and main 

control building. An admin building with a canteen and car park, and the site fire station will be 

centrally located, at the southern end of the developed part of the site. West of the admin building 

is the maintenance shop and warehouse (which will be used for chemical and catalyst storage), with 

the wastewater treatment plant (WWTP) in the southwest corner.  The northwest corner of the built 

area will house on-site utilities including raw water and firewater tanks, raw water treatment and 

demineralised water system, the sites steam boilers, cooling water system/ towers and air 

compressors, together with third party nitrogen system and the main site electrical switchboard. 

• Pipelines: Incoming pipelines to the site include condensate from the third party bulk storage 

terminal, raw water and natural gas (from external suppliers).  Outgoing pipelines from PEC may 

supply other users in the PIPC with light naphtha, C4 LPG and hydrogen.  The remaining product 

export is via the same pipelines as condensate 

2.1.2 Process Overview 

Principle operations at the proposed PEC are planned as follows: 

• Feedstock, import and storage: The condensate feedstock is a blended low density mixture of 

hydrocarbon liquids derived from raw natural gas extracted from oil and gas fields. Plant design is 

flexible enough to take various blends of condensate and/or imported naphtha as feedstock, 

including potentially from other oil refineries in the PIPC. Shipments of incoming condensate 

feedstock shipments to the PDT will be off-loaded at a third-party operated jetty and sent to storage 

an adjacent, third-party bulk terminal within the PDT Central Tank Facility (CTF) area.  

• Other raw materials mostly comprise solid or liquid catalysts, in relatively small quantities, that will 

be delivered to the PEC site and stored in the warehouse. 

• Processing: As and when needed, condensate is pumped via ~5.3km pipelines from the PDT to the 

PEC site’s limited capacity (one week), on-site bunded bulk storage tank farm prior to processing.  

The proposed PEC comprises of two main processing sections; a condensate splitting plant, which 

produces the oil products and the full boiling range (FBR) naphtha that is the feedstock to the 

aromatics plant, the second main section.   

• Supporting facilities and utilities on site will include the tank farms for condensate, intermediate 

products and products, steam boilers, raw and wastewater treatment plants, pipelines and the on-

site utilities/ buildings (see Figure 4). A flare system for emergency flaring of raw materials (i.e. 
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Condensate, semi-finished and finished product) will be located in the southwest corner of the site. 

Third parties will supply the PEC with raw water, nitrogen gas, electrical power and natural gas.  

• Products: Table 1 provides the full list of products, co products and by-products. By-product 

hydrogen rich gas, fuel gas and light ends are used directly on-site in the process or as fuel for its 

fired heaters. All other products are stored in limited quantities in the onsite tank farms prior to 

transfer via pipeline to the PDT third party bulk storage terminal and its jetty.  

Table 1:  PEC Facility Production Capacities of Products, Co-Products and By-Products 

Primary Products Capacity (metric tonnes per annum) 

Benzene 656,000  

Paraxylene  1,505,000  

Sub-total aromatics  2,161,000  

Co-Products Capacity (metric tonnes per annum) 

Jet Fuel  926,000  

Diesel (ULSD) 1,396,000  

C3/C4 LPG 298,000  

Fuel Oils (LSFO) 154,000  

Light Naphtha 887,000  

By-Products Capacity (metric tonnes per annum) 

Sulphur 11,000  

Hydrogen Rich Gas 11,000 

Sub-total oil products 3,683,000  

TOTAL PRODUCTION CAPACITY 5,844,000  

Hydrogen Rich Gas 254,000  

Fuel gas (DC2 Off gas)/ Light Ends 226,000  

Sub-total utilised on-site 480,000  

Note: 

1. Primary and oil products exported for sale, together with sulphur by-product, other by-products used on site in process or 

as fuel 

 

 

Figure 4 – PEC Processing Sections and Supporting Facilities Schematic 

Source: PEC 
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2.2 Process Description 

The PEC will utilise the refining and aromatics technologies of Honeywell UOP, the globally leading vendor.  

Figure 5 provides an overview of the processes in the form of a simplified process flow diagram (PFD) for the 

PEC with the main operations broadly as follows: 

• The condensate splitting section produces the intermediate naphtha that feeds the aromatics plant. 

Feedstock condensate is processed using standard oil refining ‘unit operations’ that utilise heating, 

cooling, fractionation, reforming and distillation processes. Condensate is desalted and processed in 

the feed fractionator, which splits the condensate into heavy naphtha and kerosene (jet fuel). This 

unit boils the condensate via steam and direct heating from a fuel burner. 

The naphtha is sent to the stabilizer, where a similar process splits this flow into gaseous LPG and the full 

boiling range (FBR) naphtha that is the feedstock for the aromatics complex. The remaining split hydrocarbon 

fractions are sent to the LPG Merox or hydrotreating units (KHT & DHT), where the gas and oil products 

undergo amine treating, hydrogenation, desulphurisation and processing to the various petroleum co- and 

by-products including light ends, C3 Liquefied Petroleum Gas (LPG) (propane), C4 LPG (butane and iso-

butane), Ultra Low Sulphur Diesel (ULSD), Low Sulphur Fuel Oil (LSFO) and Jet Fuel (Jet-A1), that are sent to 

storage. 

• In the aromatics treatment complex the intermediate naphtha feedstock is first hydrotreated in the 

naphtha hydrotreating unit (NHT) to remove sulphur, nitrogen and other contaminants and light 

naphtha separated in the naphtha splitter. The remaining heavy naphtha is then processed in the 

continuous catalytic reforming (CCR) platforming and regeneration unit via catalytic reforming, or 

dehydrogenation in the presence of a catalyst at elevated temperature and pressure. Under these 

conditions, aliphatic/straight chain hydrocarbons form rings and lose hydrogen (by-product) to 

become aromatic/ring chain hydrocarbons (or BTX; Benzene-Toluene-Xylenes). 

• The aromatic products of the reaction are then separated from the reaction mixture (or reformate) 

by Sulfolane solvent extraction and distillation. The Tatoray unit then converts toluene, the lower 

value aromatic-product, to xylene and benzene using the toluene disproportionation (TDP) process 

that reacts two toluene molecules together and rearranges the methyl groups from one toluene 

molecule to the other, a process that yields one benzene molecule and one xylene molecule, with 

molten sulphur as by product. Primary product benzene is separated and sent to storage.  Xylenes 

are further processed in the Parex and Isomar units, via absorption and isomerisation to maximise 

production the other high value primary product, paraxylene. 

 

 
Figure 5 – PEC Simplified Process Flow Diagram 
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2.2.1 Condensate Splitting Complex  

The condensate splitting complex will consist of the following major units: 

• Condensate Fractionation Unit (AREA C1) 

• LPG Merox Unit (AREA C1) 

• Distillate Unionfining (KHT) Unit (AREA C1) 

• Distillate Unionfining (DHT) Unit (AREA C2) 

Detail descriptions of each unit in condensate splitting complex are as follows: 

2.2.1.1 Condensate Fractionation Unit (AREA C1) 

Condensate is initially passed through a desalting unit. Removed salt is sent as brine to the refinery waste 

water treatment plant (WWTP). The condensate is then processed in the fractionation unit.  Fractionation 

has three major processes, a feed fractionator, a product fractionator, and a stabiliser.  

The condensate first enters the feed fractionator. Feed fractionator splits the heavy naphtha and kerosene 

(jet fuel). The basis for this split is the retention of approximately 66% of the C10s into the heavy naphtha for 

aromatic production while meeting the specification for the jet fuel. This unit boils the condensate via steam 

and direct heating from a fuel burner in the reboiler.  Ammonia and Unicor (corrosion inhibitor) are added to 

assist the process of splitting the condensate into two fractions, called overheads and bottoms. The process 

also produces sour water, which is sent to the sour water stripper. Point source emissions are generated from 

the reboiler and any other gases and air displaced from the equipment is channelled into the air treatment 

system, described later. Gaseous emissions are collected in the same manner as above. 

The overheads are sent to the stabilizer at a rate of 3,905 KMTA. A similar process splits this flow into two 

further fractions.  The stabilizer overheads are gaseous LPG, which is routed to the LPG Merox unit. The 

stabilizer bottom product is full boiling range (FBR) naphtha, the feedstock for the aromatics complex and 

sent to the naphtha hydrotreating unit.  This unit may produce sour water, which is channelled to the sour 

water stripper. 

The bottoms from the feed fractionator are sent to the product fractionator at a rate of 2,288 KMTA, where 

it is split into three fractions, the condensate is heated via a fuel fired boiler and steam. The overheads are 

routed to the KHT and DHT units and is stored onsite. The bottoms are sent directly to fuel oil storage.  The 

product fractionator also has a side-cut which is routed to the distillate unionfining unit.   

2.2.1.2 LPG Merox Unit (AREA C1) 

An LPG Extraction Merox Unit is designed to remove H2S, COS and Mercaptans from the LPG required when 

further processing of C3 and C4 olefins in alkylation, polymerization or petrochemical synthesis is required. 

The capital-efficient Extractor Plus design is typically used in this service. 

The Extractor Plus design incorporates caustic pre-treatment, mercaptan extraction and post-treatment into 

a single vessel, thereby offering a low capital cost alternative to other extraction processes. 

The LPG from the condensate fractionation unit is processed in the caustic merox (LPG extraction) unit to 

reduce sulphur which occurs as mercaptans and hydrogen sulphide (H2S).  The pressure of LPG will be ~13.7 

barg after flow record and control (FRC) and at a temperature of 40°C. The process uses steam. Normal feed 

rate to the unit would be 180 KMTA (6,091 barrels per stream day BPSD). The first stage of the unit (not 

shown) is an amine absorber for H2S removal. 

The feed (after being treated in the amine absorber) flows to a caustic pre-wash prior to being charged to the 

extractor, with caustic (sodium hydroxide) solution, containing merox catalyst (cobalt phthalocyanine 

sulfolane compounds). Treated product is sent to storage.  

Mercaptan rich caustic solution containing merox catalyst is injected with air and the mixture flows into the 

oxidizer where the dissolved mercaptans are catalytically oxidized to water insoluble disulphide oil.  The 

oxidizer effluent flows to the disulphide separator where disulphide is removed.  The disulphide oil is 
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decanted in a disulphide sand filter and is sent to unionfining unit. Lean caustic is circulated from the 

disulphide separator to the extractor. 

The unit has several over pressure vents to the flare stack, which may be activated in the event of over 

pressure, air emissions are reprocessed in various subsequent units.   

2.2.1.3 Distillate Unionfining (KHT) Unit (AREA C1) 

KHT Distillate Unionfining Process Unit is divided into reactor and stripper sections. The unit consists of one 

reactor section with separate stripper section. 

Reactor Section 

Cold feed from storage is sent to the unit via a Coalescer to remove any free water, and is filtered to remove 

any particulate matter which could plug the reactor catalyst beds. For this type of feed the Filter is likely to 

be a cartridge type. The filtered feed is then routed to the Feed Surge Drum. 

The unit feed is pumped from the Feed surge Drum via the high head multistage charge pump to the reactor 

system pressure. The feed is mixed with recycle gas and the combined feed is heated by the reactor effluent 

stream and then in the charge heater to the required reaction temperature before entering the reactor. 

The reactor effluent is cooled against the combined feed stream and enters the Separator. The liquid from 

the Separator is routed to the Stripper column. 

Prior to cooling in the product condenser wash water is injected into the reactor effluent stream to remove 

any ammonium salts that may deposit within the tubes of the air cooler. 

The vapour from the Separator vessel is the recycle gas which is routed to the recycle gas compressor, mixed 

with the fresh feed and returned to the reactor system. 

Improving the purity of the make-up H2 will have impact on the catalyst quantity, reactor size and 

compression costs. 

Makeup hydrogen is added to the reactor system via the makeup Gas Compressors. To minimise the capacity 

of the Recycle Gas Compressor the makeup gas is routed to the discharge of this compressor. 

To avoid the formation of an emulsion, the liquid hydrocarbon and water phases in the Separator vessel are 

separated before being let down in pressure. 

Stripper Section 

The Stripper column is designed to remove the H2S from the product. The column is fed from the separator. 

The separator liquid is heated against the Stripper bottoms stream prior to entry into the column. 

The Stripper column overhead vapour is condensed and collected in the Stripper Receiver. The hydrocarbon 

liquid from the Stripper Receiver is the sour wild naphtha product which is sent to the refinery for further 

processing. Normally there is no liquid from the stripper receiver. 

The Stripper column bottoms stream is the desulfurized product and is cooled against the cold Stripper feed. 

To produce a dry product the bottoms stream is further cooled before being sent to storage. 

2.2.1.4 Distillate Unionfining (DHT) (AREA C2) 

The unit processes the diesel fraction, from the condensate fractionation unit. The objective of the unit is to 

reduce the sulphur in the diesel to meet the Euro-V fuel specification. The nominal feed rate is 1,342 KMTA 

(28,699 BPSD). This unit will produce a sweet fuel gas stream and an un-stabilised naphtha stream which is 

recycled in the condensate fractionation unit.  

The unit comprises the reactor, separator, compressor, stripper, and diesel product section. The Feed enters 

the reactor pressurised and is combined with recycled gas and heated via a fuel boiler together with reactor 

effluent.  The proposed design has only a single reactor with two catalyst beds and hydrogen quench. The 

two catalyst beds filter out fine particles such as corrosion products to avoid high-pressure drop across the 

catalyst bed during operation, followed by the desulphurisation catalyst.  Subsequently the gas and liquid 

mixture is separated in the high-pressure separator unit.  Water is injected into the reactor effluent ahead of 



Pengerang Energy Complex 

 

 Quantitative Risk Assessment  

 

 

 

March 2019 

J18 780 MY PEC QRA Rev 00 

10 

 

 

the effluent air cooler to prevent the deposition of ammonium disulphide. Sour water is coalesced and 

removed from the boot of the separator, and sent to the flash drum.  

High-purity (90%) make-up hydrogen, from the make-up gas compressor discharge, is mixed with the recycled 

gas at the suction of the recycle compressor and the combined recycle and make up gas stream is sent to the 

reactor system.  The separator liquid is sent to the flash drum (low pressure separator) where the 

hydrocarbon liquid, flash gas and sour water are separated.  The flash gas is sent to the amine absorber for 

H2S removal.  The flash drum liquid requires stripping to remove residual hydrogen sulphide, ammonia and 

light hydrocarbons. The steam stripper will generate off-gas, sour water and the diesel product. Diesel 

product with a moisture content less than 200 wppm will be achieved, by routing the diesel product through 

a product coalescer and salt dryer to remove the free water. The product is then sent to storage. 

2.2.2 Aromatics Treatment Complex  

The Aromatic treatment complex will consist of the following major units: 

• Naphtha Hydro-treating Unit (NHT); 

• Contaminant Removal Process Unit; 

• Continuous Catalytic Reforming (CCR) Platforming and Regeneration Unit; 

• Pressure Swing Adsorption (PSA) Unit; 

• Olefin Reduction Process Unit; 

• Sulfolane Unit; 

• Tatoray Unit; 

• Aromatic Fractionation Unit; 

• Parex Unit; and 

• Isomar Unit. 

2.2.2.1 Naphtha Hydrotreating Unit (NHT) (Area 200) 

FBR naphtha produced from the condensate splitting section is further treated in the NHT unit. NHT uses a 

selective catalyst HYT 1119 (Aluminum Oxide) and GB-346 to hydrotreat with hydrogen rich gas to decompose 

organic sulphur, nitrogen and oxygen compounds in the naphtha prior to further processing in the CCR 

platforming unit. In addition, hydrotreating removes organometallic compounds (including mercury – see 

contaminant removal process below) and saturates olefinic compounds.   

The unit comprises the following sections: 

• Reaction Section – consists of a heat exchanger, fuel fired heater, reactor, separator, recycled 

gas compressor and ancillary equipment 

• Stripper Section – comprises a stripper column, fuel fired reboiler, amine treater and ancillary 

equipment 

The naphtha hydrotreating unit uses a mixture of 50% condensate and 50% stripped water from the sour 

water stripping unit as wash water. The stripper net overhead gas is amine treated prior to being sent to fuel 

gas system.  

2.2.2.2 Contaminant Removal Process (CRP) Unit (part of NHT) (Area 230) 

The Contaminant Removal Process removes mercury and arsenic from the feedstocks through an adsorber. 

Mercury is a catalyst and adsorbent poison and is known to corrosively attack equipment made with 

aluminum, such as heat exchangers in gas processing plants or olefin complexes. Arsenic compounds are also 

catalyst poisons in many petrochemical processes. 
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The CRP is designed to reduce the mercury content of certain feeds to 5 ppb or less, and to remove the arsenic 

compounds typically present in light and heavy naphtha streams to less than 5 ppb. In addition to protecting 

equipment, catalyst and adsorbents, the CRP provides a means to control emissions of mercury and arsenic.  

The regenerable adsorbent has a long useful life and when ultimately spent, has no detectable mercury level. 

Arsenic generally occurs only in combined forms. The various species of arsenic will be adsorbed by the non-

regenerable material depending on the boiling points of the arsenic compounds present. 

2.2.2.3 Continuous Catalytic Reforming (CCR) Platforming and Regeneration Unit (Areas 300 and 312) 

The CCR platforming process produces aromatics and hydrogen from napthenes and paraffin at high severity, 

it is the only in the complex that creates aromatic rings. The rest of the complex is used to separate the 

various aromatic components into individual products and to convert undesired aromatics into additional 

high value products.  Feed for the CCR platforming unit is the naphtha splitter bottoms from the NHT. This 

unit upgrades mercury depleted low octane hydrotreated heavy naphtha to produce 105 RONC reformate. 

Hydrogen, LPG and light ends are also produced in this process. 

The unit comprises a reaction section, recontact section and debutaniser section. The unit produces the 

following product streams: 

• A hydrogen rich gas stream, which is routed to the NHT unit, isomar unit, tatoray unit and olefin 

reduction unit. 

• An unstabilised LPG stream, which is routed to condensate splitting for combined treatment 

(de-ethaniser followed by C3/ C4 splitter) 

• A reformate intermediate, which is sent to the reformate splitter. 

The reaction section consists of four stacked radial flow reactors, fuel fired charge heater and inter-heaters, 

combined feed exchanger, separators, recycle gas compressor and their ancillary equipment. Four major 

reactions occur in the reactors including dehydrocyclisation, isomerisation, dehydrogenation, hydrocracking 

of large hydrocarbons to smaller hydrocarbons. 

Vapor from the product separator is split into two streams: recycle gas and hydrogen rich net gas. The recycle 

compressor compresses the recycle gas while the net gas is sent to the product recovery section. The product 

recovery section consists of recontacting and net gas compression. The net gas from product recovery section 

flows to a Recovery Plus system to further improve the recovery of C5+ material and LPG. 

Recontact section consists of a two-stage counter-current recontacting and net gas compression scheme plus 

a third stage of net gas compression. The recontact pressure is 31 barg. The hydrogen gas from the second 

stage compression and recontacting scheme is treated to remove chlorides and is sent to the NHT unit and 

isomar unit. The gas from the third stage compression goes to the tatoray and olefin reduction unit. The light 

ends from the second stage of the compression and recontacting scheme is sent to the de-ethaniser and C3/ 

C4 splitter, after chloride removal. As a result of chloride removal, chlorinated water from CCR platforming 

process will be collected and treated in waste water treatment plant on site. 

2.2.2.4 CCR Catalyst Regeneration 

The CCR platformer uses a movable bed of R-334 catalyst. Over time, coke will build up on the catalyst surface, 

reducing catalyst activity. Hence, the catalyst requires regeneration. During the regeneration process, the 

refinery will suffer production loss, which is the reason why UOP developed a major process enhancement 

by making the regeneration possible continuously, while the process is also taking place.  

In UOP design, the catalyst is able to flows by gravity between reactors and is continuously regenerated. 

Catalyst regeneration will generate particulate which will be filtered prior venting. Catalyst regeneration 

consists of four steps. The first three steps of coke burning, oxychlorination, and drying occur in the CCR 

Cyclemax® regeneration unit. The fourth step, reduction, occurs in the reduction zone on top of the reactor 

stack. The CCR Cyclemax® regeneration unit uses a pressurized regenerator design. The Chlorosorb® system, 

which recovers upto 99% of chlorides from the vent gas stream and recycles the chlorides back to the process, 

is also applied. Spent catalyst is used as chlorides adsorbent.  
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2.2.2.5 Reformate Splitter 

The reformate splitter reboils the intermediate product, bottoms from the debutanizer at the CCR. The 

bottoms are passed through the Olefin Reduction Process (ORP) prior to being sent to the xylene splitter.  The 

top fraction is condensed and sent to the sulfolane unit,. Vent gases are sent to the sulfolane vent tank and 

subsequently to the flare stack. The unit will produce solid waste when clay beds are changed and will be sent 

for off-site disposal by a licensed waste collector. 

2.2.2.6 Olefin Reduction Process (ORP) Unit (Area 322) 

ORP Unit uses a simple, fixed-bed reactor system where olefins in the reformate are selectively hydrogenated 

to their corresponding alkane or cycloalkane using hydrogen rich gas from the third compression stage of the 

CCR platforming unit. The unit includes a heat exchanger train and two swing-bed reactors.  The unit product 

will be routed to the sulfolane unit. 

2.2.2.7 Sulfolane Unit (Area 541) 

The sulofane process combines liquid-liquid extraction with extractive distillation to recover high purity 

aromatics. The unit extracts a benzene-toluene fraction, which is sent for further fractionation, where it is 

heated to produce the fractions for finished product and subsequently stored on-site.   The unit also produces 

a raffinate product.  

The feed to the sulfolane unit is the reformate splitter overhead liquid from the xylenes fractionation unit 

and the stripper column bottoms from the isomar unit.  

Sulfolane unit consists of, a feed surge drum, lean solvent section, extractive distillation (ED) column, recovery 

column, solvent separator, clay treaters, benzene column and their ancillary equipment. A plant inventory 

tank and sulfolane sump tank are also included. 

The feed is routed to the ED Column via the Feed Surge Drum. The maximum temperature of the ED Column 

is 89°C and the maximum pressure is 1.1 barg. The lean solvent is added to the column above the feed inlet. 

Mono-ethanol amine (MEA), a gas washing solvent and an anti-foaming agent are also injected into the 

process. As the feed flows through the ED Column, aromatics are selectively dissolved in the solvent. A 

raffinate stream, very low in aromatics content, is withdrawn from the top of the ED Column.   

The target recovery of benzene is 99.5% across the ED Column. Extracted aromatics are separated from the 

solvent in the recovery column as an overhead stream, and are clay treated in order to remove trace amounts 

of olefins and other impurities. The treated extract is sent to the benzene column. The bottoms stream from 

the recovery column is toluene, which is recycled to the ED column. Final product is sent to product storage 

tanks. 

2.2.2.8 Tatoray Unit (Area 380) 

The tatoray unit is used to selectively convert toluene C9 – C10 to more valuable benzene and xylenes, over 

the TA-32 catalyst. The unit consists of a reaction section and a stripper section. A feed storage tank will feed 

the coolers and a feed pump. 

The toluene xylene columns in the aromatic fractionation unit provide the feed to the reaction section. 

Hydrogen rich gas is also supplied from the CCR platforming unit. The two major reactions in the process are 

disproportionation and transkylation. Disproportionation converts toluene into benzene and xylene; and 

transkylation converts a mixture of toluene and C9 – C10 aromatics into xylenes and benzene. 

The reactor section consists of a feed surge drum, charge heater, reactor, combined feed exchanger, products 

condenser, products separator, recycle gas compressor and their ancillary equipment. The reaction will take 

place at a temperature of 368/ 500°C and a pressure of 29 barg.   

The stripper section is designed to separate benzene cut from heavier hydrocarbons. The stripper section is 

fed by: 

• Reaction section liquid product 
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• The isomar stabilizer overhead liquid 

• Crude toluene from the parex finishing column 

• The reformate from the ORP unit 

Overheads from the stripper is cooled and separated into gas and liquid products. The stripper overhead gas 

is exported to the fuel gas system. The overhead liquid is sent to the stripper at the isomar unit. 

2.2.2.9 Aromatic Fractionation Unit (Area 431) 

The aromatic fractionation unit prepares feed for the parex and tatoray units. It also produces a toluene 

stream, which is fed to the sulfolane unit and the heavy aromatics product stream. 

The unit consists of several columns, one each for toluene, xylene and heavy aromatics. Feed to the unit is 

the tatoray stripper bottoms and the isomar deheptaniser bottoms which is fed to the xylene column together 

with toluene column bottoms. 

Products / Intermediates from the aromatic fractionation unit are: 

• Xylene stripper overheads to the parex unit, 

• Xylene Rerun Column 

• Heavy aromatics column overhead contains C9 and C10 aromatics & is sent to the tatoray unit 

• Heavy aromatics column bottoms are the heavy aromatics to be blended with diesel. 

The stabilized reformate from the Depentanizer Column is sent to the Reformate Splitter section where the 

reformate is split into a light reformate stream, predominantly a C6/C7 cut, and C8+ heavy reformate. 

The light reformate stream from the Reformate Slitter is taken overhead and sent to the ED Sulfolane Unit 

where the aromatics in the ED Sulfolane feed are recovered as an extract stream. The non-aromatics are 

rejected as raffinate stream; this stream is run down to by-product storage and is typically sold as 

isomerization unit feed, stream cracker feed or bending component. The aromatics-rich extract stream is clay 

treated and sent to the Benzene-Toluene Column, which also processes the Tatoray Stripper bottoms. The 

Benzene-Toluene Column is a dividing-wall column that provides the finished benzene product as an upper 

sidedraw, a toluene-rich stream as a lower sidedraw and a bottoms stream that is reach in A8+. The toluene 

produced in the Benzene-Toluene Column is combined with A9/A10 recycle-comprised of the A8 Rerun Column 

sidedraw stream and the Heavy Aromatics Rectifier overhead- and is charged to the Tatoray Unit. Toluene 

desorbent make-up to the Parex unit is also provided by the Benzene-Toluene Column lower sidedraw when 

needed. The Benzene-Toluene Column bottoms stream is sent to the A8 Stripper. 

The tatoray unit processes toluene from the Benzene-Toluene (B-T) column and A9/A10 from the A8 Rerun 

Column and Heavy Aromatics Rectifier to produce mixed xylenes and benzene. The tatoray unit reactor 

effluent is sent to the Tatoray Stripper Column, which removes hydrogen and light ends in the overhead vapor 

and some of the benzene in the overhead liquid. The A6+ Tatoray Stripper bottoms stream is sent to the 

Benzene-Toluene Column for fractionation of aromatics. The Tatoray Stripper overhead liquid combines with 

the A8 Stripper overhead, and the combined stream is sent to stabilizer. The Tatoray Stripper vapor stream is 

sent to fuel gas. 

The A8 Stripper processes the clay-treated heavy reformate from the Reformate Splitter bottoms, the B-T 

Column Bottoms, and the Isomar Hot and Cold Separator liquid streams. The A8 Stripper produces a mixed 

xylenes sidedraw that is sent to the Parex Unit and an A9+ bottoms stream that is sent to the A8 Rerun Column. 

The C7- overhead from the A8 Stripper is sent to the Stabilizer for recovery of benzene, toluene and fuel gas. 

The Stabilizer bottoms stream contains benzene and toluene and is sent to the ED Sulfolane Unit for aromatics 

recovery.  

The A8 Rerun Column is fed by the A8 Stripper bottoms and the A9+ bottoms from the Paraxylene Column. The 

A8 Rerun Column recovers mixed xylenes from the A8 Stripper bottoms as overhead, and it produces an A9/A10 

vapor sidedraw that is sent to the Tatoray Unit and an A11+ bottoms astream that is sent to the Heavy 

Aromatics Rectifier. 
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The overhead from the Heavy Aromatics Rectifier, mainly A10, is combined with the A8 Rerun Column A9/A10 

sidedraw as feed to the Tatoray. The A11+ bottoms stream from the Heavy Aromatics Rectifier is sent to diesel 

pool, or alternative uses as required. 

The mixed xylenes from the sidedraw of the A8 Stripper are combined with the A8 Rerun Column overhead 

and set to the Parex Unit. In the Parex Unit, very high purity paraxylene (PX) product is recovered in the 

extract and paraxylene columns. The extract column is fed by the Parex extract stream, which contains PX 

and toluene desorbent. The bottoms stream rom the Extract Column is sent to the Paraxylene Column; 

Paraxylene Column overhead is the finished PX product. The Paraxylene Column bottoms stream contains A9+ 

with some xylene and is, therefore, returned to the A8 Rerun Column for fractionation of xylenes and A9/A10 

from A11+. 

The Parex Rafffinate Column is fed by the Parex raffinate stream, which is depleted of PX and contains 

ethylbenzene (EB), metaxylene (MX), orthoxylene (OX) and toluene desorbent. The Raffinate Column 

bottoms stream, which contains the PX-depleted xylenes, is sent to the Isomar Unit where xylene equilibrium 

is re-established and ethylbenzene is dealkylated to benzene. The Isomar Hot and Cold Seperator liquids are 

fed to the A8 stripper for separation of dissolved light ends, benzene, toluene, mixed xylenes and A9+. 

The overhead streams from the Parex Extract and Raffinate Columns recycle the toluene desorbent to the 

Parex unit. A small desorbent drag stream is taken to the B-T Column, and make-up desorbent is recycled 

from the B-T Column to the Parex Unit. 

2.2.2.10 Parex Unit (Area 500) 

The parex unit recovers para-xylene from mixed xylenes, producing 800 kMTA of paraxylene at a minimum 

purity of 99.8%.  The feed is the overhead liquid from the Xylene Column. The Unit extracts paraxylene from 

the feed using the ADS-50/ ADS-50L molecular sieve adsorbent and the toluene desorbent (low density 

Parex). The unit consists of a continuous adsorption and extract sections, raffiante and desorbent 

fractionation. Desorbent and plant inventory tanks are also included. The adsorption section consists of two 

adsorbent chambers. 

Paraxylene extract is separated from the desorbent in the extract column. The paraxylene is further purified 

in the finishing column to final product specifications and initially sent to one of the two day tanks and then 

storage. The finishing column overhead liquid is sent to the stripper column in the tatoray unit. Desorbent is 

recycled to the adsorption section. 

The raffinate is separated from the desorbent in the raffinate column and is then routed to the isomar unit. 

Desorbent is recycled to the adsorption section.  The desorbent rerun column bottoms are routed to the 

heavy aromatics tank via the heavy aromatics product cooler in the aromatic fractionation unit. 

2.2.2.11 Isomar Unit (Area 320) 

The isomar unit increases the efficiency and reduces waste from the PEC facility by converting the raffinate 

feed from parex unit to a mixed xylene stream for further processing into product in the xylene column. The 

isomar unit consists of a reactor section and a fractionation section. 

The reactor section consists of a catalytic reactor, combined feed exchanger, charge heater, product 

condenser, products separator, recycle gas compressor, and their ancillary equipment. Makeup hydrogen to 

the unit is supplied from the tatoray unit and from CCR platforming unit. The feed to the isomar unit is first 

combined with hydrogen-rich recycle gas and makeup gas to replace the small amount of hydrogen consumed 

in the isomar reactor. The combined feed is then pre-heated and vaporised by exchange with reactor effluent, 

and raised to reactor operating temperature (301°C) in a charge heater. The hot feed vapour is sent to the 

reactor, where it is passed through the catalyst. The reactor effluent is cooled by exchange with the combined 

feed and is then sent to the product separator.  

The fractionation section consists of a deheptaniser column, clay treater, surge drum and their ancillary 

equipment. The maximum temperature of the deheptaniser column is 146°C and the maximum pressure is 

3.4 barg. The liquid hydrocarbons from the product separator are mixed with the mixed xylene and are fed 



Pengerang Energy Complex 

 

 Quantitative Risk Assessment  

 

 

 

March 2019 

J18 780 MY PEC QRA Rev 00 

15 

 

 

to the deheptaniser column. The deheptaniser removes the C7 minus material to allow the column bottoms 

material to be charged directly to the xylene column in the aromatic fractionation unit after clay treating. 

The deheptaniser overhead liquid is routed to the stabiliser column in the tatoray unit. The deheptaniser 

column net overhead gas and product separator net gas from the unit is routed to fuel gas. Stripper column 

net bottoms will be routed to the sulfolane unit. 

2.3 Safety Features 

The following safety features shall be made available at the site. These features are taken into consideration 

in this study. The safety features for the proposed facility are categorised into mainly procedural safety 

precautions and safety systems as shown below.  

2.3.1 Procedural Safety Precautions 

• Personnel Protective Equipment (PPE) i.e. safety shoes, safety helmet to be worn within the 

site premises 

• Trained first aid personnel will be available on site at all times 

• Appropriate numbers of staff will be on site on a full-time basis depending on the need to assure 

the safety of the staff and the availability of any emergency equipment, if required 

• The Site will establish and maintain an emergency preparedness and response plan designed to 

response and manage the occurrence of an incident 

2.3.2 Plant and Equipment Protection 

The new plant will be designed with consideration for the highest levels of plant safety and equipment 

protection systems; provided Instrumented Protective Function systems will include: 

• Emergency Shut Down (ESD) and/or Emergency Depressurizing (EDP) systems to protect 

process units and their related facilities; 

• Fire and Gas Detection Systems for early detection and protection from developing hazardous 

conditions; and 

• Fire protection and Alarm Management Systems. 
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2.3.3 Safety Systems 

Both passive and active safety systems will be provided in the plants, including the following: 

• In-place safety management systems (standard operating procedure, permits to work etc.) 

• Fire detection, alarms and firefighting systems; 

• Automatic sprinkler; 

• Fireproofing of critical structures and equipment; 

• Fixed and portable gas detectors and smoke/flame detectors; 

• Lighting protection; 

• Electrical grounding; 

• Safety shower and eye bath systems; 

• Personal Protective Equipment (PPE); 

• Inert gas blanketing; and  

• Flare System. 

2.3.4 Fire Detection and Protection System 

The basic features of fire detection and protection systems are outlined below: 

• The plant will be covered by a fire water ring main. Water from the fire water reservoir will be 

charged and pressurised in the ring main using a combination of motor and diesel driven fire 

water pumps. Hydrant stand post, water monitors and other appropriate firefighting 

accessories will be placed in the fire water network as per NFPA design guidelines.  

• Storage tanks will be provided with appropriate fire protection measure (e.g. foam, deluge etc.) 

as per design codes and standards.  

• Control room and sub stations will be protected with clean agent flooding systems such as FM 

200 etc.  

• Automatic sprinkler system and fire hose reel system will be provided for admin building. Fire 

extinguishers will be placed in strategic location of the buildings as necessary.  

• Design scheme for Automatic fire alarm system and Manual call point system will be provided 

in the storage tank areas and in the buildings as necessary. 

The establishment shall be provided with an Automatic Fire Alarm System conforming to Malaysian Standards 

for Fire safety and Protection, and Uniform Building By-Laws 1984 requirements.          

 The Fire Alarm System shall comprise but not be limited to the following: 

For safe storage of flammable liquids, fire protection measures will be provided according to the MSDS of the 

storage liquid. Such systems include but are not limited to: 

• Foam protection system  

• Deluge System 

• Fire hydrant with monitor 

The storage tank will be equipped with heat detectors connected to automatic fire alarm system. The storage 

area will include manual call points. 

Fire extinguishers will be placed in strategic locations for adequate fire protection as per code requirement 

of the Uniform Building By-Laws 1984. 

2.4 Land Use Planning, Population and Meteorological Data 

Landuse planning, population figures for the surrounding and meteorological data were based are presented 

in Appendix A.  
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3 HAZARD IDENTIFICATION AND SELECTION OF SCENARIOS 

3.1 Introduction 

A hazard in this context is defined as a loss of containment (LoC) that has the potential to cause offsite damage 

to people, property or the surrounding environment. The following section identifies and selects the specific 

hazardous scenarios to be address in this QRA.  

3.2 Chemical Inventory and Properties of Hazardous Substances  

The substances that will be stored and are subject to a QRA are Condensate, Naphtha, Sour Naphtha, Sweet 

Naphtha, Pentane, Dodecene, LPG, Butane, Kerosene, Propane, Ethane, Hydrogen, Diesel, Heptane, 

Sulfolane, Hydrogen Sulfide, Toluene, Xylene, Para-xylene, Hexane, Aromatics, Benzene, Tetramethylbenzene 

(TTMBZ), Diethylbenzene (DEBZ), and Trimethylbenzene (TMBZ). 

The materials are chosen based on high mass percentage in each unit (equipment and pipeline).   

Information on the location, hazards, physical properties, physical condition and storage/processing vessels 

for each hazardous substance is summarised in the tables below.  It should be noted that maximum 

quantities/ inventories and worst case operating/ processing conditions are used in the QRA to ensure 

conservatism.  In particular the QRA was based on preliminary design data whereby inventories in key process 

vessels were estimated based on the empty volume of the vessels. 

Please refer to Appendix B for the Safety Data Sheets. 

Table 2 – Chemical Inventory On-Site 

No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

1 

Condensate Condensate Tank 

Flammable Liquid (40°C @ 0.00barg) Tank 57,900 UN ID: 

1267 
(800-TK1A~C) 

2 

Naphtha Stripper Receiver 

Flammable Liquid (46°C @ 6.18barg) 
Pressurized 

vessel 
10 UN ID: 

1256 
(130-V8) 

 Reactor 
Flammable 

Liquid (343°C @ 

27.65barg) 

Pressurized 

vessel 
100 

 (200-R1) 

 Separator 
Flammable 

Liquid (46OC @ 

24.12barg) 

Pressurized 

vessel 
300 

 (200-V3) 

 Naphtha Splitter 
Flammable 

Vapour (71OC @ 

1.57barg) 

Pressurized 

vessel 
600 

 (200-V7) 

 Separator 
Flammable Liquid (46OC @ 2.45barg) 

Pressurized 

vessel 
85 

 (300-V1) 

 Light Naphtha Tank 
Flammable Liquid (40OC @ 0.00barg) Tank 15,800 

 (830-TK1A/B) 

3 

Sour 

Naphtha 
Sour Naphtha Tank 

Flammable 
Liquid (40OC @ 

12.672barg) 
Tank 31,400 

UN ID: 

1255 
(850-TK1) 

4 

Sweet 

Naphtha 
Sweet Naphtha Tank 

Flammable Liquid (40OC @ 0.00barg) Tank 31,400 
UN code: 

1268 
(851-TK1) 

5 Pentane Feed Surge Drum Flammable Liquid (30OC @ 1.18barg) 210 
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No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

UN ID: 

1265 
(100-V18) 

Pressurized 

vessel 

 Feed Fractionator Receiver 
Flammable Liquid (46°C @ 0.49barg) 

Pressurized 

vessel 
275 

 (100-V5) 

 Feed Fractionator Reflux 

Coalescer Flammable 
Liquid (47°C @ 

12.26barg) 

Pressurized 

vessel 
45 

 (100-V10) 

 Stabilizer 
Flammable Liquid (56OC @ 6.37barg) 

Pressurized 

vessel 
1,100 

 (100-V4) 

 Stripper 
Flammable 

Liquid (99OC @ 

11.57barg) 

Pressurized 

vessel 
330 

 (200-V5) 

 Stripper Receiver 
Flammable Liquid (40OC @ 10.4barg) 

Pressurized 

vessel 
20 

 (200-V6) 

 Naphtha Splitter 
Flammable Liquid (71OC @ 1.57barg) 

Pressurized 

vessel 
600 

 (200-V7) 

 Naphtha Splitter Receiver 
Flammable Liquid (58OC @ 1.18barg) 

Pressurized 

vessel 
50 

 (200-V8) 

 Depentanizer 
Flammable 

Vapour and Liquid Pressurized 

vessel 
140 

 (200-V9) (62OC @ 1.57barg) 

 Depentanizer Receiver 
Flammable Liquid (53OC @ 1.18barg) 

Pressurized 

vessel 
25 

 (200-V10) 

 Debutanizer Receiver 
Flammable 

Liquid (40OC @ 

10.98barg) 

Pressurized 

vessel 
30 

 (300-V7) 

 Debutanizer Receiver 
Flammable Liquid (40OC @ 3.92barg) 

Pressurized 

vessel 
10 

 (320-V6) 

 C5 Gas Knockout Drum 
Flammable 

Liquid (85.6OC @ 

3.63barg) 

Pressurized 

vessel 
6 

 (431-V14) 

 Pentane Tanks 
Flammable 

Vapour (40OC @ 

12.67barg) 
Ball Tank 2,500 

 (843-TK1A,B) 

6 

Dodecane Desalter 

Flammable 
Liquid (112OC @ 

24.01barg) 

Pressurized 

vessel 
110 UN ID: Not 

regulated 
(100-V9) 

 Feed Fractionators 
Flammable 

Liquid (143OC @ 

1.18barg) 

Pressurized 

vessel 
835 

 (100-V1) 

 Distillate Fractionator 
Flammable 

Liquid (243OC @ 

1.08barg) 

Pressurized 

vessel 
100 

 (100-V2) 

 Diesel Stripper 
Flammable 

Liquid (280OC @ 

1.18barg) 

Pressurized 

vessel 
40 

 (100-V3) 

 Distillate Fractionator 

Receiver Flammable 
Liquid (108OC @ 

0.39barg) 

Pressurized 

vessel 
90 

 (100-V6) 

 Disulfide Sand Filter 
Flammable Liquid (43OC @ 3.63barg) 

Pressurized 

vessel 
1 

 (110-V6) 

 Feed Coalescer Flammable Liquid (35OC @ 6.17barg) 30 
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No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

 (130-ME1) 
Pressurized 

vessel 

 Feed Surge Drum 
Flammable 

Liquid (134OC @ 

2.53barg) 

Pressurized 

vessel 
25 

 (130-V1) 

 Stripper 
Flammable 

Liquid (260OC @ 

6.86barg) 

Pressurized 

vessel 
50 

 (130-V7) 

 Vacuum Dryer 
Flammable 

Liquid (173OC @ -

0.69barg) 

Pressurized 

vessel 
25 

 (130-V9) 

 Raw Diesel Storage Tank 
Flammable 

Liquid (68OC @ 

0.0147barg) 
Tank 8,200 

 (100-TK1) 

 Raw Kerosene Storage Tank 
Flammable 

Liquid (68OC @ 

0.0147barg) 
Tank 6,000 

 (100-TK2) 

 Distillate Fractionators Reflux 

Coalescer Flammable 
Liquid (108OC @ 

20.59barg) 

Pressurized 

vessel 
45 

 (100-V11) 

7 

LPG Feed Fractionator 

Flammable 
Vapour (143OC @ 

1.18barg) 

Pressurized 

vessel 
835 UN ID: 

1075 
(100-V1) 

 LPG Tank 
Flammable 

Vapour (70OC @ 

0.00barg) 
Ball Tank 4,500 

 (841-TK1) 

8 

Butane Stabilizer 

Flammable 
Vapour (56OC @ 

6.37barg) 

Pressurized 

vessel 
1,100 UN ID: 

1011 
(100-V4) 

 Stabilizer Receiver 
Flammable 

Vapour (38OC @ 

5.98barg) 

Pressurized 

vessel 
45 

 (100-V7) 

 Amine Absorber 
Flammable 

Vapour (38OC @ 

10.095barg) 

Pressurized 

vessel 
30 

 (110-V8) 

 Extractor Plus 
Flammable 

Vapour (38OC @ 

8.83barg) 

Pressurized 

vessel 
55 

 (110-V1) 

 Deethanizer 
Flammable 

Liquid (55OC @ 

27.95barg) 

Pressurized 

vessel 
85 

 (115-V1) 

 C3/C4 Splitter 
Flammable Liquid (50OC @ 15.4barg) 

Pressurized 

vessel 
75 

 (115-V3) 

 Stripper 
Flammable 

Vapour (99OC @ 

11.57barg) 

Pressurized 

vessel 
330 

 (200-V5) 

 Stripper Receiver 
Flammable 

Vapour (40OC @ 

10.4barg) 

Pressurized 

vessel 
20 

 (200-V6) 

 Debutanizer 
Flammable 

Vapour (63OC @ 

11.77barg) 

Pressurized 

vessel 
270 

 (300-V6) 

 Debutanizer Receiver 
Flammable 

Vapour (40OC @ 

10.98barg) 

Pressurized 

vessel 
30 

 (300-V7) 

 LPG Chloride Treaters 
Flammable 

Liquid (40OC @ 

32.56barg) 

Pressurized 

vessel 
7 

 (300-V8A/B) 

 Debutanizer Flammable 80 
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No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

 (320-V5) 
Vapour (68OC @ 

3.92barg) 

Pressurized 

vessel 

 Debutanizer Receiver 
Flammable 

Vapour (40OC @ 

3.92barg) 

Pressurized 

vessel 
10 

 (320-V6) 

 Reformate Splitter 
Flammable 

Vapour (105OC @ 

0.49barg) 

Pressurized 

vessel 
750 

 (431-V1) 

 Butane LPG Tanks 
Flammable 

Vapour (40OC @ 

0.00barg) 
Ball Tank 2,500 

 (842-TK1A/B/C/D) 

9 

Kerosene Distillate Fractionator 

Flammable 
Vapour (243OC @ 

1.05barg) 

Pressurized 

vessel 
605 UN ID: 

1223 
(100-V2) 

 Diesel Stripper 
Flammable 

Vapour (280OC @ 

1.18barg) 

Pressurized 

vessel 
40 

 (100-V3) 

 Coalescer 
Flammable 

Liquid (40OC @ 

12.25barg) 

Pressurized 

vessel 
5 

 (120-V1) 

 Electrostatic Coalescer 

Prewash Flammable 
Liquid (40OC @ 

12.35barg) 

Pressurized 

vessel 
45 

 (120-V2) 

 Reactor 
Flammable 

Liquid (40OC @ 

11.57barg) 

Pressurized 

vessel 
165 

 (120-R1) 

 Caustic Settler 
Flammable 

Liquid (40OC @ 

10.59barg) 

Pressurized 

vessel 
75 

 (120-V3) 

 Water Wash 
Flammable Liquid (40OC @ 10.2barg) 

Pressurized 

vessel 
65 

 (120-V4) 

 Sand Filter 
Flammable Liquid (40OC @ 9.81barg) 

Pressurized 

vessel 
60 

 (120-V5A/B) 

 Clay Filter 
Flammable Liquid (40OC @ 8.43barg) 

Pressurized 

vessel 
130 

 (120-V6A/B) 

 Kerosene  Tanks 
Flammable Liquid (40OC @ 0.00barg) Tank 12,800 

 (820-TK1A/B) 

10 

Propane C3/C4 Splitter 

Flammable 
Vapour (50OC @ 

15.4barg) 

Pressurized 

vessel 
75 UN ID: 

1978 
(115-V3) 

 C3/C4 Splitter Receiver 
Flammable 

Liquid (46OC @ 

15.59barg) 

Pressurized 

vessel 
20 

 (115-V4) 

 Propane LPG Tanks 
Flammable 

Vapour (40OC @ 

0.00barg) 
Ball Tank 2,500 

 (840-TK1A/B) 

11 

Ethane Deethanizer 

Flammable 
Vapour (55OC @ 

27.95barg) 

Pressurized 

vessel 
85 UN ID: 

1035 
(115-V1) 

 Deethanizer Receiver 
Flammable 

Vapour and Liquid Pressurized 

vessel 
6 

 (115-V2) (38OC @ 27.56barg) 

 Deheptanizer 
Flammable 

Vapour (154OC 

@4.40barg) 

Pressurized 

vessel 
640 

 (320-V2) 

 Deheptanizer Receiver Flammable 125 
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No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

 (320-V3) 
Vapour (41OC @ 

3.70barg) 

Pressurized 

vessel 

 Deheptanizer Vent Drum 
Flammable 

Vapour (10OC @ 

3.43barg) 

Pressurized 

vessel 
2 

 (320-V4) 

 Stripper Condenser 
Flammable 

Vapour (40OC @ 

5.20barg) 

Pressurized 

vessel 
40 

 (380-V4) 

12 

Hydrogen Reactor 1 

Flammable 
Vapour (380OC @ 

75.41barg) 

Pressurized 

vessel 
80 UN Code: 

1049 
(130-R1) 

 Reactor 2 
Flammable 

Vapour (380OC @ 

72.57barg) 

Pressurized 

vessel 
125 

 (130-R2) 

 Separator 
Flammable 

Vapour (54OC @ 

60.31barg) 

Pressurized 

vessel 
25 

 (130-V3) 

 Flash Drum 
Flammable 

Vapour (57OC @ 

17.60barg) 

Pressurized 

vessel 
50 

 (130-V4) 

 Recycle Gas Compressor 

Suction drum Flammable 
Vapour (60OC @ 

60.31barg) 

Pressurized 

vessel 
3 

 (130-V5) 

 Make Up Gas Compressor 

Suction Drum Flammable 
Vapour (40OC @ 

31.38barg) 

Pressurized 

vessel 
2 

 (130-V6) 

 Stripper 
Flammable 

Vapour (260OC @ 

6.86barg) 

Pressurized 

vessel 
50 

 (130-V7) 

 Off Gas Absorber/Knock Out 

Drum (130-V11) 
Flammable 

Vapour (53OC @ 

5.88barg) 

Pressurized 

vessel 
20 

 Treated Off Gas Knock Out 

Drum Flammable 
Vapour (47OC @ 

5.88barg) 

Pressurized 

vessel 
2 

 (130-V12) 

 Reactor 
Flammable 

Vapour (343OC @ 

27.65barg) 

Pressurized 

vessel 
100 

 (200-R1) 

 Separator 
Flammable 

Vapour (46OC @ 

24.12barg) 

Pressurized 

vessel 
300 

 (200-V3) 

 Recycle Compressor Suction 

Drum (200-V4) 
Flammable 

Vapour (46OC @ 

24.12barg) 

Pressurized 

vessel 
5 

 Reactor 1 
Flammable 

Vapour (549OC @ 

5.1barg) 

Pressurized 

vessel 
80 

 (300-R1) 

 Reactor 2 
Flammable 

Vapour (549OC @ 

4.61barg) 

Pressurized 

vessel 
90 

 (300-R2) 

 Reactor 3 
Flammable 

Vapour (549OC @ 

4.12barg) 

Pressurized 

vessel 
105 

 (300-R3) 

 Reactor 4 
Flammable 

Vapour (549OC @ 

3.53barg) 

Pressurized 

vessel 
115 

 (300-R4) 

 Separator 
Flammable 

Vapour (46OC @ 

2.45barg) 

Pressurized 

vessel 
85 

 (300-V1) 

 Net Gas Suction Drum Flammable 20 
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No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

 (300-V2) 
Vapour (46OC @ 

5.49barg) 

Pressurized 

vessel 

 Recontact Drum No 1 
Flammable 

Vapour (40OC @ 

16.57barg) 

Pressurized 

vessel 
45 

 (300-V3) 

 Recontact Drum No 2 
Flammable 

Vapour (40OC @ 

33.15barg) 

Pressurized 

vessel 
40 

 (300-V4) 

 Net Gas Chloride Treaters 
Flammable 

Vapour (32OC @ 

30.2barg) 

Pressurized 

vessel 
65 

 (300-V5A/B) 

 Reactor 
Flammable 

Vapour (420OC @ 

12.41barg) 

Pressurized 

vessel 
65 

 (320-R1) 

 Separator 
Flammable 

Vapour (46OC @ 

10.98barg) 

Pressurized 

vessel 
65 

 (320-V1) 

 Reactor 
Flammable 

Vapour (501OC @ 

29.99barg) 

Pressurized 

vessel 
60 

 (380-R1) 

 Separator 
Flammable 

Vapour (40OC @ 

27.65barg) 

Pressurized 

vessel 
40 

 (380-V2) 

13 

Diesel Reactor 2 

Flammable 
Liquid (380OC @ 

74.00barg) 

Pressurized 

vessel 
125 UN ID: 

1203 
(130-R2) 

 Diesel Tanks 
Flammable Liquid (40OC @ 0.00barg) Tank 17,600 

 (825-TK1A/B) 

14 

Heptane Separator 

Flammable 
Liquid (54OC @ 

60.31barg) 

Pressurized 

vessel 
25 UN ID: 

1206 
(130-V3) 

15 

Sulfolane Extractive Distillation Column 

Flammable 
Liquid (174OC @ 

1.47barg) 

Pressurized 

vessel 
765 UN ID: 

3334 
(541-V1) 

 Recovery Column 
Flammable 

Liquid (174OC @ -

0.49barg) 

Pressurized 

vessel 
350 

 (541-V3) 

 Sulfolane Sump 
Flammable 

Liquid (180OC @ 

0.00barg) 

Pressurized 

vessel 
25 

 (541-V7) 

16 

Hydrogen Amine Regenerator Receiver Flammable 

and Toxic 

Vapour (40OC @ 

0.98barg) 

Pressurized 

vessel 
1 

Sulfide (640-V3) 

UN ID: 

1053 
Sour Water Stripper Receiver Flammable 

and Toxic 

Vapour (88OC @ 

1.03barg) 

Pressurized 

vessel 
10 

 (650-V3) 

17 

Toluene Debutanizer 

Flammable 
Liquid (63OC @ 

11.77barg) 

Pressurized 

vessel 
270 UN ID: 

1294 
(300-V6) 

 Debutanizer 
Flammable Liquid (68OC @3.92barg) 

Pressurized 

vessel 
80 

 (320-V5) 

 Reactor 1/2 
Flammable 

Liquid (122OC @ 

28.73barg) 

Pressurized 

vessel 
50 

 (322-R1/R2) 

 Feed Surge Drum 
Flammable Liquid (163OC @ 5.1barg) 

Pressurized 

vessel 
315 

 (380-V1) 
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No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

 Stripper 
Flammable 

Liquid (209OC @ 

6.47barg) 

Pressurized 

vessel 
470 

 (380-V3) 

 Reformate Splitter 
Flammable 

Liquid (105OC @ 

0.49barg) 

Pressurized 

vessel 
755 

 (431-V1) 

 Reformate Splitter Receiver 
Flammable 

Liquid (56OC @ 

0.098barg) 

Pressurized 

vessel 
120 

 (431-V2) 

 Toluene Tank 
Flammable 

Liquid (38OC @ 

0.005barg) 
Tank 1,475 

 (432-TK1) 

 Clay Treaters 
Flammable 

Liquid (199OC @ 

14.22barg) 

Pressurized 

vessel 
60 

 (432-V1A/B) 

 Benzene Column 
Flammable Liquid (152OC @ 0.7barg) 

Pressurized 

vessel 
860 

 (432-V2) 

 Toluene Column 
Flammable 

Vapour and Liquid Pressurized 

vessel 
1,340 

 (432-V4) (232OC @ 4.60barg) 

 Toluene Column Receiver 
Flammable 

Liquid (168OC @ 

0.099barg) 

Pressurized 

vessel 
105 

 (432-V5) 

 Finishing Column 
Flammable 

Vapour (117OC @ 

0.196barg) 

Pressurized 

vessel 
345 

 (500-V9) 

 Finishing Column Receiver 
Flammable 

Liquid (66OC @ 

0.098barg) 

Pressurized 

vessel 
45 

 (500-V10) 

 Recovery Column Receiver 
Flammable 

Liquid (38OC @-

0.686barg) 

Pressurized 

vessel 
125 

 (541-V4) 

18 

Xylene Separator 

Flammable 
Vapour (46OC @ 

10.98barg) 

Pressurized 

vessel 
65 UN ID: 

1307 
(320-V1) 

 Deheptanizer 
Flammable 

Liquid (154OC @ 

4.21barg) 

Pressurized 

vessel 
645 

 (320-V2) 

 Clay Treaters 
Flammable 

Liquid (199OC @ 

15.68barg) 

Pressurized 

vessel 
160 

 (431-V3A/B) 

 Xylene Splitter 
Flammable 

Vapour and Liquid Pressurized 

vessel 
4,645 

 (431-V4) (237OC @ 0.50barg) 

 Xylene Splitter Receiver 
Flammable 

Liquid (227OC @ 

5.59barg) 

Pressurized 

vessel 
315 

 (431-V6) 

 Parex Feed Surge Drum 
Flammable 

Liquid (227OC @ 

6.66barg) 

Pressurized 

vessel 
2.9456 

 (431-V7) 

 Raffinate Column 
Flammable 

Liquid (148OC @ 

0.294barg) 

Pressurized 

vessel 
2,225 

 (500-V3) 

 Raffinate Column Side Cut 

Surge Drum Flammable 
Liquid (148OC 

@0.294barg) 

Pressurized 

vessel 
130 

 (500-V4) 

 Raffinate Column Receiver 
Flammable 

Liquid (121OC @ 

0.098barg) 

Pressurized 

vessel 
140 

 (500-V5) 

 Raffinate Column Vent Drum Flammable 2 
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No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

 (500-V6) 
Liquid (40OC @ 

0.098barg) 

Pressurized 

vessel 

 Extract Column 
Flammable 

Vapour (146OC @ 

0.196barg) 

Pressurized 

vessel 
790 

 (500-V7) 

 Extract Column Receiver 
Flammable 

Liquid (121OC @ 

0.098barg) 

Pressurized 

vessel 
60 

 (500-V8) 

 Finishing Column 
Flammable 

Liquid (117OC @ 

3.43barg) 

Pressurized 

vessel 
345 

 (500-V9) 

 Xylene Tank 
Flammable Liquid (40OC @ 0.00barg) Tank 12,100 

 (852-TK1) 

19 

Para-xylene Para-xylene Tanks 

Flammable 
Liquid (40OC @ 

0.001barg) 
Tank 3,860 UN ID: 

1307 
(500-TK3A/B) 

 Para-xylene Tanks 
Flammable Liquid (40OC @ 0.00barg) Tank 19,200 

 (810-TK1A/B/C/D/E) 

20 

Hexane Extractive Distillation Column 

Flammable 
Vapour (174OC @ 

1.47barg) 

Pressurized 

vessel 
765 UN ID: 

1208 
(541-V1) 

 Extractive Distillation Column 

Receiver Flammable Liquid (49OC @ 0.49barg) 
Pressurized 

vessel 
40 

 (541-V2) 

 Stripper 
Flammable 

Vapour (209OC @ 

5.98barg) 

Pressurized 

vessel 
470 

 (380-V3) 

21 

Aromatics Separator 

Flammable 
Liquid (40OC @ 

27.54barg) 

Pressurized 

vessel 
40 UN ID: 

1993 
(380-V2) 

 Heavy Aromatics Tanks 
Flammable Liquid (46OC @ 0.00barg) Tank 1,245 

 (834-TK1A/B) 

 Aromatics Tank 
Flammable Liquid (40OC @ 0.00barg) Tank 17,200 

 (431-TK1) 

22 

Benzene 
Separator Net Gas Suction 

Drum 
Flammable Liquid (46OC @ 5.49barg) 

Pressurized 

vessel 
20 

UN ID: 

1114 
(300-V2) 

 Recontact Drum No 1 
Flammable 

Liquid (40OC @ 

16.57barg) 

Pressurized 

vessel 
45 

 (300-V3) 

 Recontact Drum No 2 
Flammable 

Liquid (40OC @ 

33.15barg) 

Pressurized 

vessel 
40 

 (300-V4) 

 Deheptanizer Receiver 
Flammable Liquid (41OC @ 3.63barg) 

Pressurized 

vessel 
125 

 (320-V3) 

 Deheptanizer Vent Drum 
Flammable Liquid (10OC @ 3.43barg) 

Pressurized 

vessel 
2 

 (320-V4) 

 Stripper Receiver 
Flammable Liquid (40OC @ 5.2barg) 

Pressurized 

vessel 
40 

 (380-V4) 

 Benzene Column Flammable 860 
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No. Chemical Handling Location 
Major 

Hazards 

Physical Form at 

Operating Condition 

Type of 

Container 

Unit 

Capacity 

of 

Container 

(m3) 

 (432-V2) 
Vapour (152OC @ 

0.7barg) 

Pressurized 

vessel 

 Benzene Column Receiver 
Flammable Liquid (59OC @ 0.1barg) 

Pressurized 

vessel 
285 

 (432-V3) 

 Sulfolane Feed Tank 
Flammable 

Liquid (40OC @ 

0.005barg) 
Tank 4,140 

 (541-TK1) 

 Recovery Column 
Flammable 

Vapour (174OC @ -

0.49barg) 

Pressurized 

vessel 
350 

 (541-V3) 

 Benzene Tanks 
Flammable Liquid (40OC @ 0.00barg) Tank 8,700 

 (812-TK1A/B/C/D) 

 Benzene Day Tanks 
Flammable Liquid (40OC @ 0.00barg) Tank 2,060 

 (432-TK2A/B) 

23 

Diethyl-

benzene 
Adsorber Chamber No 1 

Flammable 
Liquid (156OC @ 

13.03barg) 

Pressurized 

vessel 
720 

UN ID: 

2049 
(500-V1) 

 Desorber Chamber No 2 
Flammable 

Liquid (156OC @ 

13.03barg) 

Pressurized 

vessel 
720 

 (500-V2) 

 Raffinate Column 
Flammable 

Liquid (148OC @ 

0.294barg) 

Pressurized 

vessel 
2,225 

 (500-V3) 

 Extract Column 
Flammable 

Liquid (146OC @ 

0.196barg) 

Pressurized 

vessel 
790 

 (500-V7) 

 Desorbent Rerun Column 
Flammable 

Liquid (204OC @ 

0.588barg) 

Pressurized 

vessel 
20 

 (500-V11) 

 Desorbent Storage Tank 
Flammable 

Liquid (35OC @ 

0.001barg) 
Tank 2,000 

 (500-TK1) 

 Plant Inventory Storage Tank 
Flammable 

Liquid (35OC @ 

0.001barg) 
Tank 3,860 

 (500-TK2) 

 Parex Sump Drum 
Flammable Liquid (40OC @ 0.98barg) 

Pressurized 

vessel 
25 

 (500-V12) 

24 

Methane Stripper Receiver 

Flammable 
Vapour (46OC @ 

6.30barg) 

Pressurized 

vessel 
10 UN ID: 

1971 
(130-V8) 

Table 3 – Pipeline Information 

No. Chemical From To 
Pipe Diameter 

(inch) 

Pipe Flowrate 

(MT/hr) 

1 Condensate Tank Farm PEC Plant 32 2,000 

2 FR Naphtha Tank Farm PEC Plant 20 800 

3 Para Xylene PEC Plant Tank Farm 20 800 

4 Benzene PEC Plant Tank Farm 14 400 

5 Jet Kero PEC Plant Tank Farm 16 500 

6 Diesel PEC Plant Tank Farm 20 800 

7 Light Naphtha PEC Plant Tank Farm 16 400 

8 C3 LPG PEC Plant Tank Farm 168 800 

9 C4 LPG PEC Plant Tank Farm 10 150 
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No. Chemical From To 
Pipe Diameter 

(inch) 

Pipe Flowrate 

(MT/hr) 

10 LSFO PEC Plant Tank Farm 10 200 

  



Pengerang Energy Complex 

 

 Quantitative Risk Assessment  

 

 

 

March 2019 

J18 780 MY PEC QRA Rev 00 

27 

 

 

Table 4 – Nature and Application of PEC Products, Co-products and By-products 

Primary Products 

Benzene (Primary product): Benzene is an important basic chemical, as the base for many intermediates and polymers.  It is the 

major raw material for the production of the following: 

• Cumene, from which phenol and bisphenol A, the precursors of epoxy resins and polycarbonates, are made; 

• Styrene, from which polystyrene is then made;  and  

• Cyclohexane, the precursor of caprolactam and adipic acid, which in turn feed into nylon production.  

Benzene derived products are themselves raw materials for a vast range of everyday items such as clothing, packaging, paints, 

adhesives, unbreakable windows, plywood, computer casings, compact discs and many more. Benzene has the chemical formula 

C6H6.  It is a clear, colourless, volatile liquid, with a characteristic “aromatic” odour; benzene is highly flammable, vapour/air 

mixtures are explosive and carcinogenic to humans. Benzene is also very toxic to aquatic organisms.  

Para-xylene (Primary product): Paraxylene is an aromatic chemical. It is used as a plasticizer, chemical intermediate and polyester 

intermediate. Paraxylene is used for polyester fibres for clothing and fabrics, PET soft drink bottles and films for audio and video 

tapes. Paraxylene is a colourless liquid and has a characteristic odour. Paraxylene is flammable, harmful to humans and toxic to 

aquatic organisms. 

Co-products 

Jet Fuel (Co-product): Jet fuel is a mixture of large number of hydrocarbons (usually C8 – C16) and is clear to straw coloured liquid 

and has fuel oil odour. It is highly flammable and may have some 1% aromatics including BTX (benzene, toluene, and xylene). Jet 

fuel does not gel at low temperature, hence it is primarily used as aviation fuel.  

Diesel (Co-product): It is colourless to yellow-brown saturated hydrocarbon liquid (C10-C16) which has a mild petroleum odour. 

Diesel may contain many traces elements which are corrosive to aircraft turbines; hence diesel is primarily used as a fuel for on-

land vehicles. Diesel is flammable and gives off irritating and toxic fumes/ particulates. It is harmful to aquatic organisms. 

C3 and C4 LPG (Co-products): Liquefied Petroleum Gas (LPG) is a mixture of hydrocarbon gases; C3 (propane) and C4 (butane and 

iso-butane). LPG is extremely flammable/ explosive and is used as fuel in heating appliances and vehicles, and increasingly replaces 

chlorofluorocarbons as an aerosol propellant. Pressurised LPG containers that are subjected to fire of sufficient duration and 

intensity can undergo a boiling liquid expanding vapour explosion (BLEVE). 

Fuel Oil (Co-product): Fuel oil is another fraction obtained from petroleum distillation/ refining, as with Jet fuel or Diesel, either as 

a distillate or a residue. It is made of longer hydrocarbon chains, particularly alkanes, cycloalkanes, and aromatics. It has an oil type 

odour and is black in colour. It is flammable and primarily used as a fuel in various industrial, marine, off-road vehicle and home 

heating applications, where air regulations permit.  

By-products 

Light naphtha (By-product): Light naphtha is a hydrocarbon mixture consisting of straight-chained and cyclic aliphatic compounds, 

generally with 5 to 9 carbon atoms per molecule. Light Naphtha’s boiling point ranges from 30-70oC and it has a high paraffin 

content. It is mainly used as a petrochemical feedstock in olefins production (e.g. ethylene).  

Hydrogen rich gas (By-product)*: Hydrogen gas is light, colourless, and a highly flammable/ explosive gas. As a strong reducing 

agent, hydrogen gas can reacts easily with other chemical substances. Large quantities of hydrogen are needed in the petroleum 

and chemical industries for hydrogenation reaction, hydrodealkylation, hydrodesulphurisation, and hydrocracking. It is also used 

in the production of plastics, polyester, and nylon.  

Fuel Gas (By-product): Fuel gas is a mixture of hydrogen, methane (C1), ethane (C2), and propane (C3) gases, (typical composition 

H2: 0.13 wt-% CH4: 1.56 wt% C2H6: 58.57 wt% C3+: 39.74 wt-%). Fuel gas is flammable, non-toxic and is used as a combustion fuel. 

Light Ends (C1-C5) (By-product): Light ends (except C5s) are gases at atmospheric pressure and temperature. These are used as 

fuel in various industrial operations as well as for heating. Light ends can be dangerous when heavier than air as they can settle in 

a flammable cloud on the ground or in hollows/ drains/ utility trenches etc.  

Sulphur (By-product): The production of low sulphur fuels requires the treatment, or desulphurisation, of product oils and this is 

recovered as elemental sulphur by-product, a yellow solid powder.  Almost 70% of world sulphur production originates from 

refineries. It can be used include in phosphate fertiliser and the chemicals industry, but as world production outstrips demand it is 

also disposed to landfill.  

Note *: Typical component of Hydrogen rich gas:  
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3.3 Hazard Identification  

Based on potential loss of containment (LoC) from the storage vessels and ancillary equipment and the 

process vessels and ancillary equipment, the major flammable hazards identified are releases of 

dodecane/diesel, hexane, butane, ethane, propane and hydrogen. The potential outcomes are a jet fire, pool 

fire, flash fire, vapour cloud explosion, fire ball. Toxic hazards identified are releases from hydrogen sulphide. 

Leaks can range in size from a pinhole leak to a catastrophic failure. In general smaller leaks have higher 

accident likelihood but lower consequence distances. On the other hand larger releases have lower accident 

likelihood but longer consequence distance. The representative scenarios considered in this study are: 

• Pipelines; 

o Small leak (10 mm); 

o Large leak (25 mm); and 

o Catastrophic failure (which is represented by inner diameter of the pipe). 

• Pressurised Vessels; 

o Small leak (10 mm); 

o Large leak (50 mm);  

o Catastrophic failure; and 

• Atmospheric Tanks; 

o Small leak (150 mm); 

o Large leak (500 mm); and  

o Catastrophic failure. 

Table 5 presents the listing of the release scenarios and outcome events. Appendix C presents the release 

scenarios modelled (isolatable sections) for the PEC operations and the possible events from the respective 

release scenarios. 
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Table 5: Release Scenarios and Outcome Events 

No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

1 IS01_COND_PIPE_L 

Release of condensate due to 

leak/catastrophic failure of 

condensate pipeline (stream 100) and 

associated fittings/pipings from 

condensate tank.  An immediate and 

delay outcome of the released 

condensate will result in fire. 

n-Octane 10 mm 4 inch  32 inch 

1. 1,133m pipe; 

Ø0.81288m 

2. Free 

spreading pool 

- Pool Fire 

2 IS02_NAPHTHA_PIPE_L 

Release of naphtha due to 

leak/catastrophic failure of naphtha 

pipeline (stream 500) and associated 

fittings/pipings from distillate 

unionfining process unit.  An 

immediate and delay outcome of the 

released naphtha will result in fire. 

n-Hexane 10 mm 25mm  2 inch 

1. 132m pipe; 

Ø0.0508m 

2. Free 

spreading pool 

- Pool Fire 

3 IS03_PENTANE_CFSD_L 

Release of pentane due to 

leak/catastrophic failure of pentane 

and associated fittings/pipings from 

condensate feed surge drum (100-

V18).  An immediate and delay 

outcome of the released pentane will 

result in fire. 

Pentane 10 mm 50mm Full vessel  

1 pressure 

vessel, 1 valve, 1 

pump  

Area C1 - 

28,600m2 

Pool Fire, Flash Fre, VCE 

4 IS04_DODEC_DESALT_L 

Release of dodecane due to 

leak/catastrophic failure of desalter 

(100-V9) and associated 

fittings/pipings.  An immediate and 

delay outcome of the released  

dodecane will result in fire. 

Dodecane 10 mm 50mm Full vessel   
1 pressure 

vessel, 5 valves 
Pool Fire 

5 IS05_PENTANE_FFR_L 

Release of pentane due to 

leak/catastrophic failure of feed 

fractionator receiver (100-V5) and 

associated fittings/pipings.  An 

immidiate and delay outcome of the 

released  pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 valves; 

1 pump1; 1 heat 

exchanger 

Jet Fire, Pool Fire, VCE, 

Flash Fire, BLEVE (Fireball) 

6 IS06_LPG_FFTP_V 

Release of  LPG due to 

leak/catastrophic failure offailure of 

feed fractionator (100-V1) Top Part 

and associated fittings/pipings.  An 

LPG 10 mm 50mm Full vessel   
1 pressure 

vessel; 2 valves 
Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate and delay outcome of the 

released LPG will result in fire. 

7 IS06_DODEC_FFBP_L 

Release of dodecane due to 

leak/catastrophic failure of feed 

fractionator (100-V1) Bottom Part and 

associated fittings/pipings.  An 

immediate and delay outcome of the 

released dodecane will result in fire. 

Dodecane 10 mm 50mm Full vessel   
1 pressure 

vessel; 2 valves 
 Pool Fire 

8 IS07_PENTANE_FFRCO_L 

Release of pentane due to 

leak/catastrophic failure of feed 

fractionator reflux coalescer (100-

V10) and associated fittings/pipings.  

An immediate and delay outcome of 

the released pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   
1 pressure 

vessel; 3 valves 

Jet Fire, Pool Fire, VCE, 

Flash Fire, BLEVE (Fireball) 

9 IS08_BUTANE_STABTP_V 

Release of butane due to 

leak/catastrophic failure of stabilizer 

(100-V4) Top Part and associated 

fittings/pipings.  An immediate and 

delay outcome of the released butane 

will result in fire. 

Butane 10 mm 50mm Full vessel   
1 pressure 

vessel 

Jet Fire, Pool Fire, VCE, 

Flash Fire, BLEVE (Fireball) 

10 IS08_PENTANE_STABBP_L 

Release of pentane due to 

leak/catastrophic failure of stabilizer 

(100-V4) bottom part and associated 

fittings/pipings.  An immediate and 

delay outcome of the released 

pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

pump; 1 valve 

Jet Fire, Pool Fire, VCE, 

Flash Fire, BLEVE (Fireball) 

11 IS09_BUTANE_STABREC_V 

Release of butane due to 

leak/catastrophic failure of stabilizer 

receiver (100-V7) and associated 

fittings/pipings.  An immediate and 

delay outcome of the released butane 

will result in fire. 

Butane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

3 valves; 1 heat 

exchanger 

Jet Fire, Pool Fire, VCE, 

Flash Fire, BLEVE (Fireball) 

12 IS10_KERO_DFTP_V 

Release of kerosene due to 

leak/catastrophic failure of distillate 

fractionator (100-V2) and associated 

fittings/pipings.  An immediate and 

n-Nonane 10 mm 50mm Full vessel   
1 pressure 

vessel 
Jet Fire, Flash Fire, VCE 



Pengerang Energy Complex                                                                                                                                  Quantitative Risk Assessment  

 

 

 

March 2019 

J18-780 MY PEC QRA Rev 00 
31 

 

 

No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

delay outcome of the released 

kerosene will result in fire. 

13 IS10_DODEC_DFBP_L 

Release of dodecane due to 

leak/catastrophic failure ofdistillate 

fractionator (100-V2) and associated 

fittings/pipings.  An immediate 

ignition of the released dodecane will 

result in fire.  

Dodecane 10 mm 50mm Full vessel   

1 pressure 

vessel; 3 valves 

3 heat 

exchangers; 1 

pump 

Pool Fire 

14 IS11_KERO_DSTP_V 

Release of kerosene due to 

leak/catastrophic failure of diesel 

stripper (100-V3) top part and 

associated fittings/pipings. An 

immidiate ignition of the released 

kerosene will result in fire. 

n-Nonane 10 mm 50mm Full vessel   
1 pressure 

vessel 
Jet Fire, Flash Fire, VCE 

15 IS11_DODEC_DSBP_L 

Release of dodecane due to 

leak/catastrophic failure of  diesel 

stripper (100-V3) bottom part and 

associated fittings/pipings. An 

immidiate ignition of the released 

dodecane will result in fire. 

Dodecane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 pump, 

2 valves 

Pool Fire 

16 IS12_DODEC_DFR_L 

Release of dodecane due to 

leak/catastrophic failure of distillate 

fractionator receiver (100-V6) and 

associated fittings/pipings. An 

immidiate and delay outcome of the 

released dodecane will result in fire. 

Dodecane 10 mm 50mm Full vessel   

1 pressure 

vessel; 4 heat 

exchangers; 1 

pump 

Pool Fire 

17 IS13_BUTANE_AMAB_V 

Release of butanedue to 

leak/catastrophic failure of amine 

absorber (110-V8) and associated 

fittings/pipings. An immediate and 

delay outcome of the released butane 

will result in fire. 

Butane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

18 IS14_BUTANE_EXPLUS_V 

Release of butane due to 

leak/catastrophic failure of extractor 

plus (110-V1) and associated 

fittings/pipings. An immediate 

Butane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 valves; 

1 pump 

Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

ignition of the released butane will 

result in fire.  

19 IS15_DODEC_SANDF_L 

Release of dodecane due to 

leak/catastrophic failure of disulfide 

sand filter (110-V6) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

dodecane  will result in fire.  

Dodecane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 pump; 

1 valve 

Pool Fire 

20 IS16_PROPANE_PIPELINE_L 

Release of propane due to 

leak/catastrophic failure of LPG 

pipeline (stream 100) from CCR 

platforming process unit and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released propane will result in fire. 

Propane 10 mm 25 mm  3 inch 
168m pipe 

(Ø0.0762m) 
  Pool Fire 

22 IS18_BUTANE_PIPELINE_L 

Release of butane due to 

leak/catastrophic failure of butane 

pipeline to storage (stream 220) and 

associated fittings/pipings. An 

immediate ignition of the released 

butane will result in fire. 

Butane 10 mm 25 mm  4 inch 
776m pipe 

(Ø0.1016m) 
  Pool Fire 

23 IS19_ETHANE_DETP_V 

Release of ethane due to 

leak/catastrophic failure of 

deethanizer (115-V1) top part and 

associated fittings/pipings. An 

immediate ignition of the released 

ethane will result in fire. 

Ethane 10 mm 50mm Full vessel   
1 pressure 

vessel 

Area C1 - 

28,600m2 

Jet Fire, Flash Fire, VCE 

24 IS19_BUTANE_DEBP_L 

Release of butane due to 

leak/catastrophic failure of 

deethanizer (115-V1) bottom part and 

associated fittings/pipings. An 

immediate ignition of the released 

butane will result in fire. 

Butane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 valves; 

1 heat 

exchanger 

Pool Fire 

25 IS20_ETHANE_DERTP_V 

Release of ethane due to 

leak/catastrophic failure of 

deethanizer receiver top part (115-

V2) and associated fittings/pipings. An 

Ethane 10 mm 50mm Full vessel   

 1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate ignition of the released 

ethane will result in fire. 

27 IS21_PROPANE_SPLITTP_V 

Release of propane due to 

leak/catastrophic failure of C3/C4 

splitter top part (115-V3) and 

associated fittings/pipings. An 

immediate ignition of the released 

propane will result in fire. 

Propane 10 mm 50mm Full vessel   
1 pressure 

vessel 
Jet Fire, Flash Fire, VCE 

28 IS21_BUTANE_SPLITBP_L 

Release of butane due to 

leak/catastrophic failure of dC3/C4 

splitter bottom part (115-V3)  and 

associated fittings/pipings. An 

immediate ignition of the released 

butane will result in fire. 

Butane 10 mm 50mm Full vessel   

1 pressure 

vessel, 2 valves; 

1 heat 

exchanger 

Pool Fire 

29 IS22_PROPANE_SPLITR_L 

Release of propane due to 

leak/catastrophic failure of C3/C4 

splitter receiver (115-V4) and 

associated fittings/pipings. An 

immediate ignition of the released 

propane will result in fire. 

Propane 10 mm 50mm Full vessel   

1 pressure 

vessel, 3 valves; 

1 pump, 2 heat 

exchangers 

Pool Fire 

30 IS23_PROPANE_PIPELINE_L 

Release of propane due to 

leak/catastrophic failure of C3 LPG 

pipeline to storage (stream 214) and 

associated fittings/pipings. An 

immediate ignition of the released 

propane will result in fire. 

Propane 10 mm 25 mm  3 inch 
664m pipe 

(Ø0.0762m) 
  Pool Fire 

31 IS24_KERO_COALES_L 

Release of kerosene due to 

leak/catastrophic failure of  coalescer 

(120-V1) and associated 

fittings/pipings. An immediate 

ignition of the released kerosene will 

result in fire. 

n-Nonane 10 mm 50mm Full vessel   
1 pressure 

vessel; 5 valves 

Area C1 - 

28,600m2 

Pool Fire 

32 IS25_KERO_ECPW_L 

Release of kerosene due to 

leak/catastrophic failure of  

electrostatic coalescer prewash (120-

V2) and associated fittings/pipings. An 

n-Nonane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate ignition of the released 

kerosene will result in fire. 

33 IS26_KERO_REAC_L 

Release of kerosene due to 

leak/catastrophic failure of reactor 

(120-R1) and associated 

fittings/pipings. An immediate 

ignition of the released kerosene will 

result in fire. 

n-Nonane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 

34 IS27_KERO_CAUSET_L 

Release of kerosene due to 

leak/catastrophic failure of caustic 

settler (120-V3) and associated 

fittings/pipings. An immediate 

ignition of the released kerosene will 

result in fire. 

n-Nonane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 

35 IS28_KERO_WWASH_L 

Release of kerosene due to 

leak/catastrophic failure of water 

wash (120-V4) and associated 

fittings/pipings. An immediate 

ignition of the released kerosene will 

result in fire. 

n-Nonane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 

36 IS29_KERO_SANDFIL_L 

Release of kerosene due to 

leak/catastrophic failure of sand filter 

(120-V5A/B) and associated 

fittings/pipings. An immediate 

ignition of the released kerosene will 

result in fire. 

n-Nonane 10 mm 50mm Full vessel   
2 pressure 

vessels; 5 valves 
Pool Fire 

37 IS30_KERO_CLAYFIL_L 

Release of kerosene due to 

leak/catastrophic failure of clay filter 

(120-V6A/B) and associated 

fittings/pipings. An immediate 

ignition of the released kerosene will 

result in fire. 

n-Nonane 10 mm 50mm Full vessel   
2 pressure 

vessels; 7 valves 
Pool Fire 

38 IS31_KERO_PIPELINE_L 

Release of kerosene due to 

leak/catastrophic failure of kerosene 

pipeline (stream 38) and associated 

fittings/pipings. An immediate 

n-Nonane 10 mm 2 inch  6 inch 
146m pipe 

(Ø0.1524m) 
  Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

ignition of the released kerosene will 

result in fire. 

39 IS32_DODEC_FEEDCO_L 

Release of dodecane due to 

leak/catastrophic failure of feed 

coalescer (130-ME1) and associated 

fittings/pipings. An immediate 

ignition of the released dodecane will 

result in fire. 

Dodecane 10 mm 50mm Full vessel   
1 pressure 

vessel; 3 valves 

Area C2 - 

25,800m2 
Pool Fire 

40 IS33_DODEC_PIPELINE_L 

Release of dodecane due to 

leak/catastrophic failure of diesel 

pipeline from condesate fractionation 

unit (stream 101) and associated 

fittings/pipings. An immediate 

ignition of the released dodecane will 

result in fire. 

Dodecane 10 mm 2 inch  6 inch 
282m pipe 

(Ø0.1524m) 
  Pool Fire 

41 IS34_DODEC_FSD_L 

Release of dodecane due to 

leak/catastrophic failure of feed surge 

drum (130-V1) and associated 

fittings/pipings. An immediate 

ignition of the released dodecane will 

result in fire. 

Dodecane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

1 valve 

Area C2 - 

25,800m2 

Pool Fire 

42 IS35_H2_REAC1_V 

Release of hydrogen due to 

leak/catastrophic failure of reactor 1 

(130-R1) and associated 

fittings/pipings. An immidiate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 3 heat 

exchanger; 3 

valve 

Jet Fire, Flash Fire, VCE 

43 IS36_H2_REAC2TP_V 

Release of hydrogen due to 

leak/catastrophic failure of reactor 2 

(130-R2) top part and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

45 IS37_H2_SEPTP_V 

Release of hydrogen due to 

leak/catastrophic failure of separator 

(130-V3) top part and associated 

fittings/pipings. An immediate and 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

valves 

Jet Fire, Flash Fire, VCE  
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

delay outcome of the released 

hydrogen will result in fire. 

47 IS38_H2_FDTP_V 

Release of hydrogen due to 

leak/catastrophic failure of flash drum 

(130-V4) top part and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen sulfide will result in fire  

Hydrogen 10 mm 50mm Full vessel   
1 pressure 

vessel; 2 valves; 
Jet Fire, Flash Fire, VCE 

49 IS39_H2_RGCSD_V 

Release of hydrogen due to 

leak/catastrophic failure of recycle 

gas compressor suction drum (130-

V5) bottom part and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 

compressor, 1 

heat exchanger; 

1 valve 

Jet Fire, Flash Fire, VCE 

50 IS40_H2_PIPELINE_V 

Release of hydrogen due to 

leak/catastrophic failure of make up 

gas pipeline from platforming unit 

(stream 501) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 25 mm  3 inch 
230m pipe 

(Ø0.0762m) 
Jet Fire, Flash Fire, VCE 

51 IS41_H2_MGCSD_V 

Release of hydrogen due to 

leak/catastrophic failure of make up 

gas compressors suction drum (130-

V6) and associated fittings/pipings. An 

immediate and delay outcome of the 

released hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 

compressors, 1 

valve 

Jet Fire, Flash Fire, VCE 

52 IS42_H2_STRIPTP_V 

Release of hydrogen due to 

leak/catastrophic failure of stripper 

(130-V7) top part and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

53 IS42_DODEC_STRIPBP_L 
Release of dodecane due to 

leak/catastrophic failure of stripper 

(130-V7) bottom part and associated 

Dodecane 10 mm 50mm Full vessel   
1 pressure 

vessel; 2 heat 
Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

fittings/pipings. An immediate and 

delay outcome of the released 

dodecane will result in fire. 

exchangers; 1 

valve 

54 IS43_MET_SRTP_V 

Release of methane due to 

leak/catastrophic failure of stripper 

receiver (130-V8) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen sulfide will result in fire. 

Methane 10 mm 50 mm     1 valve Jet Fire, Flash Fire, VCE 

55 IS43_NAPHTHA_SRBP_L 

Release of naphtha due to 

leak/catastrophic failure of stripper 

receiver (130-V8) and associated 

fittings/pipings. An immediate and 

delay outcome of the released of 

naphtha will result in fire. 

n-Hexane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

valves 

Pool Fire 

56 IS44_DODEC_VACDRY_L 

Release of dodecane due to 

leak/catastrophic failure of vacuum 

dryer (130-V9)  and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

dodecane will result in fire. 

Dodecane 10 mm 50mm Full vessel   

1 pressure 

vessel; 3 heat 

exchangers; 1 

pump; 3 valves 

Pool Fire 

57 IS45_DIESEL_PIPELINE_L 

Release of diesel due to 

leak/catastrophic failure of diesel 

product pipeline to storage (stream 

739) and associated fittings/pipings. 

An immediate and delay outcome of 

the released diesel will result in fire. 

Diesel 10 mm 2 inch  6 inch 
780m pipe 

(Ø0.1524m) 
  Pool Fire 

59 IS47_H2_PIPELINE_V 

Release of hydrogen due to 

leak/catastrophic failure of off gas 

pipeline from naphtha hydritreating 

unit (stream 741) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 25 mm  4 inch 
401m pipe 

(Ø0.1016m) 
  Jet Fire, Flash Fire, VCE 

60 IS48_H2_OGA_V 

Release of hydrogen due to 

leak/catastrophic failure of off gas 

absorber/knock out drum (130-V11) 

and associated fittings/pipings. An 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Area C2 - 

25,800m2 
Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate and delay outcome of the 

released hydrogen will result in fire. 

61 IS49_H2_TOGKD_V 

Release of hydrogen due to 

leak/catastrophic failure of treated off 

gas knock out drum (130-V12) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   
1 pressure 

vessel; 2 valves 
Jet Fire, Flash Fire, VCE 

62 IS50_H2_RETP_V 

Release of hydrogen due to 

leak/catastrophic failure of reactor 

top part (200-R1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 3 heat 

exchangers; 1 

valve 

Area R1 - 

31,800m2 

Jet Fire, Flash Fire, VCE 

63 IS50_NAPHTHA_REBP_L 

Release of naphtha due to 

leak/catastrophic failure of reactor 

bottom part (200-R1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released  

naphtha will result in fire. 

n-Hexane 10 mm 50mm Full vessel   

1 pressure 

vessel; 3 heat 

exchangers; 1 

valve 

Pool Fire 

64 IS51_H2_SEPTP_V 

Release of hydrogen due to 

leak/catastrophic failure of separator 

top part (200-V3) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   
1 pressure 

vessel 
Jet Fire, Flash Fire, VCE 

65 
IS51_HEAVY 

NAPHTHA_SEPBP_L 

Release of x due to leak/catastrophic 

failure of separator bottom part (200-

V3) and associated fittings/pipings. An 

immediate and delay outcome of the 

released x will result in fire. 

n-Hexane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 

66 IS52_H2_RCSD_V 

Release of hydrogen due to 

leak/catastrophic failure of recycle 

compressor suction drum (200-V4) 

and associated fittings/pipings. An 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 valve; 

1 compressor 

Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate and delay outcome of the 

released hydrogen will result in fire. 

67 IS53_BUT_STRITP_V 

Release of butane due to 

leak/catastrophic failure of stripper 

top part (200-V5) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen sulfide will result in fire 

Butane 10 mm 50mm Full vessel   
1 pressure 

vessel 
Jet Fire, Flash Fire, VCE 

68 IS53_PENTANE_STRIBP_L 

Release of pentane due to 

leak/catastrophic failure of stripper 

bottom part (200-V5) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

pumps; 1 valve 

Pool Fire 

69 IS54_BUTANE_STRTP_V 

Release of butane due to 

leak/catastrophic failure of stripper 

receiver top part (200-V6) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released butane will result in fire. 

Butane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

70 IS54_PENTANE_STRBP_L 

Release of pentane due to 

leak/catastrophic failure of stripper 

receiver bottom part (200-V6) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 heat 

exchangers; 2 

valves 

Pool Fire 

71 
IS55_LIGHT 

NAPHTHA_NASTP_V 

Release of x due to leak/catastrophic 

failure of naphtha splitter top part 

(200-V7) and associated 

fittings/pipings. An immediate and 

delay outcome of the released x will 

result in fire. 

n-Hexane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

72 IS55_PENTANE_NASBP_L 

Release of pentane due to 

leak/catastrophic failure of naphtha 

splitter bottom part (200-V7) and 

associated fittings/pipings. An 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

pumps; 1 valve 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate and delay outcome of the 

released pentane will result in fire. 

73 IS56_PENTANE_NASR_L 

Release of pentane due to 

leak/catastrophic failure of naphtha 

splitter receiver (200-V8) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

pumps; 3 valves 

Pool Fire 

74 IS57_PENTANE_DEPTP_V 

Release of x due to leak/catastrophic 

failure of depentanizer top part (200-

V9) and associated fittings/pipings. An 

immediate and delay outcome of the 

released x will result in fire. 

Pentane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

76 IS58_PENTANE_DEPR_L 

Release of pentane due to 

leak/catastrophic failure of 

depentanizer receiver (200-V10) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 heat 

exchangers; 2 

pumps; 1 valve 

Pool Fire 

77 IS59_PENTANE_ADSORB_L 

Release of pentane due to 

leak/catastrophic failure of adsorber 

(230-V1A/B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

2 pressure 

vessels; 2 heat 

exchangers; 2 

valves 

Pool Fire 

78 IS60_H2_REAC1_V 

Release of hydrogen due to 

leak/catastrophic failure of Reactor 1 

(300-R1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

valves 

Jet Fire, Flash Fire, VCE 

79 IS61_H2_REAC2_V 

Release of hydrogen due to 

leak/catastrophic failure of Reactor 2 

(300-R2) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

80 IS62_H2_REAC3_V 

Release of hydrogen due to 

leak/catastrophic failure of Reactor 3 

(300-R3) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

81 IS63_H2_REAC4_V 

Release of hydrogen due to 

leak/catastrophic failure of Reactor 4 

(300-R4) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Jet Fire, Flash Fire, VCE 

82 IS64_H2_SEPTP_V 

Release of hydrogen due to 

leak/catastrophic failure of separator 

(300-V1) top part and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

compressor; 2 

valves 

Jet Fire, Flash Fire, VCE 

83 
IS64_HEAVY 

NAPHTHA_SEPBP_L 

Release of x due to leak/catastrophic 

failure of separator (300-V1) bottom 

part and associated fittings/pipings. 

An immediate and delay outcome of 

the released x will result in fire. 

n-Hexane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 heat 

exchangers; 2 

pumps; 1 valve 

Pool Fire 

84 IS65_H2_NGSDTP_V 

Release of hydrogen due to 

leak/catastrophic failure of net gas 

suction drum top part (300-V2) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

compressor; 1 

valve 

Jet Fire, Flash Fire, VCE 

85 IS65_BENZENE_NGSDBP_L 

Release of benzene due to 

leak/catastrophic failure of separator 

net gas suction drum bottom part 

(300-V2) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

benzene  will result in fire  

Benzene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

86 IS66_H2_RD1TP_V 

Release of hydrogen due to 

leak/catastrophic failure of recontact 

drum no 1 top part (300-V3) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

compressor; 2 

valves 

Jet Fire, Flash Fire, VCE 

87 IS66_BENZENE_RD1BP_L 

Release of  benzene due to 

leak/catastrophic failure of recontact 

drum no 1 bottom part (300-V3) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released  benzene will result in fire  

Benzene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

88 IS67_H2_RD2TP_V 

Release of hydrogen due to 

leak/catastrophic failure of recontact 

drum no 2 top part (300-V4) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Jet Fire, Flash Fire, VCE 

89 IS67_BENZENE_RD2BP_L 

Release of  benzene due to 

leak/catastrophic failure of recontact 

drum no 2 bottom part (300-V4) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released  benzene will result in fire 

Benzene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 

90 IS68_H2_NGCT_V 

Release of hydrogen due to 

leak/catastrophic failure of net gas 

chloride treaters (300-V5A/B) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   
2 pressure 

vessels; 5 valves 
Jet Fire, Flash Fire, VCE 

91 IS69_BUTANE_DBTP_V 

Release of x due to leak/catastrophic 

failure of debutanizer top part (300-

V6) and associated fittings/pipings. An 

immediate and delay outcome of the 

released x will result in fire. 

Butane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

92 IS69_TOLUENE_DBBP_L 
Release of toluene due to 

leak/catastrophic failure of 

debutanizer bottom part (300-V6) and 

Toluene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve; 
Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

1 heat 

exchanger 

93 IS70_BUTANE_DBRTP_V 

Release of butane due to 

leak/catastrophic failure of 

debutanizer receiver top part (300-

V7) and associated fittings/pipings. An 

immediate and delay outcome of the 

released butane will result in fire. 

Butane 10 mm 50mm Full vessel   

1 pressure 

vessel; 3 heat 

exchangers; 1 

valve  

Jet Fire, Flash Fire, VCE 

94 IS70_PENTANE_DBRBP_L 

Release of pentane due to 

leak/catastrophic failure of 

debutanizer receiver bottom part 

(300-V7) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

2 valves  

Pool Fire 

95 IS71_BUTANE_LPGCT_L 

Release of butane due to 

leak/catastrophic failure of LPG 

chloride treaters (300-V8A/B) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released butane will result in fire. 

Butane 10 mm 50mm Full vessel   
2 pressure 

vessels; 6 valves 
Pool Fire 

96 IS72_H2_REAC_V 

Release of hydrogen due to 

leak/catastrophic failure of reactor 

(320-R1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 valves; 

2 heat 

exchangers 

Area A3 - 

7,500m2 

Jet Fire, Flash Fire, VCE 

97 IS73_H2_SEPTP_V 

Release of hydrogen due to 

leak/catastrophic failure of separator 

top part (320-V1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 

compressor; 1 

valve 

Jet Fire, Flash Fire, VCE 

98 IS73_XYLENE_SEPBP_L 
Release of x due to leak/catastrophic 

failure of separator bottom part (320-

V1) and associated fittings/pipings. An 

m-xylene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 valve; 

1 heat 

exchanger 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate and delay outcome of the 

released x will result in fire. 

99 IS74_XYLENE_PIPELINE_L 

Release of x due to leak/catastrophic 

failure of feed pipeline from raffinate 

side cut surge drum in parex process 

unit (stream 108) and associated 

fittings/pipings. An immediate and 

delay outcome of the released x will 

result in fire. 

m-xylene 10 mm 3.3 inch  10 inch 
 410m pipe 

(Ø0.254m) 
  Pool Fire 

100 IS75_ETHANE_DHTP_V 

Release of ethane due to 

leak/catastrophic failure of 

deheptanizer top part (320-V2) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released ethane will result in fire. 

Ethane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 

Area A3 - 

7,500m2 

Jet Fire, Flash Fire, VCE 

101 IS75_XYLENE_DHBP_L 

Release of xylene due to 

leak/catastrophic failure of 

deheptanizer bottom part (320-V2) 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 pump; 

1 valve 

Pool Fire 

102 IS76_ETHANE_DHRTP_V 

Release of ethane due to 

leak/catastrophic failure of 

deheptanizer receiver top part (320-

V3) and associated fittings/pipings. An 

immediate and delay outcome of the 

released ethane will result in fire. 

Ethane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

103 IS76_BENZENE_DHRBP_L 

Release of benzene due to 

leak/catastrophic failure of 

deheptanizer receiver bottom part 

(320-V3) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

benzene will result in fire  

Benzene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 pump; 

1 heat 

exchanger; 1 

valve 

Jet Fire, Flash Fire, VCE 

104 IS77_ETHANE_DHVDTP_V 
Release of ethane due to 

leak/catastrophic failure of 

deheptanizer vent drum top part 

Ethane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

(320-V4) and associated 

fittings/pipings. An immediate and 

delay outcome of the released ethane 

will result in fire. 

105 IS77_BENZENE_DHVDBP_L 

Release of benzene due to 

leak/catastrophic failure of 

deheptanizer vent drum bottom part 

(320-V4) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

benzene will result in fire. 

Benzene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Jet Fire, Flash Fire, VCE 

106 IS78_BENZENE_PIPELINE_L 

Release of benzene due to 

leak/catastrophic failure of benzene 

pipeline from stripper overhead at 

tatoray process unit (stream 602) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released benzene will result in fire. 

Benzene 10 mm 2.6 inch  8 inch 
 330m pipe 

(Ø0.2032m) 
  Jet Fire, Flash Fire, VCE 

107 IS79_TOLUENE_PIPELINE_L 

Release of toluene due to 

leak/catastrophic failure of toluene 

pipeline from reactor outlet at olefin 

reduction process unit (stream 601) 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 2 inch  6 inch 
 260m pipe 

(Ø0.1524m) 
  Pool Fire 

108 IS80_BUTANE_DBTP_V 

Release of butane due to 

leak/catastrophic failure of 

debutanizer top part (320-V5) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released butane will result in fire. 

Butane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 

Area A3 - 

7,500m2 

Jet Fire, Flash Fire, VCE 

109 IS80_TOLUENE_DBBP_L 

Release of toluene due to 

leak/catastrophic failure of 

debutanizer bottom part (320-V5) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

110 IS81_BUTANE_DBRTP_V 

Release of butane due to 

leak/catastrophic failure of 

debutanizer receiver top part (320-

V6) and associated fittings/pipings. An 

immediate and delay outcome of the 

released butane will result in fire. 

Butane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

111 IS81_PENTANE_DBRBP_L 

Release of pentane due to 

leak/catastrophic failure of 

debutanizer receiver bottom part 

(320-V6) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

pentane will result in fire. 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

pump; 1 valve 

Pool Fire 

112 IS82_TOLUENE_PIPELINE_L 

Release of toluene due to 

leak/catastrophic failure of reformate 

splitter overhead (toluene pipeline) 

from xylene fractionation unit (stream 

104) and associated fittings/pipings. 

An immediate and delay outcome of 

the released toluene will result in fire. 

Toluene 10 mm 4 inch  12 inch 
560m pipe 

(Ø0.3048m) 
  Pool Fire 

113 IS83_H2_PIPELINE_V 

Release of hyrogen due to 

leak/catastrophic failure of make up 

hydrogen pipeline (stream 180) from 

CCR platforming process unit An 

immediate and delay outcome of the 

released hydrogen will result in fire. 

Hydrogen 10 mm 4 inch  12 inch 
170m pipe 

(Ø0.3048m) 
  Jet Fire, Flash Fire, VCE 

114 IS84_TOLUENE_REAC12_L 

Release of toluene due to 

leak/catastrophic failure of reactor 

1/2 (322-R1/R2) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

2 pressure 

vessels; 1 heat 

exchanger; 5 

valves 

Area A3 - 

7,500m2 
Pool Fire 

115 IS85_TMBZ_PIPELINE_L 

Release of trimethylbenzene (TMBZ) 

due to leak/catastrophic failure of C9+ 

aromatics (TMBZ pipeline) (stream 

102)  from xylenes fractionation unit 

and associated fittings/pipings. An 

TMBZ 10 mm 2 inch  6 inch 
 260m pipe 

(Ø0.1524m) 
  Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate and delay outcome of the 

released TMBZ will result in fire 

116 IS86_TOLUENE_PIPELINE_L 

Release of toluene due to 

leak/catastrophic failure of toluene 

pipeline (stream 101)  from benzene-

toluene fractionation unit and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 3.3 inch  10 inch 
 110m pipe 

(Ø0.254m) 
  Pool Fire 

117 IS87_TOLUENE_FSD_L 

Release of toluene due to 

leak/catastrophic failure of feed surge 

drum (380-V1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

valves; 1 pump 

Area A1 - 24,800 

m2 

Pool Fire 

118 IS88_H2_REAC_V 

Release of hydrogen due to 

leak/catastrophic failure of reactor 

(380-R1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 heat 

exchangers; 1 

valve 

Jet Fire, Flash Fire, VCE 

119 IS89_H2_PIPELINE_V 

Release of hydrogen due to 

leak/catastrophic failure ofmake up 

hydrogen pipeline from PSA unit 

(stream 180) associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 2.6 inch  8 inch 
408m pipe 

(Ø0.2032m) 
  Jet Fire, Flash Fire, VCE 

120 IS90_H2_SEPTP_V 

Release of hydrogen due to 

leak/catastrophic failure of separator 

(380-V2) top part  and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

hydrogen will result in fire. 

Hydrogen 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 

Area A1 - 24,800 

m2 
Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

121 IS90_AROMATICS_SEPBP_L 

Release of x due to leak/catastrophic 

failure of separator (380-V2) bottom 

part  and associated fittings/pipings. 

An immediate and delay outcome of 

the released x will result in fire. 

n-Octane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Pool Fire 

122 IS91_HEXANE_STP_V 

Release of X due to leak/catastrophic 

failure of stripper (380-V3) top part  

and associated fittings/pipings. An 

immediate and delay outcome of the 

released X will result in fire. 

Hexane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

123 IS91_TOLUENE_SBP_L 

Release of toluene due to 

leak/catastrophic failure of stripper 

(380-V3) bottom part  and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

toluenewill result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 heat 

exchangers; 1 

valve 

Pool Fire 

124 IS92_ETHANE_SRTP_V 

Release of ethane due to 

leak/catastrophic failure of stripper 

condenser (380-V4) top part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released ethane will result in fire. 

Ethane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

125 IS92_BENZENE_SRBP_L 

Release of benzene due to 

leak/catastrophic failure of stripper 

condenser (380-V4) bottom part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released benzene will result in fire. 

Benzene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

pumps; 1 valve 

Jet Fire, Flash Fire, VCE 

126 IS93_BUTANE_RSTP_V 

Release of butane due to 

leak/catastrophic failure of reformate 

splitter (431-V1) top part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released butane will result in fire. 

Butane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 

Area A2 - 

17,500m2 

Jet Fire, Flash Fire, VCE 

127 IS93_TOLUENE_RSBP_L 

Release of toluene due to 

leak/catastrophic failure of reformate 

splitter (431-V1) bottom part and 

associated fittings/pipings. An 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

3 valves 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate and delay outcome of the 

released toluene will result in fire. 

128 IS94_TOLUENE_RSR_L 

Release of toluene due to 

leak/catastrophic failure of reformate 

splitter receiver (431-V2) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger, 2 

pumps; 3 valves 

Pool Fire 

129 IS95_XYLENE_CT_L 

Release of xylene due to 

leak/catastrophic failure of clay 

treaters (431-V3A/B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released xylene 

will result in fire. 

Xylene 10 mm 50mm Full vessel   
2 pressure 

vessels; 4 valves 
Pool Fire 

130 IS96_XYLENE_PIPELINE_L 

Release of xylene due to 

leak/catastrophic failure of xylene 

pipeline (deheptanizer bottoms) 

(stream 203) from isomar process unit 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 3.3 inch  10 inch 
 100m pipe 

(Ø0.254m) 
  Pool Fire 

131 IS97_XYLENE_XSTP_V 

Release of x due to leak/catastrophic 

failure of xylene splitter (431-V4) top 

part and associated fittings/pipings. 

An immediate and delay outcome of 

the released x will result in fire. 

Xylene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 

Area A2 - 

17,500m2 

Jet Fire, Flash Fire, VCE 

132 IS97_XYLENE_XSBP_L 

Release of xylene due to 

leak/catastrophic failure of xylene 

splitter (431-V4) bottom part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   

1 pressure 

vessel; 3 pumps; 

1 valve 

Pool Fire 

133 IS98_PENTANE_KOD_L 

Release of pentane due to 

leak/catastrophic failure of C5 gas 

knockout drum (431-V14) and 

associated fittings/pipings. An 

Pentane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 3 

valves 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

immediate and delay outcome of the 

released pentane will result in fire. 

134 IS99_XYLENE_XSR_L 

Release of xylene due to 

leak/catastrophic failure of xylene 

splitter receiver (431-V6) bottom part 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

1 valve 

Pool Fire 

135 IS100_XYLENE_PFSD_L 

Release of xylene due to 

leak/catastrophic failure of parex feed 

surge drum (431-V7) and associated 

fittings/pipings. An immediate and 

delay outcome of the released xylene 

will result in fire. 

Xylene 10 mm 50mm Full vessel   
19 pressure 

vessel; 1 valve 
Pool Fire 

144 IS107_TMBZ_PIPELINE_L 

Release of trimethylbenzene (TMBZ) 

due to leak/catastrophic failure of 

TMBZ pipeline (stream 425) to tatoray 

process unit and associated 

fittings/pipings. An immediate and 

delay outcome of the released TTMBZ 

will result in fire  

TMBZ 10 mm 2 inch  6 inch 
80m pipe 

(Ø0.1524m) 
  Jet Fire, Flash Fire, VCE 

145 IS108_TMBZ_PIPELINE_L 

Release of tetramethylbenzene 

(TTMBZ) due to leak/catastrophic 

failure of TTMBZ pipeline (stream 479) 

to heavy aromatics tank and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released TTMBZ will result in fire  

TTMBZ 10 mm 25 mm  2 inch 
798m pipe 

(Ø0.0508m) 
  Jet Fire, Flash Fire, VCE 

146 IS109_TOLUENE_PIPELINE_L 

Release of toluene due to 

leak/catastrophic failure of toluene 

pipeline (stream 100) to 432-TK1 and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 2 inch  6 inch 
170m pipe 

(Ø0.1524m) 
  Pool Fire 

147 IS110_TOLUENE_TANK_L 
Release of toluene due to 

leak/catastrophic failure of toluene 

tank (432-TK1) and associated 

Toluene 150 mm  500 mm Full Vessel   
1 tank; 2 pumps; 

1 valve 

Area A1 - 24,800 

m2 
Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

fittings/pipings. An immediate and 

delay outcome of the released 

toluene will result in fire. 

148 IS111_TOLUENE_CT_L 

Release of toluene due to 

leak/catastrophic failure of clay 

treaters (432-V1A/B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

2 pressure 

vessel; 5 valves; 

1 heat 

exchanger 

Pool Fire 

149 IS112_TOLUENE_PIPELINE_L 

Release of toluene due to 

leak/catastrophic failure of toluene 

pipeline (stripper bottom) (stream 

131) from tatoray unit and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

toluene will result in fire. 

Toluene 10 mm 2.6 inch  8 inch 
500m pipe 

(Ø0.2032m) 
  Pool Fire 

150 IS113_TOLUENE_PIPELINE_L 

Release of toluene due to 

leak/catastrophic failure of toluene 

pipeline (finishing column overhead) 

(stream 140) from parex unit and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 2 inch  6 inch 
 440m pipe 

(Ø0.1524m) 
  Pool Fire 

151 IS114_BENZENE_BCTP_V 

Release of benzene  due to 

leak/catastrophic failure of benzene 

column (432-V2) top part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released benzene will result in fire  

Benzene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

pumps; 1 valve 

Area A1 - 24,800 

m2 

Jet Fire, Flash Fire, VCE 

152 IS114_TOLUENE_BCBP_L 

Release of toluene  due to 

leak/catastrophic failure of benzene 

column (432-V2) bottom part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

2 valves 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

153 IS115_BENZENE_BCR_L 

Release of benzene  due to 

leak/catastrophic failure of benzene 

column receiver (432-V3) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released benzene will result in fire  

Benzene 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

1 valve; 1 heat 

exchanger 

Jet Fire, Flash Fire, VCE 

154 IS116_TOLUENE_TCTP_V 

Release of toluene due to 

leak/catastrophic failure of toluene 

column (432-V4) top part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   
1 pressure 

vessel 
Jet Fire, Flash Fire, VCE 

155 IS116_TOLUENE_TCBP_L 

Release of toluene due to 

leak/catastrophic failure of toluene 

column (432-V4) bottom part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

1 valve 

Pool Fire 

156 IS117_TOLUENE_TCR_L 

Release of toluene due to 

leak/catastrophic failure of toluene 

column receiver (432-V5) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

2 valves; 1 heat 

exchanger 

Pool Fire 

158 IS119_DEBZ_ADC1_L 

Release of p-diethylbenzene (DEBZ) 

due to leak/catastrophic failure of 

adsorber chamber 1 (500-V1) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released DEBZ will result in fire  

DEBZ 10 mm 50mm Full vessel   

1 pressure 

vessel; 4 valves; 

2 pumps 

Area A2 - 

17,500m2 

Jet Fire, Flash Fire, VCE 

159 IS120_DEBZ_ADC2_L 

Release of p-diethylbenzene (DEBZ) 

due to leak/catastrophic failure of 

adsorber chamber 2 (500-V2) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released DEBZ will result in fire  

DEBZ 10 mm 50mm Full vessel   

1 pressure 

vessel; 4 valves; 

2 pumps 

Jet Fire, Flash Fire, VCE 
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Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

160 IS121_XYLENE_RCTP_V 

Release of xylene due to 

leak/catastrophic failure of raffinate 

column (500-V3) top part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

161 IS121_DEBZ_RCBP_L 

Release of  p-diethylbenzene (DEBZ) 

due to leak/catastrophic failure of 

raffinate column (500-V3) bottom 

part and associated fittings/pipings. 

An immediate and delay outcome of 

the released DEBZ will result in fire 

DEBZ 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

1 heat 

exchanger; 1 

valve 

Jet Fire, Flash Fire, VCE 

162 IS122_XYLENE_RCSCSD_L 

Release of xylene due to 

leak/catastrophic failure of raffinate 

column side cut surge drum (500-V4) 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 

163 IS123_XYLENE_RCR_L 

Release of xylene due to 

leak/catastrophic failure of raffinate 

column receiver (500-V5) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

pumps; 2 valves 

Pool Fire 

164 IS124_XYLENE_RCVD_L 

Release of xylene due to 

leak/catastrophic failure of raffinate 

column vent drum (500-V6) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Pool Fire 

165 IS125_XYLENE_ECTP_V 

Release of X due to leak/catastrophic 

failure of extract column (500-V7) top 

part and associated fittings/pipings. 

An immediate and delay outcome of 

the released X will result in fire. 

Xylene 10 mm 50mm Full vessel   
1 pressure 

vessel;  1 valve 
Jet Fire, Flash Fire, VCE 
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Representative 
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Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

166 IS125_DEBZ_ECBP_L 

Release of  p-diethylbenzene (DEBZ) 

due to leak/catastrophic failure of 

extract column (500-V7) bottom part 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released DEBZ will result in fire. 

DEBZ 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

1 heat 

exchanger; 2 

valves 

Jet Fire, Flash Fire, VCE 

167 IS126_XYLENE_ECR_L 

Release of xylene due to 

leak/catastrophic failure of extract 

column receiver (500-V8) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 valve; 

1 heat 

exchanger; 2 

pumps 

Pool Fire 

168 IS127_TOLUENE_FCTP_V 

Release of toluene due to 

leak/catastrophic failure of finishing 

column (500-V9) top part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 

169 IS127_XYLENE_FCBP_L 

Release of xylene due to 

leak/catastrophic failure of finishing 

column (500-V9) bottom part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released xylene will result in fire. 

Xylene 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

2 heat 

exchangers; 1 

valve 

Pool Fire 

170 IS128_TOLUENE_FCR_L 

Release of toluene due to 

leak/catastrophic failure of finishing 

column receiver (500-V10) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

pumps; 1 valve 

Pool Fire 

171 IS129_DEBZ_DRC_L 

Release of  p-diethylbenzene (DEBZ) 

due to leak/catastrophic failure of 

desorbent rerun column (500-V11) 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released DEBZ will result in fire  

DEBZ 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 
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Representative 
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Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

172 IS130_DEBZ_TANK_L 

Release of  p-diethylbenzene (DEBZ) 

due to leak/catastrophic failure of 

desorbent storage tank (500-TK1) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released DEBZ will result in fire. 

DEBZ 150 mm  500 mm Full Vessel   
1 tank; 1 valve; 

2 pumps 
Jet Fire, Flash Fire, VCE 

173 IS131_DEBZ_TANK_L 

Release of  p-diethylbenzene (DEBZ) 

due to leak/catastrophic failure of 

plant inventory storage tank (500-

TK2) and associated fittings/pipings. 

An immediate and delay outcome of 

the released DEBZ will result in fire 

DEBZ 150 mm  500 mm Full Vessel   

1 tank; 1 heat 

exchanger ; 2 

pumps 

Jet Fire, Flash Fire, VCE 

174 IS132_PXYLENE_TANK_L 

Release of  paraxylene due to 

leak/catastrophic failure of 

paraxylene  storage tank (500-

TK3A/B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released  

paraxylene will result in fire. 

Paraxylene 150 mm  500 mm Full Vessel   
2 tanks;  2 

pumps 
Pool Fire 

175 IS133_DEBZ_PSD_L 

Release of  p-diethylbenzene (DEBZ) 

due to leak/catastrophic failure of 

parex sump drum (500-V12) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released DEBZ will result in fire 

DEBZ 10 mm 50mm Full vessel   

1 pressure 

vessel; 4 pumps; 

1 heat 

exchanger; 1 

valve 

Jet Fire, Flash Fire, VCE 

176 IS134_BENZENE_TANK_L 

Release of benzene due to 

leak/catastrophic failure of sulfolane 

feed tank (541-TK1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

benzene will result in fire 

Benzene 150 mm  500 mm Full Vessel   1 tank 

Area A1 - 24,800 

m2 

Jet Fire, Flash Fire, VCE 

177 IS135_HEXANE_EDCTP_V 

Release of hexane due to 

leak/catastrophic failure of extractive 

distillation column (541-V1) top part 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released hexane will result in fire. 

Hexane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Jet Fire, Flash Fire, VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

178 IS135_SULFO_EDCBP_L 

Release of sulfolane due to 

leak/catastrophic failure of extractive 

distillation column (541-V1) bottom 

part and associated fittings/pipings. 

An immediate and delay outcome of 

the released sulfolane will result in 

fire. 

Sulfolane 10 mm 50mm Full vessel   

1 pressure 

vessel; 4 pumps; 

1 heat 

exchanger; 3 

valves 

Pool Fire 

179 IS136_HEXANE_EDCR_L 

Release of hexane due to 

leak/catastrophic failure of extractive 

distillation column receiver (541-V2) 

and associated fittings/pipings. An 

immediate and delay outcome of the 

released hexane will result in fire. 

Hexane 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 2 

pumps; 1 valve 

Pool Fire 

180 IS137_BENZENE_PIPELINE_L 

Release of benzene due to 

leak/catastrophic failure of benzene 

pipeline to storage (stream 136) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released benzene will result in fire 

Benzene 10 mm 25 mm  4 inch 
230m pipe 

(Ø0.1016m) 
  Jet Fire, Flash Fire, VCE 

181 IS138_BENZENE_RCTP_V 

Release of x due to leak/catastrophic 

failure of recovery column (541-V3) 

top part and associated 

fittings/pipings. An immediate and 

delay outcome of the released x will 

result in fire. 

Benzene 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 

Area A1 - 24,800 

m2 

Jet Fire, Flash Fire, VCE 

182 IS138_SULFO_RCBP_L 

Release of sulfolane due to 

leak/catastrophic failure of recovery 

column (541-V3) bottom part and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released sulfolane will result in fire. 

Sulfolane 10 mm 50mm Full vessel   
1 pressure 

vessel; 2 pumps 
Pool Fire 

183 IS139_TOLUENE_RCR_L 

Release of toluene due to 

leak/catastrophic failure of recovery 

column receiver (541-V4) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released toluene will result in fire. 

Toluene 10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 4 

pumps; 2 

valves) 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

184 IS140_SULFO_SS_L 

Release of sulfolane due to 

leak/catastrophic failure of sulfolane 

sump (541-V7) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

sulfolane will result in fire. 

Sulfolane 10 mm 50mm Full vessel   
1 pressure 

vessel; 1 valve 
Pool Fire 

185 IS141_SULFO_TANK_L 

Release of sulfolane due to 

leak/catastrophic failure of plant 

inventory tank (541-TK2) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released sulfolane will result in fire. 

Sulfolane 10 mm 50mm Full vessel   

1 pressure 

vessel; 2 pumps; 

1 heat 

exchanger; 2 

valves 

Pool Fire 

188 IS144_H2S_ARR_V 

Release of hydrogen sulfide due to 

leak/catastrophic failure of amine 

regenerator receiver (640-V3) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released hydrogen sulfide will result in 

toxic release. 

Hydrogen 

Sulfide 
10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Area C2 - 

25,800m2 

Jet Fire, Flash Fire, 

Explosion, Toxic Gas 

Dispersion  

189 IS145_H2S_SWSR_V 

Release of hydrogen sulfide due to 

leak/catastrophic failure of sour water 

stripper receiver (650-V3) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released hydrogen sulfide will result in 

toxic release. 

Hydrogen 

Sulfide 
10 mm 50mm Full vessel   

1 pressure 

vessel; 1 heat 

exchanger; 1 

valve 

Jet Fire, Flash Fire, 

Explosion, Toxic Gas 

Dispersion  

190 IS146_COND_TANK_L 

Release of condensate due to 

leak/catastrophic failure of 

condensate tanks (800-TK1A-C) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released condensate will result in fire. 

n-Octane 150 mm  500 mm Full Vessel   

1. 3 tanks (ID: 

46.59m, H: 

24.38m) 

2. bund size 

25,550m2 
Tank Farm 

Areas 

Pool Fire 

191 IS147_PXYLENE_TANK_L 

Release of paraxylene due to 

leak/catastrophic failure of 

paraxylene tanks (810-TK1A-E) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released paraxylene will result in fire. 

Paraxylene 150 mm  500 mm Full Vessel   

1. 5 tanks (ID: 

31.06m, H: 

16.45m) 

2. Bund size 

17,500m2 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

192 IS148_BENZENE_TANK_L 

Release of benzene due to 

leak/catastrophic failure of benzene 

tanks (812-TK1A-D) and associated 

fittings/pipings. An immediate and 

delay outcome of the 

releasedbenzene will result in fire 

Benzene 150 mm  500 mm Full Vessel   

1. 4 tanks (ID: 

26.21m, H: 

15.24m) 

2. Bund size 

17,500m2 

Jet Fire, Flash Fire, VCE 

194 IS150_KEROSENE_TANK_L 

Release of  kerosene due to 

leak/catastrophic failure of kerosene  

tanks (820-TK1A,B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

kerosene will result in fire. 

n-Nonane 150 mm  500 mm Full Vessel   

1. 2 tanks (ID: 

49.5m, H: 

24.38m) 

2. Bund size 

17,500m2 

Pool Fire 

195 IS151_DIESEL_TANK_L 

Release of  diesel due to 

leak/catastrophic failure of  diesel 

tanks (825-TK1A,B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released  diesel 

will result in fire. 

Dodecane 150 mm  500 mm Full Vessel   

1. 2 tanks (ID: 

49.5m, H: 

24.38m) 

2. Bund size 

17,500m2 

Pool Fire 

196 IS152_NAPHTHA_TANK_L 

Release of  light naphtha due to 

leak/catastrophic failure of   light 

naphtha tanks (830-TK1A,B) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released  light naphtha will result in 

fire. 

Light n-Hexane 150 mm  500 mm Full Vessel   

1. 2 tanks (ID: 

43.68m, H: 

21.34m) 

2. Bund size 

17,500m2 

Pool Fire 

198 IS154_FUEL_TANK_L 

Release of  fuel oil due to 

leak/catastrophic failure of   fuel oil 

tanks (833-TK1A,B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released  fuel oil  

will result in fire. 

Dodecane 150 mm  500 mm Full Vessel   

1. 2 tanks (ID: 

31.06m, H: 

16.45m) 

2. Bund size 

17,500m2 

Pool Fire 

199 IS155_PROPANE_TANK_V 

Release of propane LPG due to 

leak/catastrophic failure of propane 

LPG tanks (840-TK1A,B) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released propane LPG  will result in 

fire. 

Propane     Full Vessel   

1. 2 tanks (ID: 

21m, H: ball 

tank) 

2. Bund size 

3,700m2 

Bleve (Fireball), Flash Fire, 

VCE 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

200 IS156_BUTANE_TANK_V 

Release of butane LPG due to 

leak/catastrophic failure of butane 

LPG tanks (842-TK1A-D) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released butane LPG  will result in fire. 

Butane     Full Vessel   

1. 4 tanks (ID: 

21m, H: ball 

tank) 

2. Bund size 

3,700m2 

Bleve (Fireball), Pool Fire, 

Flash Fire, VCE 

201 IS157_LPG_TANK_V 

Release of LPG due to 

leak/catastrophic failure of LPG tank 

(841-TK1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released LPG  

will result in fire. 

LPG     Full Vessel   

1. 1 tank (ID: 

15m, H: ball 

tank) 

2. Bund size 

3,700m2 

Flash Fire, VCE 

202 IS158_PENTANE_TANK_V 

Release of pentane due to 

leak/catastrophic failure of pentane 

tanks (843-TK1A,B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released 

pentane  will result in fire. 

Pentane     Full Vessel   

1. 2 tanks (ID: 

21m, H: ball 

tank) 

2. Bund size 

3,700m2 

Flash Fire, VCE 

204 IS160_SONAPHTHA_TANK_L 

Release of sour naphtha due to 

leak/catastrophic failure of sour 

naphtha tank (850-TK1) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released sour naphtha  will result in 

fire. 

Sour n-Hexane 150 mm  500 mm Full Vessel   

1. 1 tank (ID: 

34.95m, H: 

18.28m) 

2. Bund size 

21,800m2 

Pool Fire 

205 IS161_SWNAPHTHA_TANK_L 

Release of sweet naphtha due to 

leak/catastrophic failure of  sweet 

naphtha tank (851-TK1) and 

associated fittings/pipings. An 

immediate and delay outcome of the 

released  sweet naphtha  will result in 

fire. 

Sweet n-Hexane 150 mm  500 mm Full Vessel   

1. 1 tank (ID: 

37.85m, H: 

21.34m) 

2. Bund size 

21,800m2 

Pool Fire 

206 IS162_AROMATICS_TANK_L 

Release of aromatics due to 

leak/catastrophic failure of aromatics 

tank (431-TK1) and associated 

fittings/pipings. An immediate and 

delay outcome of the released  

aromatics  will result in fire. 

n-Octane 150 mm  500 mm Full Vessel   

1. 1 tank (ID: 

37.85m, H: 

18.28m) 

2. Bund size 

21,800m2 

Pool Fire 
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No. Isolatable Sub-section ID Description 
Representative 

Material 

Leak Size 

Note Area Potential Outcome 
Small  Large  

Catastrophic 

Failure 

Full Bore 

Rupture 

211 IS167_BENZENE_TANK_L 

Release of benzene due to 

leak/catastrophic failure of benzene 

day tank (432-TK2A/B) and associated 

fittings/pipings. An immediate and 

delay outcome of the released  

benzene will result in fire  

Benzene 150 mm  500 mm Full Vessel   

1. 2 tanks  (ID: 

13.4m, H: 

14.6m) 

2. bund size 

21,800m2 

Pool Fire 
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4 FREQUENCY ANALYSIS 

4.1 Base Failure Frequencies 

Generic failure rate data for these equipment items have been taken from publications and technical papers 

and from searches of database sources such as the UK HSE Failure Rate and Event Database.  The table below 

summarises the generic equipment failure data used in this study.  Please refer to Appendix D for the event 

tree calculations. 

Table 6: Historical Onshore Equipment Failure Rates 

Equipment Item Failure Size Base Failure Frequency 

Tank 

Small 2.5 x 10-3 per vessel year 

Large 1 x 10-4 per vessel year 

Catastrophic 5 x 10-6 per vessel year 

LPG Butane Tank Catastrophic 2 x 10-6 per vessel year 

Pipe of diameter between 

0 – 49mm 

10 mm diameter 1 x 10-5 per m per year 

25mm diameter 5 x 10-6 per m per year 

Guillotine 5 x 10-6 per m per year 

Pipe of diameter  between 

50 – 149mm 

10mm diameter 1.68 x 10-6 per m per year 

25mm diameter 1 x 10-6 per m per year 

Guillotine 5 x 10-7 per m per year 

Pipe of diameter  between 

150 – 299mm 

10mm diameter 9.14x 10-7 per m per year 

1/3 pipework diameter 4 x 10-7 per m per year 

Guillotine 2 x 10-7 per m per year 

Pipe of diameter between 

300 – 499mm 

10mm diameter 7.14 x 10-7 per m per year 

1/3 pipework diameter 2 x 10-7 per m per year 

Guillotine 7 x 10-8 per m per year 

Pipe of diameter between 

500 - 1000 mm 

10mm diameter 6.14 x 10-7 per m per year 

1/3 pipework diameter 1 x 10-7 per m per year 

Guillotine 4 x 10-8 per m per year 

Pressurized vessel 

Small 1.00 x 10-5 per vessel per year 

Large 5.00 x 10-6 per vessel per year 

Catastrophic 6.00 x 10-6 per vessel per year 

Pump 
Small 3.50 x 10-4 per pump per year 

Large 1.50 x 10-4 per pump per year 

Heat Exchanger/compressor 
Small 2.61 x 10-3 per HE per year 

Large 8.07 x 10-5 per HE per year 

Valve 
Small 1.40 x 10-4 per valve per year 

Large 6.00 x 10-5 per valve per year 
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4.2 Ignition Probabilities 

Apart the base failure frequency data, the ignition probability data is a key element for the event frequency 

calculation. The ignition probabilities were determined from the look-up correlation, IP Research Report1 for 

onshore scenarios as provided in Table 7, selected based on the size of PEC plant.  

Table 7: Look-up Correlation Selection Guide (Onshore Scenarios) 

No.1 Look-up Release Type Application 

9 Large Plant Liquid 

(Liquid release from large onshore plant) 

Releases of flammable liquid that does not have any 

significant flash fraction (10% or less) if it is released from 

large onshore outdoor plants (plant area above 1,200 m2, 

site area above 35,000 m2). 

Note 1:      Reference number based on look-up correlation selection guide. 

The ignition probability for each identified scenario was determined based on the release rate and 

representative release rate as presented in Table 8. 

Table 8: Ignition Probability based on Release Area 

Release Rate (kg/s) 
Ignition Probability at Large 

Plant Liquid 

Immediate Ignition 

Probability 

Delayed Ignition 

Probability 

0.1 0.001 0.001 0 

0.2 0.0013 0.001 0.0003 

0.5 0.0019 0.001 0.0009 

1 0.0025 0.001 0.0015 

2 0.0045 0.001 0.0035 

5 0.0097 0.001 0.0087 

10 0.013 0.001 0.012 

20 0.031 0.001 0.03 

50 0.067 0.001 0.066 

100 0.12 0.001 0.119 

200 0.13 0.001 0.129 

500 0.13 0.001 0.129 

1000 0.13 0.001 0.129 

  

                                                                 

1 IP Research Report, Ignition Probability Review, Model Development and Look-up Correlations, January 

2006 
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4.3 Event Tree Analysis 

Using the base failure frequency and ignition probabilities listed above in Section 4.2, each event outcome 

frequency is predicted via the use of event tree analysis as shown generically on Error! Reference source not 

found.. 

 

 
Figure 6 – Event Trees for Small, Large Releases and Catastrophic Failures 

The event tree analysis is used to assess the final event frequency of all possible outcomes emanating from 

an initiating event considering various scenarios. 

In the event tree analysis, the probability of ignition is multiplied to the base failure frequency to determine 

the probability of fire/explosion events upon release. The probability of ignition is dependent on the release 

phase and the mass release rate, as indicated in Table 8. For conservatism, the total mass release rate has 

been taken into account for selection of the ignition probabilities.  

In this study, the pool fire is assessed as an immediate liquid phase ignition event as, say, could occur for a 

transfer pipeline release with the pool forming on the ground beneath the pipe rack.  

For delayed gas phase ignition, the consequences are modelled as a vapour cloud explosion or flash fire event. 

Toxic dispersion hazards may arise if the material is assessed to be toxic and can generate a toxic vapour 

cloud which poses acute lethal effects to humans. 
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5 CONSEQUENCE ANALYSIS 

5.1 Hazard Zones 

To estimate the hazard zone distances, consequences analysis/modelling for each outcome event has been 

conducted as follows: 

• Jet Fires -  based on heat flux causing 90%, 50% and 3% fatalities (to those exposed), corresponding 

to 34.9, 24.7 and 13 kW/m2 thermal radiation harm footprints  

• Pool fires -  based on heat flux causing 90%, 50% and 3% fatalities (to those exposed), corresponding 

to 34.9, 24.7 and 13 kW/m2 thermal radiation harm footprints; 

• Flash Fires  - based on 100% fatality assumed within the extent of a flammable cloud to its Lower 

Flammable Limit (LFL);  

• Vapour Cloud Explosions -  based on overpressures of 0.35, 0.5 bar (exposure to which is assumed to 

result in 15% and 100% fatality respectively); and 

• Toxic dispersion - based on 90%, 50% and 3% fatality for those exposed to toxic concentrations. 

5.2 Probit Analysis 

The QRA uses probit analysis in deriving fire heat radiation levels and toxic concentrations that cause 

fatalities.  

The probit function for fatality due to heat flux is given in RIVM Reference Manual Bevi Risk Assessments, 

consistent with the DoE Guidelines for Risk Assessment, as follows: 

Pr = -41.61 + 2.79 ln (tI4/3) 

Where: 

Pr  probit corresponding to the probability of death   (-) 

t  duration of exposure to the radiation heat flux   (s) 

I  heat flux at target      (W/m2) 

The probit function for fatality due to vapour cloud explosion is given by: 

Pr = a + b ln (Po) 

Where: 

Pr  probit corresponding to the probability of death   (-) 

Po  peak overpressure      (Pa) 

a, b  constant describing the overpressure    (-) 

The probit function for fatality due to toxic effects is given by: 

Pr = a + b ln (Cnt) 

Where: 

Pr  probit corresponding to the probability of death   (-) 

C  gas concentration     (ppm) 

t  exposure duration     (min) 

In this study, the toxic effect of Hydrogen Sulphide were considered and the probit constants are shown in 

Table 9. The probit constants were extracted from RIVM Reference Manual Bevi Risk Assessments. 

Table 9: Probit Constants  

Material 
Probit Constants  [ppm] 

a b n 

Hydrogen Sulphide -10.834 1 1.9 
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5.3 Methodology and Consequence Models Used 

The software package TNO Riskcurves version 10.1.9 has been used for calculation of consequence effects. 

Consequence analysis is carried out for identified outcome events, including release rates, and estimates of 

heat flux and toxic distances are made. Individual Risk calculations are performed with TNO Riskcurves Version 

10.1.9. 

5.4 Consequence Models Inputs 

This QRA assesses the risks from the storage vessels and ancillary equipment and the process vessels and 

ancillary equipment.  

5.5 Worst Case Scenarios 

Table 10 presents the worst case scenarios identified for the PEC facilities. 

It should be emphasised that all the hazard zones are confined either within the PEC Site or within the 

industrial areas and do not encroach to any locations where involuntary recipients of industrial risks might 

be present such as residential areas, schools, hospitals and places of continuous occupancy, etc. The nearest 

sensitive receptor is the Kg Lepau, approximately 1.5km to the west of the PEC site.  

Table 10: Worst Case Scenarios 

Isolatable Section Hazard Type 
Fatality Levels- Harm 

Footprint 

Maximum Hazard Zone  

[m] 

003_100V018_C 

(catastrophic rupture of 

feed surge drum under 

weather condition C3) 

Pool Fire  

(Pentane) 

90% fatality 170 

50% fatality 205 

3% fatality 258 

130_Xylene_pipe_B (large 

leak of xylene pipeline 

under weather condition 

F1) 

Jet Fire  

(Xylene) 

90% fatality 181 

50% fatality 190 

3% fatality 206 

200_842T001_C 

(catastrophic rupture of 

Butane LPG tanks under 

weather condition F1) 

Fireball (BLEVE) 

(Butane LPG Tanks) 

90% fatality 825 

50% fatality 1,083 

3% fatality 1,502 

199_840T001_C 

(catastrophic rupture of 

propane tank under 

weather condition F1) 

Flash Fire 

(Propane) 
LFL 1,686 

201_841T001_C 

(catastrophic rupture of 

LPG tank under weather 

condition F1) 

Explosion 

(LPG) 

90% fatality Not Attained 

50% fatality 560 

3% fatality 561 

189_650V003_C 

(catastrophic rupture of 

sour water stipper under 

weather condition F1) 

Toxic Dispersion 

(H2S) 

90% fatality 1 

50% fatality 2 

3% fatality 100 

Notes: 

1. N/A – not attainable 

2. LFL – Lower Flammable Limit 
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6 RISK SUMMATION & EVALUTION 

6.1 Definitions and Risk Acceptance Criteria 

Internationally industrial risk is usually judged from one or both of two points of view. The first point of view 

is that of the individual and the second that of society as a whole or the community around an industrial 

facility.  Published offsite Risk Acceptance Criteria are usually expressed in terms of fatalities. 

6.1.1 Individual Risk Definition and its Calculation 

Location specific Individual Risk (IR) may be defined as the frequency at which an individual may be expected 

to sustain a given level of harm from the realisation of specified hazards. This is usually expressed as the 

probability that an individual will be harmed if he stood at a given location for the course of one (1) year: 

Individual Risk per year  = Number of Fatalities per Individual per year 

= Number of Fatalities per year/ Number of People Exposed to the Risk   

Location specific Individual Risk (IR) is usually represented by iso-risk contours overlaid on a map of an 

industrial facility and its surroundings.  The IR is the combination of the consequences of an event and the 

likelihood of the outcome of that event. Producing iso-risk contours, or the combination of these two (2) 

measures, can be conducted by hand, but is repetitive and more suited to computer software such as the 

TNO RiskCurves software ESC have used for the QRA.  Inputs to the software comprise: 

• Scenarios detailing all identified hazardous events and their frequencies; 

• Release location containing the locations of hazardous events on the site; 

• Consequence results including all the calculated consequences of each event under each 

possible weather condition; and 

• Weather frequencies detailing the local meteorological data according to a matrix of weather 

class (wind speed, stability combinations) and wind directions. 

6.1.2 DoE Offsite Individual Risk Acceptance Criteria 

The offsite Individual Risk Acceptance Criteria adopted in this QRA are those from the DoE’s EIA Guidelines 

for Risk Assessment, where by the iso-risk contours generated for the PEC facilities should satisfy the 

following: 

• The 1x10-6 fatalities/person per year Individual Risk contour should not extend to any areas where 

involuntary recipients of industrial risks might be located, such as residential areas, schools, hospitals 

and places of continuous occupancy, etc.; and 

• The 1x10-5 fatalities/person per year Individual Risk contour should not extend beyond the area of 

neighbouring industrial developments. 

6.1.3 Societal Risk Definition and Acceptance Criteria 

Societal Risk is often defined as "the relation between frequency and the number of people suffering from a 

specified level of harm in a given population from the realisation of specified hazards". If the specified level 

of harm is narrowed down to the loss of life, the Societal Risk may be modelled by the frequency of 

exceedance curve of the number of deaths, also called the FN-curve. 

As the criteria for Societal Risk are not issued by regulatory authorities in Malaysia, the Dutch Guide Value is 

adopted as provided in RIVM Reference Manual Bevi Risk Assessments. These criteria usually divide the log-

log FN curve into three areas (see Section 6.3): 

• An intolerable or unacceptable region where risks are judged so high that they must be mitigated no 

matter what the cost or the facility will not be considered for planning permission. 

• A tolerable or acceptable region where risks are so low that no additional mitigation measures are 

deemed necessary.  

6.2 Individual Risk Results 
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6.2.1 PEC Individual Risk Results  

Figure 7 presents the Individual Risk contours overlain on the satellite image of the Pengaran area, for loss of 

containment events as assessed in detail in this QRA.  The 1 x 10-5 and 1 x 10-6/year contours shown include 

the contributions from jet fires, pool fires, flash fires, explosions, fireballs and toxic dispersion. 

As shown in the figure, the Individual Risk (IR) contour for 1x 10-5 and 1 x 10-6 per year contour are attained, 

and extends offsite, however is contained within the Industrial Area. The maximum offsite distance is ~75m 

and ~670m towards the North respectively. The QRA found the major offsite risk contributors from the PEC 

plant resulted from failures of the Butane Storage Tank (842TK1) and Area A2 (Xylene Splitter Area). The PEC 

Facilities is in compliance with DoE’s Risk Acceptance Criteria.  

 

 
Figure 7 – PEC Individual Risk Contours 

6.3 Societal Risk Results 

Figure 8 presents the societal risks for the PEC Plant. The maximum number of offsite fatalities associated 

with major accidents events (MAEs) arising from within the PEC site was assessed at 22 with a frequency of 

7.85 x 10-8/year, which is found to be within the “Tolerable” region.  Hence no additional mitigation measures 

are required to be implemented in accordance with the ALARP (as low as reasonablly practical) principle.   
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Figure 8 – FN Curve 
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7 QRA CONCLUSIONS 

7.1 Frequency Analysis and Consequence Results 

The QRA conservatively addresses the failure frequencies of all the facilities at the PEC site and determines 

the consequences of the hazards identified before performing risk summation and evaluation.  

Conservatisms ensure risks are not underestimated and in this case include usage of maximum inventories of 

hazardous substances in vessels and modelling releases based on the worst case situation, i.e. the isolatable 

sections are modelled without quantitatively considering the benefits of all safety systems (excepting the 

tank bunds), procedural or firefighting safety measures onsite. 

The identified worst case scenarios by event are summarised in Table 11. 

7.2 Risk Summation and Evaluation against Risk Acceptance Criteria 

7.2.1 Individual Risks 

The QRA quantifies its Individual Risk (IR) and found that while the 1 x 10-6 per year IR contour extends offsite, 

it remains confined within the Industrial Area. Hence the risks comply with DoE Risk Acceptance Criteria.  The 

QRA found the major offsite risk contributors from the PEC plant resulted from failures of the Butane Storage 

Tank (842TK1) and Area A2 (Xylene Splitter Area). 

Table 11: Worst Case Scenarios Result Summary  

Isolatable Section Hazard Type 
Fatality Levels- Harm 

Footprint 

Maximum Hazard Zone  

[m] 

003_100V018_C 

(catastrophic rupture of 

feed surge drum under 

weather condition C3) 

Pool Fire  

(Pentane) 

90% fatality 170 

50% fatality 205 

3% fatality 258 

130_Xylene_pipe_B (large 

leak of xylene pipeline 

under weather condition 

F1) 

Jet Fire  

(Xylene) 

90% fatality 181 

50% fatality 190 

3% fatality 206 

200_842T001_C 

(catastrophic rupture of 

Butane LPG tanks under 

weather condition F1) 

Fireball (BLEVE) 

(Butane LPG Tanks) 

90% fatality 825 

50% fatality 1,083 

3% fatality 1,502 

199_840T001_C 

(catastrophic rupture of 

propane tank under 

weather condition F1) 

Flash Fire 

(Propane) 
LFL 1,686 

201_841T001_C 

(catastrophic rupture of 

LPG tank under weather 

condition F1) 

Explosion 

(LPG) 

90% fatality Not Attained 

50% fatality 560 

3% fatality 561 

189_650V003_C 

(catastrophic rupture of 

sour water stipper under 

weather condition F1) 

Toxic Dispersion 

(H2S) 

90% fatality 1 

50% fatality 2 

3% fatality 100 

Notes: 

1. N/A – not attainable 

2. LFL – Lower Flammable Limit 
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7.2.2 Societal Risks 

The Societal Risk (SR) is within the ‘Tolerable’ region of the adopted Societal Risk Tolerability Criteria, adopted 

as provided in RIVM Reference Manual Bevi Risk Assessments. The maximum number of offsite fatalities 

associated with major accidents events (MAEs) arising from within the PEC site was assessed at 22 with a 

frequency of 7.85 x 10-8/year, which is found to be within the “Tolerable” region.  Hence no additional 

mitigation measures are required to be implemented in accordance with the ALARP (as low as reasonablly 

practical) principle. 

7.3 Conclusions of the FCM KEP Revised Cumulative QRA 

Based on the QRA results summarised above, it is concluded that the PEC Plant satisfies the DoE Risk 

Acceptance Criteria for Individual Risk as: 

• The 1 x 10-5 fatalities per year contour remains within the industrial development; and  

• The 1 x 10-6 fatalities per year contour does not encroach to any public areas, such as residential 

areas, schools, hospitals.  

Therefore, no additional mitigation measures are deemed to be mandatory to further reduce the risks 

associated with the PEC. 

The Societal Risk associated with the PEC Plant is found to be within the tolerable region. Therefore, it can be 

concluded risks are acceptable and no additional mitigation measures are required to reduce risks to a level 

as low as reasonably practical (ALARP). 
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Landuse Planning, Population & Meteorological Data 
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A Landuse Planning, Population & Meteorological Data 

A1  Landuse Planning  

The main towns closest to the PEC project site are Bandar Penawar (located about 10km away to the 

northeast) and Kg Sungai Rengit (located about 6km away to the south east). Six villages are located inside 

5km radius of the Project site boundary: Kg Lepau is the nearest, located 1.5km to the west; Kg Bukit Pelali, 

located about 3km to the east whilst Kg Bukit Gelugor, Kg Bukit Raja, Kg Bukit Buloh and Taman Rengit Jaya 

are about 4km to the southeast. (Figure A1)  These six villages have a total of 326 households (Table A1).  The 

existing Sebana Cove Resort and Marina is sited about 2km to the north and the new township at Bukit Pelali 

(under construction) is about 3km to the east.  

 

 
Figure A1 – The Project Site in Relation to Existing Towns and Villages within 5km Radius 

Table A1:  Distribution of Households inside 5km Radius of Project Site 

Village Distance from Project Site 

(km) 

Direction from 

Project Site 

Households (Number of 

People)) 

Kg Lepau 1.5 west 50 (250) 

Kg Bukit Pelali   3 northeast 40 (200) 

Taman Rengit Jaya  3.5 south 60 (300) 

Kg Bukit Gelugor 4 east 56 (280) 

Kg Bukit Buloh(1) 4 southeast 30 (150) 

Kg Bukit Raja 4.5 east 100 (500) 

Total   326 (1,630) 

Kg Sg Rengit(2) >5km southeast 442 

Kg Sg Buntu(3) >5km south NA 

Source:  Former village heads of Kg Lepau, Kg Bukit Buloh and Kg Bukit Raja, Sept. 2018 Pejabat Penghulu of 

Mukim Pengerang and Pantai Timur, Sept. 2018 
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A3  Meteorological Data 

The climate is Pengerang is typical of tropical equatorial climate with abundant rainfall, high and uniform 

temperatures, and high humidity all year round. 

Meteorological data from 2015 to 2017 was sourced from the Malaysian Meteorological Department. The 

nearest meteorology monitoring station is the Felda Sg. Mas (Station No. 47125). This station is located 

approximately 26 km from the proposed project site and is the closest station compared to Senai 

Meteorological Station, which is located approximately 63 km from the proposed project site. The 

coordinates to the Felda Sungai Mas meteorology monitoring station is 01⁰ 37’ N, 104⁰ 09’ E. The station 

monitors parameters such as Temperature, Humidity, Wind and Rainfall as discussed below and summarized 

as follows: 

• The average annual temperature in the area was recorded at 26.7⁰C with little seasonal variation. 

• Rainfall trends for the area show an irregular distribution. High with rainfall was recorded during the 

months of November, December, February, May and August. There is no particular dry season 

however the average annual rainfall was recorded to be 59.3 mm. 

• The monthly mean relative humidity ranged from 81.3% to 86.6%, with an average of 84%. The 

highest mean relative humidity was in November and the lowest in March. 

Wind was predominantly from northeast and south directions consistent with Malaysia’s monsoons. Wind 

speeds typically range from 0.3 to 3.3 m/s. Maximum wind speed was recorded at 3.4 to 5.4 m/s. 

The mean temperature from the year 2015 to 2017 in Felda Sg. Mas ranged from 26.2⁰C to 27.2⁰C. The 

temperature range was high during the Northeast monsoon period in the month of March to October. The 

average annual temperature was recorded to be 26.7⁰C. 

The daily rainfall level at Felda Sg. Mas ranged between 2 mm to 8.2 mm for 2015-2017. The rainfall trend 

shows an irregular distribution with high rainfall recorded during the months of November, December, 

February, May and August. 

The monthly mean relative humidity measured at Felda Sg. Mas between 2015 to 2017 ranged from 81.3% 

to 86.6% with an average of 84%. The highest mean relative humidity was in November and the lowest in 

March. 

Wind Probabilities 

According to the wind rose diagram in Figure A2, wind data from 2015 to 2017 showed that wind was 

predominantly from northeast and south directions. Wind speeds typically range from 0.3 to 3.3 m/s. 

Maximum wind speed was recorded at 3.4 to 5.4 m/s.  
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Figure A2 – Wind Roos 

Surface Roughness 

For ground level releases, the roughness parameter reflects the average roughness over which the cloud is 

dispersing. For consequence modelling conducted using TNO Riskcurves Version 10.1.9, a value of 0.10 m was 

selected, representing conditions of low crops and scattered large obstacles, resembling the process areas 

and buildings.  
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Safety Data Sheets 
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Table C1 – Isolatable Sections 

No. Isolatable Sub-section ID 
Representative 

Material 

Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
Note Area 

(°C) (barg) (bara) (m³) Tank ID Diameter (m) Height (m) Diameter (inch) Length (m) 

1 IS01_COND_PIPE_L n-Octane 30 1.960 2.973 83       32 1133 229.0454 

1. 1,133m pipe; 

Ø0.8288m 

2. Free spreading pool 

- 

2 IS02_NAPHTHA_PIPE_L n-Hexane 22 1.666 2.679 0       2 132 1.3428 

1. 132m pipe; 

Ø0.0508m 

2. Free spreading pool 

- 

3 IS03_PENTANE_CFSD_L Pentane 30 1.176 2.189 210 100-V18 4.5 13.1 Stream 100 = 12     
1 pressure vessel, 1 

valve, 1 pump  

Area C1 - 

28,600m2 

4 IS04_DODEC_DESALT_L Dodecane 112 24.012 25.025 110 100-V9 3.0 15.0 stream 105 = 12     
1 pressure vessel, 5 

valves 

5 IS05_PENTANE_FFR_L Pentane 46 0.490 1.503 275 100-V5 4.9 14.6 Stream 204 = 18     

1 pressure vessel; 2 

valves; 1 pump1; 1 heat 

exchanger 

6 IS06_LPG_FFTP_V LPG 143 1.176 2.189 835 100-V1 6.7 23.7 
Stream 140 = 12, 

stream 207 = 8 
    

1 pressure vessel; 2 

valves 

7 IS06_DODEC_FFBP_L Dodecane 143 1.176 2.189 835 100-V1 6.7 23.7 
Stream 140 = 12, 

stream 236 = 36 
    

1 pressure vessel; 2 

valves 

8 IS07_PENTANE_FFRCO_L Pentane 47 12.251 13.264 45 100-V10 3.0 6.0 Inlet stream = 8      
1 pressure vessel; 3 

valves 

9 IS08_BUTANE_STABTP_V Butane 56 6.370 7.384 1,100 100-V4 7 28.5 
Stream  211 = 10, 

stream 406  = 6 
    1 pressure vessel 

10 IS08_PENTANE_STABBP_L Pentane 56 6.370 7.384 1,100 100-V4 7 28.5 

Stream  211 = 10, 

stream 422  = 26, 

stream 424 = 16 

    

1 pressure vessel; 1 

heat exchanger; 1 

pump; 1 valve 

11 IS09_BUTANE_STABREC_V Butane 38 5.978 6.992 45 100-V7 2.6 7.8 stream 402 = 6     

1 pressure vessel; 2 

pumps; 3 valves; 1 heat 

exchanger 

12 IS10_KERO_DFTP_V n-Nonane 243 1.078 2.091 605 100-V2 4.6 36.3 
Stream  341= 16, 

stream 332  = 8 
    1 pressure vessel 

13 IS10_DODEC_DFBP_L Dodecane 243 1.078 2.091 95 100-V2 1.8 36.3 

Stream  250= 28, 

stream 362 = 4, 

stream 374 = 6 

    

1 pressure vessel; 3 

valves 3 heat 

exchangers; 1 pump 

14 IS11_KERO_DSTP_V n-Nonane 280 1.078 2.091 40 100-V3 2.1 10.5 Stream  340 = 10     1 pressure vessel 

15 IS11_DODEC_DSBP_L Dodecane 280 1.078 2.091 40 100-V3 2.1 10.5 Stream  375= 4     
1 pressure vessel; 1 

pump, 2 valves 

16 IS12_DODEC_DFR_L Dodecane 108 0.392 1.405 90 100-V6 3.2 10.9 Stream  304= 20     

1 pressure vessel; 4 

heat exchangers; 1 

pump 

17 IS13_BUTANE_AMAB_V Butane 38 10.095 11.108 30 110-V8 1.4 18 
stream 3 = 4, 

stream 56 = 1.5 
    

1 pressure vessel; 1 

valve 

18 IS14_BUTANE_EXPLUS_V Butane 38 8.821 9.834 55 110-V1 1.6 25.7 

stream 9 = 4, 

stream 93 = 2, 

stream 75 = 2, 

stream 15 = 4 

    
1 pressure vessel; 2 

valves; 1 pump 



Pengerang Energy Complex   Quantitative Risk Assessment  

 

 

 

March 2019 

J18-780 MY PEC QRA Rev 00 

 

 

 

No. Isolatable Sub-section ID 
Representative 

Material 

Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
Note Area 

(°C) (barg) (bara) (m³) Tank ID Diameter (m) Height (m) Diameter (inch) Length (m) 

19 IS15_DODEC_SANDF_L Dodecane 43 3.626 4.639 1 110-V6 0.61 2.1 Inlet Stream = 1     
1 pressure vessel; 1 

pump; 1 valve 

20 IS16_PROPANE_PIPELINE_L Propane 38 29.284 30.298 0       3 68 5.2971 168m pipe (Ø0.0762m)   

22 IS18_BUTANE_PIPELINE_L Butane 40 6.762 7.776 6       4 776 11.2226 776m pipe (Ø0.1016m)   

23 IS19_ETHANE_DETP_V Ethane 55 27.932 28.945 85 115-V1 2.2 22.1 
Stream  103= 4, 

stream 114 = 3 
    1 pressure vessel 

Area C1 - 

28,600m2 

24 IS19_BUTANE_DEBP_L Butane 55 27.932 28.945 85 115-V1 2.2 22.1 Stream  103= 4      

1 pressure vessel; 2 

valves; 1 heat 

exchanger 

25 IS20_ETHANE_DERTP_V Ethane 38 27.540 28.553 6 115-V2 1.3 3.9 Stream  105= 6      
 1 pressure vessel; 1 

heat exchanger; 1 valve 

27 IS21_PROPANE_SPLITTP_V Propane 50 15.387 16.400 75 115-V3 1.8 28.3 
Stream  122 = 6 , 

stream 208 =6 
    1 pressure vessel 

28 IS21_BUTANE_SPLITBP_L Butane 50 15.387 16.400 75 115-V3 1.8 28.3 

Stream  122 = 6 , 

stream 208 =6, 

stream 231 = 16 

    

1 pressure vessel, 2 

valves; 1 heat 

exchanger 

29 IS22_PROPANE_SPLITR_L Propane 46 15.583 16.596 20 115-V4 2 6.1 Stream  204 = 8     

1 pressure vessel, 3 

valves; 1 pump, 2 heat 

exchangers 

30 IS23_PROPANE_PIPELINE_L Propane 40 16.171 17.184 3       3 664 3.3091 664m pipe (Ø0.0762m)   

31 IS24_KERO_COALES_L n-Nonane 40 12.251 13.264 5 120-V1 1.2 4.0 Stream 3 = 6     
1 pressure vessel; 5 

valves 

Area C1 - 

28,600m2 

32 IS25_KERO_ECPW_L n-Nonane 40 12.349 13.362 45 120-V2 3.0 6.0 
Inlet stream  = 6, 

stream 72 = 1 
    

1 pressure vessel; 1 

valve 

33 IS26_KERO_REAC_L n-Nonane 40 11.565 12.578 165 120-R1 5.2 7.7 Inlet stream  = 6      
1 pressure vessel; 1 

valve 

34 IS27_KERO_CAUSET_L n-Nonane 40 10.585 11.598 75 120-V3 2.9 11.4 Inlet stream  = 6      
1 pressure vessel; 1 

valve 

35 IS28_KERO_WWASH_L n-Nonane 40 10.193 11.206 65 120-V4 3.6 6.1 Inlet stream  = 6      
1 pressure vessel; 1 

valve 

36 IS29_KERO_SANDFIL_L n-Nonane 40 9.801 10.814 60 120-V5A/B 3.9 4.8 Inlet stream  = 6      
2 pressure vessels; 5 

valves 

37 IS30_KERO_CLAYFIL_L n-Nonane 40 8.429 9.442 130 120-V6A/B 5 6.6 Inlet stream  = 6      
2 pressure vessels; 7 

valves 

38 IS31_KERO_PIPELINE_L n-Nonane 40 3.430 4.443 3       6 146 43.0729 146m pipe (Ø0.1524m)   

39 IS32_DODEC_FEEDCO_L Dodecane 35 6.174 7.188 30 130-ME1 3 4 Inlet stream  = 6      
1 pressure vessel; 3 

valves 

Area C2 - 

25,800m2 

40 IS33_DODEC_PIPELINE_L Dodecane 134 5.067 6.080 5       6 282 36.8651 282m pipe (Ø0.1524m)   
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No. Isolatable Sub-section ID 
Representative 

Material 

Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
Note Area 

(°C) (barg) (bara) (m³) Tank ID Diameter (m) Height (m) Diameter (inch) Length (m) 

41 IS34_DODEC_FSD_L Dodecane 134 2.529 3.542 25 130-V1 2.1 6.8 stream 152  = 6      
1 pressure vessel; 2 

pumps; 1 valve 

Area C2 - 

25,800m2 

42 IS35_H2_REAC1_V Hydrogen 380 75.367 76.380 76 130-R1 2.4 16.8 
stream 434  = 6, 

stream 243 = 10 
    

1 pressure vessel; 3 

heat exchanger; 3 valve 

43 IS36_H2_REAC2TP_V Hydrogen 380 72.525 73.538 125 130-R2 2.4 27 
stream 245  = 10, 

stream 442 = 3 
    

1 pressure vessel; 1 

valve 

45 IS37_H2_SEPTP_V Hydrogen 54 60.274 61.287 125 130-V3 2 6.7 stream 225 = 12     

1 pressure vessel; 1 

heat exchanger; 2 

valves 

47 IS38_H2_FDTP_V Hydrogen 57 17.249 18.262 25 130-V4 2.6 9.2 stream 312 = 6     
1 pressure vessel; 2 

valves; 

49 IS39_H2_RGCSD_V Hydrogen 60 60.274 61.287 3 130-V5 1.1 2.7 stream 491 = 6     

1 pressure vessel; 2 

compressor, 1 heat 

exchanger; 1 valve 

50 IS40_H2_PIPELINE_V Hydrogen 32 31.254 32.268 1       3 230 0.5491 230m pipe (Ø0.0762m) 

51 IS41_H2_MGCSD_V Hydrogen 40 31.362 32.375 2 130-V6 0.75 2.5 stream 501 = 3     
1 pressure vessel; 2 

compressors, 1 valve 

52 IS42_H2_STRIPTP_V Hydrogen 260 6.860 7.874 50 130-V7 1.4 32.3 
stream 334 = 6, 

stream 640 = 1.5 
    

1 pressure vessel; 1 

valve 

53 IS42_DODEC_STRIPBP_L Dodecane 260 6.860 7.874 50 130-V7 1.4 32.3 
stream 334= 6, 

stream 800 = 3 
    

1 pressure vessel; 2 

heat exchangers; 1 

valve 

54 IS43_MET_SRTP_V Methane 46 6.174 7.188 10 130-V8 1.6 4.5 stream 631 = 6     1 valve 

55 IS43_NAPHTHA_SRBP_L n-Hexane 46 6.174 7.188 10 130-V8 1.6 4.5 stream 631 = 6     

1 pressure vessel; 1 

heat exchanger; 2 

valves 

56 IS44_DODEC_VACDRY_L Dodecane 173 -0.686 0.327 25 130-V9 2.1 6.4 stream 718 = 6     

1 pressure vessel; 3 

heat exchangers; 1 

pump; 3 valves 

57 IS45_DIESEL_PIPELINE_L Diesel 40 3.430 4.443 14       6 780 36.5027 780m pipe (Ø0.1524m)   

59 IS47_H2_PIPELINE_V Hydrogen 39 6.116 7.129 3       4 401 1.5447 401m pipe (Ø0.1016m)   

60 IS48_H2_OGA_V Hydrogen 53 5.880 6.894 20 130-V11 1 20.4 

stream 743 = 6, 

stream 757 = 2, 

stream 744 = 6 

    
1 pressure vessel; 1 

heat exchanger; 1 valve 

Area C2 - 

25,800m2 

61 IS49_H2_TOGKD_V Hydrogen 47 5.880 6.894 2 130-V12 0.8 2.7 stream 754 = 6     
1 pressure vessel; 2 

valves 

62 IS50_H2_RETP_V Hydrogen 343 27.638 28.651 100 200-R1 5 4.9 stream  115 = 18     

1 pressure vessel; 3 

heat exchangers; 1 

valve 

Area R1 - 

31,800m2 
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No. Isolatable Sub-section ID 
Representative 

Material 

Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
Note Area 

(°C) (barg) (bara) (m³) Tank ID Diameter (m) Height (m) Diameter (inch) Length (m) 

63 IS50_NAPHTHA_REBP_L n-Hexane 343 27.638 28.651 100 200-R1 5 4.9 stream  115 = 18     

1 pressure vessel; 3 

heat exchangers; 1 

valve 

64 IS51_H2_SEPTP_V Hydrogen 46 24.110 25.123 300 200-V3 5 15 stream  137 = 14     1 pressure vessel 

65 IS51_HEAVY NAPHTHA_SEPBP_L n-Hexane 46 24.110 25.123 300 200-V3 5 15 stream  137 = 14     
1 pressure vessel; 1 

valve 

66 IS52_H2_RCSD_V Hydrogen 46 24.110 25.123 4 200-V4 1.4 2.6 stream  101 = 8     
1 pressure vessel; 1 

valve; 1 compressor 

67 IS53_BUT_STRITP_V Butane 99 11.565 12.578 330 200-V5 4.3 22.7 
stream  306 = 10, 

stream 317 = 6 
    1 pressure vessel 

68 IS53_PENTANE_STRIBP_L Pentane 99 11.565 12.578 330 200-V5 4.3 22.7 stream  337 = 24     

1 pressure vessel; 1 

heat exchanger; 2 

pumps; 1 valve 

69 IS54_BUTANE_STRTP_V Butane 40 10.389 11.402 20 200-V6 2 6.5 stream  310 = 8     
1 pressure vessel; 1 

valve 

70 IS54_PENTANE_STRBP_L Pentane 40 10.389 11.402 20 200-V6 2 6.5 stream  310 = 8     

1 pressure vessel; 2 

heat exchangers; 2 

valves 

71 IS55_LIGHT NAPHTHA_NASTP_V n-Hexane 71 1.568 2.581 600 200-V7 4.6 35.9 
stream  1113 = 12, 

stream 1118 = 6 
    

1 pressure vessel; 1 

valve 

72 IS55_PENTANE_NASBP_L Pentane 71 1.568 2.581 600 200-V7 4.6 35.9 
stream  1113 = 12, 

stream 1138 = 28 
    

1 pressure vessel; 1 

heat exchanger; 2 

pumps; 1 valve 

73 IS56_PENTANE_NASR_L Pentane 58 1.176 2.189 50 200-V8 2.8 7.7 stream  1172 = 10      

1 pressure vessel; 1 

heat exchanger; 2 

pumps; 3 valves 

74 IS57_PENTANE_DEPTP_V Pentane 62 1.568 2.581 140 200-V9 2.8 22.6 
stream  1303 = 8, 

stream 1316 = 4  
    

1 pressure vessel; 1 

valve 

76 IS58_PENTANE_DEPR_L Pentane 53 1.176 2.189 25 200-V10 2.2 6.1 stream  1310 = 8      

1 pressure vessel; 2 

heat exchangers; 2 

pumps; 1 valve 

77 IS59_PENTANE_ADSORB_L Pentane 50 10.585 11.598 55 230-V1A/B 2.8 9 stream  124 = 10     

2 pressure vessels; 2 

heat exchangers; 2 

valves 

78 IS60_H2_REAC1_V Hydrogen 549 5.096 6.110 80 300-R1 2.55 15.3 stream  152 = 42     

1 pressure vessel; 1 

heat exchanger; 2 

valves 

79 IS61_H2_REAC2_V Hydrogen 549 4.606 5.620 90 300-R2 2.55 17.15 stream  154 = 42     
1 pressure vessel; 1 

valve 

80 IS62_H2_REAC3_V Hydrogen 549 4.116 5.130 105 300-R3 2.55 20.5 stream  156 = 42     
1 pressure vessel; 1 

valve 

81 IS63_H2_REAC4_V Hydrogen 549 3.528 4.541 115 300-R4 2.55 22.3 stream  158 = 42     
1 pressure vessel; 1 

heat exchanger; 1 valve 

82 IS64_H2_SEPTP_V Hydrogen 46 2.450 3.463 85 300-V1 4 6.5 stream  181 = 54     

1 pressure vessel; 1 

heat exchanger; 1 

compressor; 2 valves 

83 IS64_HEAVY NAPHTHA_SEPBP_L n-Hexane 46 2.450 3.463 85 300-V1 4 6.5 stream  181 = 54     

1 pressure vessel; 2 

heat exchangers; 2 

pumps; 1 valve 
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No. Isolatable Sub-section ID 
Representative 

Material 

Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
Note Area 

(°C) (barg) (bara) (m³) Tank ID Diameter (m) Height (m) Diameter (inch) Length (m) 

84 IS65_H2_NGSDTP_V Hydrogen 46 5.488 6.502 20 300-V2 2.6 3.4 stream  1112 = 20     

1 pressure vessel; 1 

heat exchanger; 1 

compressor; 1 valve 

85 IS65_BENZENE_NGSDBP_L Benzene 46 5.488 6.502 20 300-V2 2.6 3.4 stream  1112 = 20     
1 pressure vessel; 1 

valve 

86 IS66_H2_RD1TP_V Hydrogen 40 16.563 17.576 45 300-V3 2.6 7.9 stream  1165 = 20     

1 pressure vessel; 1 

heat exchanger; 1 

compressor; 2 valves 

87 IS66_BENZENE_RD1BP_L Benzene 40 16.563 17.576 45 300-V3 2.6 7.9 stream  1165 = 20     
1 pressure vessel; 1 

valve 

88 IS67_H2_RD2TP_V Hydrogen 40 33.126 34.139 40 300-V4 2.5 8 stream  1215 = 16     
1 pressure vessel; 1 

heat exchanger; 1 valve 

89 IS67_BENZENE_RD2BP_L Benzene 40 33.126 34.139 40 300-V4 2.5 8 stream  1215 = 16     
1 pressure vessel; 1 

valve 

90 IS68_H2_NGCT_V Hydrogen 32 30.186 31.199 65 300-V5A/B 3 9 stream  1224 = 12     
2 pressure vessels; 5 

valves 

91 IS69_BUTANE_DBTP_V Butane 63 11.761 12.774 270 300-V6 3.6 26.6 
stream  1403 = 12, 

stream 1429 = 6 
    

1 pressure vessel; 1 

valve 

92 IS69_TOLUENE_DBBP_L Toluene 63 11.761 12.774 270 300-V6 3.6 26.6 
stream  1403 = 12, 

stream 1457 = 14 
    

1 pressure vessel; 1 

valve; 1 heat exchanger 

93 IS70_BUTANE_DBRTP_V Butane 40 10.977 11.990 30 300-V7 2.4 6.4 stream  1409= 12     

1 pressure vessel; 3 

heat exchangers; 1 

valve  

94 IS70_PENTANE_DBRBP_L Pentane 40 10.977 11.990 30 300-V7 2.4 6.4 stream  1409= 12     
1 pressure vessel; 2 

pumps; 2 valves  

95 IS71_BUTANE_LPGCT_L Butane 40 32.538 33.551 10 300-V8A/B 1.2 5.5 stream  1421= 3     
2 pressure vessels; 6 

valves 

96 IS72_H2_REAC_V Hydrogen 420 12.447 13.460 65 320-R1 3.2 8.2 stream  119 = 30     

1 pressure vessel; 2 

valves; 2 heat 

exchangers 

Area A3 - 7,500m2 97 IS73_H2_SEPTP_V Hydrogen 46 10.977 11.990 65 320-V1 3 8.9 stream  124 = 24     
1 pressure vessel; 1 

compressor; 1 valve 

98 IS73_XYLENE_SEPBP_L m-xylene 46 10.977 11.990 65 320-V1 3 8.9 stream  124 = 24     
1 pressure vessel; 1 

valve; 1 heat exchanger 

99 IS74_XYLENE_PIPELINE_L m-xylene 150 0.823 1.837 25       10 410 121.2112  410m pipe (Ø0.254m)   

100 IS75_ETHANE_DHTP_V Ethane 154 4.214 5.228 645 320-V2 4.6 38.6 
stream  205 = 12, 

stream 225 = 8 
    

1 pressure vessel; 1 

valve 

Area A3 - 7,500m2 101 IS75_XYLENE_DHBP_L Xylene 154 4.214 5.228 645 320-V2 4.6 38.6 

stream  205 = 12, 

stream 248 =30, 

stream 253 =16 

    
1 pressure vessel; 1 

pump; 1 valve 

102 IS76_ETHANE_DHRTP_V Ethane 41 3.626 4.639 125 320-V3 3.6 12.2 

stream  212 = 12, 

inlet stream from 

320-V4 = 2 

    
1 pressure vessel; 1 

valve 
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No. Isolatable Sub-section ID 
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Material 

Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
Note Area 

(°C) (barg) (bara) (m³) Tank ID Diameter (m) Height (m) Diameter (inch) Length (m) 

103 IS76_BENZENE_DHRBP_L Benzene 41 3.626 4.639 125 320-V3 3.6 12.2 stream  212 = 12     

1 pressure vessel; 1 

pump; 1 heat 

exchanger; 1 valve 

104 IS77_ETHANE_DHVDTP_V Ethane 10 3.430 4.443 2 320-V4 0.8 2.4 stream  216 = 6     
1 pressure vessel; 1 

valve 

105 IS77_BENZENE_DHVDBP_L Benzene 10 3.430 4.443 2 320-V4 0.8 2.4 stream  216 = 6     
1 pressure vessel; 1 

heat exchanger; 1 valve 

106 IS78_BENZENE_PIPELINE_L Benzene 40.000 6.860 7.874 11       8 330 0.5409 
 330m pipe 

(Ø0.2032m) 
  

107 IS79_TOLUENE_PIPELINE_L Toluene 57.000 6.860 7.874 5       6 260 41.9685 
 260m pipe 

(Ø0.1524m) 
  

108 IS80_BUTANE_DBTP_V Butane 68 3.920 4.934 80 320-V5 2.1 22.3 
stream  503 = 10, 

stream 520 = 4 
    

1 pressure vessel; 1 

valve 

Area A3 - 7,500m2 

109 IS80_TOLUENE_DBBP_L Toluene 68 3.920 4.934 80 320-V5 2.1 22.3 
stream  503 = 10, 

stream 548 = 18 
    

1 pressure vessel; 1 

heat exchanger; 1 valve 

110 IS81_BUTANE_DBRTP_V Butane 40 3.920 4.934 10 320-V6 1.5 4.5 stream  512 = 8     
1 pressure vessel; 1 

valve 

111 IS81_PENTANE_DBRBP_L Pentane 40 3.920 4.934 10 320-V6 1.5 4.5 stream  512 = 8     

1 pressure vessel; 1 

heat exchanger; 1 

pump; 1 valve 

112 IS82_TOLUENE_PIPELINE_L Toluene 56 30.754 31.768 41       12 560 41.7962 560m pipe (Ø0.3048m)   

113 IS83_H2_PIPELINE_V Hydrogen 32 31.009 32.023 12       12 170 0.1723 170m pipe (Ø0.3048m)   

114 IS84_TOLUENE_REAC12_L Toluene 122 28.716 29.729 50 322-R1/R2 2 14.8 stream  115 = 10     

2 pressure vessels; 1 

heat exchanger; 5 

valves 

Area A3 - 7,500m2 

115 IS85_TMBZ_PIPELINE_L TMBZ 155 4.900 5.914 5       6 260 37.7553 
 260m pipe 

(Ø0.1524m) 
  

116 IS86_TOLUENE_PIPELINE_L Toluene 168 5.479 6.492 6       10 110 55.9354  110m pipe (Ø0.254m)   

117 IS87_TOLUENE_FSD_L Toluene 163 4.900 5.914 315 380-V1 5.1 15.3 inlet stream  = 8     

1 pressure vessel; 1 

heat exchanger; 2 

valves; 1 pump Area A1 - 24,800 

m2 

118 IS88_H2_REAC_V Hydrogen 501 29.990 31.003 60 380-R1 5.3 2.7 stream 120  = 24     

1 pressure vessel; 2 

heat exchangers; 1 

valve 

119 IS89_H2_PIPELINE_V Hydrogen 32 29.490 30.503 13       8 408 0.5822 408m pipe (Ø0.2032m)   

120 IS90_H2_SEPTP_V Hydrogen 40 27.540 28.553 40 380-V2 2.5 7.6 stream 124  = 18     
1 pressure vessel; 1 

valve 

Area A1 - 24,800 

m2 
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No. Isolatable Sub-section ID 
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Material 

Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
Note Area 

(°C) (barg) (bara) (m³) Tank ID Diameter (m) Height (m) Diameter (inch) Length (m) 

121 IS90_AROMATICS_SEPBP_L n-Octane 40 27.540 28.553 40 380-V2 2.5 7.6 stream 124  = 18     
1 pressure vessel; 1 

heat exchanger; 1 valve 

122 IS91_HEXANE_STP_V Hexane 209 5.978 6.992 470 380-V3 4 37.2 
stream 204  = 12, 

stream 225 = 6 
    

1 pressure vessel; 1 

valve 

123 IS91_TOLUENE_SBP_L Toluene 209 5.978 6.992 470 380-V3 4 37.2 

stream 204  = 12, 

stream 253 = 10, 

stream 248 = 26 

    

1 pressure vessel; 2 

heat exchangers; 1 

valve 

124 IS92_ETHANE_SRTP_V Ethane 40 5.194 6.208 40 380-V4 2.5 7.8 stream 212  = 14     
1 pressure vessel; 1 

valve 

125 IS92_BENZENE_SRBP_L Benzene 40 5.194 6.208 40 380-V4 2.5 7.8 stream 212  = 14     

1 pressure vessel; 1 

heat exchanger; 2 

pumps; 1 valve 

126 IS93_BUTANE_RSTP_V Butane 105 0.490 1.503 755 431-V1 5.2 35.4 
stream 101  = 8, 

stream 116 = 6 
    

1 pressure vessel; 1 

valve 

Area A2 - 

17,500m2 

127 IS93_TOLUENE_RSBP_L Toluene 105 0.490 1.503 755 431-V1 5.2 35.4 
stream 101  = 8, 

stream 138 = 36 
    

1 pressure vessel; 2 

pumps; 3 valves 

128 IS94_TOLUENE_RSR_L Toluene 56 0.098 1.111 120 431-V2 3.7 11.1 stream 110  = 10     

1 pressure vessel; 1 

heat exchanger, 2 

pumps; 3 valves 

129 IS95_XYLENE_CT_L Xylene 199 15.681 16.694 160 431-V3A/B 4.4 10.4 stream 159  = 6     
2 pressure vessels; 4 

valves 

130 IS96_XYLENE_PIPELINE_L Xylene 218 7.125 8.138 5       10 100 116.0841  100m pipe (Ø0.254m)   

131 IS97_XYLENE_XSTP_V Xylene 237 6.860 7.874 4,645 431-V4 8 92.4 
stream 203  = 10, 

stream 239 = 16 
    

1 pressure vessel; 1 

valve 

Area A2 - 

17,500m2 

132 IS97_XYLENE_XSBP_L Xylene 237 6.860 7.874 4,645 431-V4 8 92.4 
stream 163 = 8, 

stream 285 = 28 
    

1 pressure vessel; 3 

pumps; 1 valve 

133 IS98_PENTANE_KOD_L Pentane 86 3.626 4.639 6 431-V14 1.5 3.1 inlet stream = 6     

1 pressure vessel; 1 

heat exchanger; 3 

valves 

134 IS99_XYLENE_XSR_L Xylene 227 5.586 6.600 315 431-V6 5.2 14.8 stream 229 = 24     
1 pressure vessel; 2 

pumps; 1 valve 

135 IS100_XYLENE_PFSD_L Xylene 227 6.664 7.678 3 431-V7 0.5 15 stream 236 = 10     
19 pressure vessel; 1 

valve 

144 IS107_TMBZ_PIPELINE_L TMBZ 155 7.037 8.050 1       6 80 37.7615 80m pipe (Ø0.1524m)   

145 IS108_TTMBZ_PIPELINE_L TTMBZ 46 3.450 4.463 2       2 798 0.8054 798m pipe (Ø0.0508m)   

146 IS109_TOLUENE_PIPELINE_L Toluene 38 0.008 1.021 3       6 170 31.9807 170m pipe (Ø0.1524m)   

147 IS110_TOLUENE_TANK_L Toluene 38 0.005 1.018 1,475 432-TK1 12.5 12 stream 100 = 6     
1 tank; 2 pumps; 1 

valve 

Area A1 - 24,800 

m2 
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Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
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148 IS111_TOLUENE_CT_L Toluene 199 14.211 15.224 60 432-V1A/B 3.4 6.6 stream 109 = 6     

2 pressure vessel; 5 

valves; 1 heat 

exchanger 

149 IS112_TOLUENE_PIPELINE_L Toluene 157 3.332 4.345 16       8 500 88.0907 500m pipe (Ø0.2032m)   

150 IS113_TOLUENE_PIPELINE_L Toluene 66 3.234 4.247 8       6 440 0.2524 
 440m pipe 

(Ø0.1524m) 
  

151 IS114_BENZENE_BCTP_V Benzene 152 0.686 1.699 860 432-V2 4.9 45.5 
stream 203 = 18, 

stream 216 = 8 
    

1 pressure vessel; 1 

heat exchanger; 2 

pumps; 1 valve 

Area A1 - 24,800 

m2 

152 IS114_TOLUENE_BCBP_L Toluene 152 0.686 1.699 860 432-V2 4.9 45.5 
stream 203 = 18, 

stream 238= 36 
    

1 pressure vessel; 2 

pumps; 2 valves 

153 IS115_BENZENE_BCR_L Benzene 59 0.098 1.111 285 432-V3 4.9 15 stream 210 =  12     

1 pressure vessel; 2 

pumps; 1 valve; 1 heat 

exchanger 

154 IS116_TOLUENE_TCTP_V Toluene 232 4.508 5.522 1,135 432-V4 5.7 44.4 
stream 249 = 8, 

stream 316 = 10 
    1 pressure vessel 

155 IS116_TOLUENE_TCBP_L Toluene 232 4.508 5.522 1,135 432-V4 5.7 44.4 
stream 249 = 8, 

stream 337 = 30 
    

1 pressure vessel; 2 

pumps; 1 valve 

156 IS117_TOLUENE_TCR_L Toluene 168 0.098 1.111 105 432-V5 3.4 11.2 
stream 309 = 10, 

stream 329  = 12 
    

1 pressure vessel; 2 

pumps; 2 valves; 1 heat 

exchanger 

158 IS119_DEBZ_ADC1_L DEBZ 156 13.035 14.048 720 500-V1 7.4 16.7 
inlet stream = 16, 

inlet stream = 8 
    

1 pressure vessel; 4 

valves; 2 pumps 

Area A2 - 

17,500m2 

159 IS120_DEBZ_ADC2_L DEBZ 156 13.035 14.048 720 500-V2 7.4 16.7 
inlet stream = 16, 

inlet stream = 8 
    

1 pressure vessel; 4 

valves; 2 pumps 

160 IS121_XYLENE_RCTP_V Xylene 148 0.294 1.307 2,225 500-V3 7.6 49 

stream 412= 20, 

stream 545 = 10, 

stream 428 = 12 

    
1 pressure vessel; 1 

valve 

161 IS121_DEBZ_RCBP_L DEBZ 148 0.294 1.307 2,225 500-V3 7.6 49 

stream 412= 20, 

stream 545 = 10, 

stream 238 = 2 

    

1 pressure vessel; 2 

pumps; 1 heat 

exchanger; 1 valve 

162 IS122_XYLENE_RCSCSD_L Xylene 150 0.392 1.405 130 500-V4 3.8 11.4 inlet stream = 16     
1 pressure vessel; 1 

valve 

163 IS123_XYLENE_RCR_L Xylene 121 0.098 1.111 140 500-V5 3.8 12 
stream 423 = 6, 

stream 449 = 2 
    

1 pressure vessel; 1 

heat exchanger; 2 

pumps; 2 valves 

164 IS124_XYLENE_RCVD_L Xylene 40 0.098 1.111 2 500-V6 0.9 3 stream 447= 6     
1 pressure vessel; 1 

heat exchanger; 1 valve 

165 IS125_XYLENE_ECTP_V Xylene 146 0.196 1.209 790 500-V7 5.4 34.5 
stream 310= 16, 

stream 319 = 8 
    

1 pressure vessel;  1 

valve 

166 IS125_DEBZ_ECBP_L DEBZ 146 0.196 1.209 790 500-V7 5.4 34.5 
stream 310= 16, 

stream 278 = 2 
    

1 pressure vessel; 2 

pumps; 1 heat 

exchanger; 2 valves 



Pengerang Energy Complex   Quantitative Risk Assessment  

 

 

 

March 2019 

J18-780 MY PEC QRA Rev 00 

 

 

 

No. Isolatable Sub-section ID 
Representative 

Material 

Operating Temp Operating Press Operating Press Vol. Equipment Pipe Pipe Flow 

Rate (kg/s) 
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167 IS126_XYLENE_ECR_L Xylene 121 0.098 1.111 60 500-V8 3 8 stream 313 = 12     

1 pressure vessel; 1 

valve; 1 heat 

exchanger; 2 pumps 

168 IS127_TOLUENE_FCTP_V Toluene 117 0.196 1.209 345 500-V9 3.5 35.5 
stream 324 = 6, 

stream 335 = 6 
    

1 pressure vessel; 1 

valve 

169 IS127_XYLENE_FCBP_L Xylene 117 0.196 1.209 345 500-V9 3.5 35.5 
stream 324= 6, 

stream 367 = 24 
    

1 pressure vessel; 2 

pumps; 2 heat 

exchangers; 1 valve 

170 IS128_TOLUENE_FCR_L Toluene 66 0.098 1.111 45 500-V10 2.5 8.5 stream 327 = 8     

1 pressure vessel; 1 

heat exchanger; 2 

pumps; 1 valve 

171 IS129_DEBZ_DRC_L DEBZ 204 0.588 1.601 20 500-V11 1.4 12.5 
stream 512 = 3, 

stream 537 = 16 
    

1 pressure vessel; 1 

valve 

172 IS130_DEBZ_TANK_L DEBZ 35 0.001 1.015 2,000 500-TK1 14 13 inlet stream = 8     
1 tank; 1 valve; 2 

pumps 

173 IS131_DEBZ_TANK_L DEBZ 35 0.001 1.015 3,860 500-TK2 17 17 inlet stream = 8     
1 tank; 1 heat 

exchanger ; 2 pumps 

174 IS132_PXYLENE_TANK_L Paraxylene 40 0.001 1.015 3,860 500-TK3A/B 17 17 inlet stream = 6     2 tanks;  2 pumps 

175 IS133_DEBZ_PSD_L DEBZ 40 0.098 1.111 25 500-V12 2.2 6.6 
inlet stream = 8, 6, 

3 
    

1 pressure vessel; 4 

pumps; 1 heat 

exchanger; 1 valve 

176 IS134_BENZENE_TANK_L Benzene 40 0.005 1.018 4,140 541-TK1 17.6 17 inlet stream = 10     1 tank 

Area A1 - 24,800 

m2 

177 IS135_HEXANE_EDCTP_V Hexane 174 1.470 2.483 765 541-V1 4.5 48 
stream 270 = 10, 

stream 178 = 3 
    

1 pressure vessel; 1 

valve 

178 IS135_SULFO_EDCBP_L Sulfolane 174 1.470 2.483 765 541-V1 4.5 48 

Stream 107 = 6, 

stream 183 = 1, 

stream 193 = 3 

    

1 pressure vessel; 4 

pumps; 1 heat 

exchanger; 3 valves 

179 IS136_HEXANE_EDCR_L Hexane 49 0.490 1.503 40 541-V2 2.5 8 stream 165 = 6     

1 pressure vessel; 1 

heat exchanger; 2 

pumps; 1 valve 

180 IS137_BENZENE_PIPELINE_L Benzene 40 3.391 4.404 2       4 230 13.5407 230m pipe (Ø0.1016m)   

181 IS138_BENZENE_RCTP_V Benzene 174 -0.490 0.523 350 541-V3 3.7 32.3 
stream 197 = 12, 

stream 216 = 4 
    

1 pressure vessel; 1 

valve 

Area A1 - 24,800 

m2 
182 IS138_SULFO_RCBP_L Sulfolane 174 -0.490 0.523 350 541-V3 3.7 32.3 stream 305 = 10     

1 pressure vessel; 2 

pumps 

183 IS139_TOLUENE_RCR_L Toluene 38 -0.686 0.327 125 541-V4 3.6 11.9 stream 204 = 8     

1 pressure vessel; 1 

heat exchanger; 4 

pumps; 2 valves) 
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184 IS140_SULFO_SS_L Sulfolane 180 0.000 1.013 25 541-V7 2.1 6.4 inlet stream = 6     
1 pressure vessel; 1 

valve 

185 IS141_SULFO_TANK_L Sulfolane 40 0.004900325 1.018 550 541-TK2 8.8 9 inlet stream = 4     

1 pressure vessel; 2 

pumps; 1 heat 

exchanger; 2 valves 

188 IS144_H2S_ARR_V Hydrogen Sulfide 40 0.980 1.993 1 640-V3 0.75 2.3 stream 107 = 4     
1 pressure vessel; 1 

heat exchanger; 1 valve 

Area C2 - 

25,800m2 

189 IS145_H2S_SWSR_V Hydrogen Sulfide 88 1.372 2.385 7 650-V3 1.4 4.2 stream 109 = 4     
1 pressure vessel; 1 

heat exchanger; 1 valve 

190 IS146_COND_TANK_L n-Octane 40 0.000 1.013 43,400 800-TK1A-C 47 25 inlet stream = 36     

1. 3 tanks (ID: 46.59m, 

H: 24.38m) 

2. bund size 25,550m2 

Tank Farm Areas 

191 IS147_PXYLENE_TANK_L Paraxylene 40 0.000 1.013 12,850 810-TK1A-E 31 17 inlet stream = 12     

1. 5 tanks (ID: 31.06m, 

H: 16.45m) 

2. Bund size 17,500m2 

192 IS148_BENZENE_TANK_L Benzene 40 0.000 1.013 8,500 812-TK1A-D 26 16 inlet stream = 8     

1. 4 tanks (ID: 26.21m, 

H: 15.24m) 

2. Bund size 17,500m2 

194 IS150_KEROSENE_TANK_L n-Nonane 40 0.000 1.013 49,100 820-TK1A,B 50 25 inlet stream = 10     

1. 2 tanks (ID: 49.5m, H: 

24.38m) 

2. Bund size 17,500m2 

195 IS151_DIESEL_TANK_L Dodecane 40 0.000 1.013 49,100 825-TK1A,B 50 25 inlet stream = 6     

1. 2 tanks (ID: 49.5m, H: 

24.38m) 

2. Bund size 17,500m2 

196 IS152_NAPHTHA_TANK_L Light n-Hexane 40 0.000 1.013 33,500 830-TK1A,B 44 22 inlet stream = 12     

1. 2 tanks (ID: 43.68m, 

H: 21.34m) 

2. Bund size 17,500m2 

198 IS154_FUEL_TANK_L Dodecane 70 ATM ATM 12,100 833-TK1A,B 31 16 inlet stream = 8     

1. 2 tanks (ID: 31.06m, 

H: 16.45m) 

2. Bund size 17,500m2 

199 IS155_PROPANE_TANK_V Propane 40 12.672 13.685 4,850 840-TK1A,B 21 Ball Tank inlet stream = 3     

1. 2 tanks (ID: 21m, H: 

ball tank) 

2. Bund size 3,700m2 

200 IS156_BUTANE_TANK_V Butane 40 3.273 4.287 4,850 842-TK1A-D 21 Ball Tank inlet stream = 4     

1. 4 tanks (ID: 21m, H: 

ball tank) 

2. Bund size 3,700m2 

201 IS157_LPG_TANK_V LPG 40 12.672 13.685 1,770 841-TK1 15 Ball Tank inlet stream = 4     

1. 1 tank (ID: 15m, H: 

ball tank) 

2. Bund size 3,700m2 

202 IS158_PENTANE_TANK_V Pentane 40 ATM ATM 4,850 843-TK1A,B 21 Ball Tank inlet stream = 4     

1. 2 tanks (ID: 21m, H: 

ball tank) 

2. Bund size 3,700m2 

204 IS160_SONAPHTHA_TANK_L Sour n-Hexane 40 ATM ATM 17,320 850-TK1 35 18 inlet stream = 16     

1. 1 tank (ID: 34.95m, 

H: 18.28m) 

2. Bund size 21,800m2 

205 IS161_SWNAPHTHA_TANK_L Sweet n-Hexane 40 ATM ATM 23,850 851-TK1 38 21 inlet stream = 16     

1. 1 tank (ID: 37.85m, 

H: 21.34m) 

2. Bund size 21,800m2 

206 IS162_AROMATICS_TANK_L n-Octane 40 ATM ATM 20,420 431-TK1 38 18 inlet stream = 8     

1. 1 tank (ID: 37.85m, 

H: 18.28m) 

2. Bund size 21,800m2 
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211 IS167_BENZENE_TANK_L Benzene 40.0000 0.005 1.018 2,060 432-TK2A/B 13.4 14.6 stream 244 = 4,4     

1. 2 tanks  (ID: 13.4m, 

H: 14.6m) 

2. bund size 21,800m2 
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Scenario Release Rate Base Frequency [/yr] 
Immediate Ignition 

Probability 

Delayed Ignition 

Probability 
Total Ignition Probability Pool Fire Jet Fire Fireball (BLEVE) VCE (BLEVE) VCE Flash Fire Toxic Dispersion 

001_COND_pipe_B 229 2.27E-04 0.001 0.129 0.13 2.27E-07 - - - - - - 

001_COND_pipe_C 229 7.93E-05 0.001 0.129 0.13 7.93E-08 - - - - - - 

002_NAPHTHA_pipe_A 1.3428 2.22E-04 0.001 0.0035 0.0045 2.22E-07 - - - - - - 

002_NAPHTHA_pipe_B 1.3428 1.32E-04 0.001 0.0035 0.0045 1.32E-07 - - - - - - 

002_NAPHTHA_pipe_C 1.3428 6.60E-05 0.001 0.0035 0.0045 6.60E-08 - - - - - - 

003_100V018_A 0.833432792 5.00E-04 0.001 0.0015 0.0025 5.00E-07 - - - 3.00E-07 4.50E-07 - 

003_100V018_B 20.8358198 2.15E-04 0.001 0.066 0.067 2.15E-07 - - - 5.68E-06 8.51E-06 - 

003_100V018_C 123052.2527 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - 3.10E-07 4.64E-07 - 

004_100V009_A 2.852354689 7.10E-04 0.001 0.0087 0.0097 7.10E-07 - - - - - - 

004_100V009_B 71.30886722 3.05E-04 0.001 0.119 0.12 3.05E-07 - - - - - - 

004_100V009_C 71305.87392 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

005_100V005_A 0.442837838 3.25E-03 0.001 0.0009 0.0019 3.25E-06 3.25E-06 3.25E-06 1.17E-06 1.17E-06 1.76E-06 - 

005_100V005_B 11.07094595 3.56E-04 0.001 0.03 0.031 3.56E-07 3.56E-07 3.56E-07 4.27E-06 4.27E-06 6.41E-06 - 

005_100V005_C 156810.3987 6.00E-06 0.001 0.129 0.13 6.00E-09 6.00E-09 6.00E-09 3.10E-07 3.10E-07 4.64E-07 - 

006_100V001_A 0.027410831 2.90E-04 0.001 0 0.001 - 2.90E-07 - - 0.00E+00 0.00E+00 - 

006_100V001_B 0.663101942 1.25E-04 0.001 0.0015 0.0025 - 1.25E-07 - - 7.50E-08 1.13E-07 - 

006_100V001_C 3137.031885 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

007_100V001_A 1.056147427 2.90E-04 0.001 0.0035 0.0045 2.90E-07 - - - - - - 

007_100V001_B 26.40368567 1.25E-04 0.001 0.066 0.067 1.25E-07 - - - - - - 

007_100V001_C 521700.2672 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

008_100V010_A 1.886172058 4.30E-04 0.001 0.0035 0.0045 4.30E-07 4.30E-07 4.30E-07 6.02E-07 6.02E-07 9.03E-07 - 

008_100V010_B 47.15430144 1.85E-04 0.001 0.066 0.067 1.85E-07 1.85E-07 1.85E-07 4.88E-06 4.88E-06 7.33E-06 - 

008_100V010_C 25612.27136 6.00E-06 0.001 0.129 0.13 6.00E-09 6.00E-09 6.00E-09 3.10E-07 3.10E-07 4.64E-07 - 

009_100V004_A 1.399391535 1.00E-05 0.001 0.0035 0.0045 1.00E-08 1.00E-08 1.00E-08 1.40E-08 1.40E-08 2.10E-08 - 

009_100V004_B 34.98478837 5.00E-06 0.001 0.066 0.067 5.00E-09 5.00E-09 5.00E-09 1.32E-07 1.32E-07 1.98E-07 - 

009_100V004_C 558679.0887 6.00E-06 0.001 0.129 0.13 6.00E-09 6.00E-09 6.00E-09 3.10E-07 3.10E-07 4.64E-07 - 

010_100V004_A 1.483433735 3.11E-03 0.001 0.0035 0.0045 3.11E-06 3.11E-06 3.11E-06 4.35E-06 4.35E-06 6.53E-06 - 

010_100V004_B 37.08584338 2.96E-04 0.001 0.066 0.067 2.96E-07 2.96E-07 2.96E-07 7.81E-06 7.81E-06 1.17E-05 - 

010_100V004_C 615961.7267 6.00E-06 0.001 0.129 0.13 6.00E-09 6.00E-09 6.00E-09 3.10E-07 3.10E-07 4.64E-07 - 

011_100V007_A 1.265179851 3.74E-03 0.001 0.0035 0.0045 3.74E-06 3.74E-06 3.74E-06 5.24E-06 5.24E-06 7.85E-06 - 

011_100V007_B 31.62949627 5.66E-04 0.001 0.066 0.067 5.66E-07 5.66E-07 5.66E-07 1.49E-05 1.49E-05 2.24E-05 - 

011_100V007_C 23844.71598 6.00E-06 0.001 0.129 0.13 6.00E-09 6.00E-09 6.00E-09 3.10E-07 3.10E-07 4.64E-07 - 

012_100V002_A 0.034971132 1.00E-05 0.001 0 0.001 - 1.00E-08 - - 0.00E+00 0.00E+00 - 

012_100V002_B 0.846072657 5.00E-06 0.001 0.0015 0.0025 - 5.00E-09 - - 3.00E-09 4.50E-09 - 

012_100V002_C 3992.741627 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

013_100V002_A 1.089236231 8.61E-03 0.001 0.0035 0.0045 8.61E-06 - - - - - - 

013_100V002_B 27.23090579 5.77E-04 0.001 0.066 0.067 5.77E-07 - - - - - - 

013_100V002_C 37582.19416 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

014_100V003_A 0.032842247 1.00E-05 0.001 0 0.001 - 1.00E-08 - - 0.00E+00 0.00E+00 - 

014_100V003_B 0.79618299 5.00E-06 0.001 0.0015 0.0025 - 5.00E-09 - - 3.00E-09 4.50E-09 - 

014_100V003_C 243.2404391 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

015_100V003_A 0.03861626 6.40E-04 0.001 0 0.001 6.40E-07 - - - - - - 

015_100V003_B 0.79618299 2.75E-04 0.001 0.0015 0.0025 2.75E-07 - - - - - - 
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Scenario Release Rate Base Frequency [/yr] 
Immediate Ignition 

Probability 

Delayed Ignition 

Probability 
Total Ignition Probability Pool Fire Jet Fire Fireball (BLEVE) VCE (BLEVE) VCE Flash Fire Toxic Dispersion 

015_100V003_C 243.2404391 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

016_100V006_A 0.706267867 1.08E-02 0.001 0.0015 0.0025 1.08E-05 - - - - - - 

016_100V006_B 17.65669667 4.78E-04 0.001 0.03 0.031 4.78E-07 - - - - - - 

016_100V006_C 58606.25641 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

017_110V008_A 1.703024895 1.50E-04 0.001 0.0035 0.0045 - 1.50E-07 - - 2.10E-07 3.15E-07 - 

017_110V008_B 42.57562238 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

017_110V008_C 15895.6349 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

018_110V001_A 1.633779323 6.40E-04 0.001 0.0035 0.0045 - 6.40E-07 - - 8.96E-07 1.34E-06 - 

018_110V001_B 40.84448306 2.75E-04 0.001 0.066 0.067 - 2.75E-07 - - 7.26E-06 1.09E-05 - 

018_110V001_C 29142.39595 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

019_110V006_A 1.280153108 5.00E-04 0.001 0.0035 0.0045 5.00E-07 - - - - - - 

019_110V006_B 32.00382771 2.15E-04 0.001 0.066 0.067 2.15E-07 - - - - - - 

019_110V006_C 696.9151969 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

020_Propane_pipe_A 5.2971 2.82E-04 0.001 0.012 0.013 2.82E-07 - - - - - - 

020_Propane_pipe_B 5.2971 1.68E-04 0.001 0.012 0.013 1.68E-07 - - - - - - 

020_Propane_pipe_C 5.2971 8.40E-05 0.001 0.012 0.013 8.40E-08 - - - - - - 

022_Butane_pipe_A 11.223 1.30E-03 0.001 0.03 0.031 1.30E-06 - - - - - - 

022_Butane_pipe_B 11.223 7.76E-04 0.001 0.03 0.031 7.76E-07 - - - - - - 

022_Butane_pipe_C 11.223 3.88E-04 0.001 0.03 0.031 3.88E-07 - - - - - - 

023_115V001_A 0.321744381 1.00E-05 0.001 0.0009 0.0019 - 1.00E-08 - - 3.60E-09 5.40E-09 - 

023_115V001_B 7.349096977 5.00E-06 0.001 0.012 0.013 - 5.00E-09 - - 2.40E-08 3.60E-08 - 

023_115V001_C 3214.214632 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

024_115V001_A 2.712235208 2.90E-03 0.001 0.0087 0.0097 2.90E-06 - - - - - - 

024_115V001_B 67.80588021 2.51E-04 0.001 0.119 0.12 2.51E-07 - - - - - - 

024_115V001_C 43266.44484 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

025_115V002_A 0.30417804 2.76E-03 0.001 0.0009 0.0019 - 2.76E-06 - - 9.94E-07 1.49E-06 - 

025_115V002_B 7.576668316 1.91E-04 0.001 0.012 0.013 - 1.91E-07 - - 9.17E-07 1.38E-06 - 

025_115V002_C 243.3278861 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

027_115V003_A 0.224720378 1.00E-05 0.001 0.0009 0.0019 - 1.00E-08 - - 3.60E-09 5.40E-09 - 

027_115V003_B 5.150986069 5.00E-06 0.001 0.012 0.013 - 5.00E-09 - - 2.40E-08 3.60E-08 - 

027_115V003_C 2522.373397 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

028_115V003_A 2.07546514 2.90E-03 0.001 0.0087 0.0097 2.90E-06 - - - - - - 

028_115V003_B 51.8866285 2.51E-04 0.001 0.119 0.12 2.51E-07 - - - - - - 

028_115V003_C 38650.03083 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

029_115V004_A 1.834832758 6.00E-03 0.001 0.0035 0.0045 6.00E-06 - - - - - - 

029_115V004_B 45.87081894 4.96E-04 0.001 0.066 0.067 4.96E-07 - - - - - - 

029_115V004_C 10404.90504 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

030_Propane_pipe_A 3.3091 1.12E-03 0.001 0.0087 0.0097 1.12E-06 - - - - - - 

030_Propane_pipe_B 3.3091 6.64E-04 0.001 0.0087 0.0097 6.64E-07 - - - - - - 

030_Propane_pipe_C 3.3091 3.32E-04 0.001 0.0087 0.0097 3.32E-07 - - - - - - 

031_120V001_A 2.106920784 7.10E-04 0.001 0.0087 0.0097 7.10E-07 - - - - - - 

031_120V001_B 52.67301961 3.05E-04 0.001 0.119 0.12 3.05E-07 - - - - - - 

031_120V001_C 3349.734965 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 
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Scenario Release Rate Base Frequency [/yr] 
Immediate Ignition 

Probability 

Delayed Ignition 

Probability 
Total Ignition Probability Pool Fire Jet Fire Fireball (BLEVE) VCE (BLEVE) VCE Flash Fire Toxic Dispersion 

032_120V002_A 2.123691841 1.50E-04 0.001 0.0087 0.0097 1.50E-07 - - - - - - 

032_120V002_B 53.09229602 6.50E-05 0.001 0.119 0.12 6.50E-08 - - - - - - 

032_120V002_C 30147.61468 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

033_120R001_A 2.086274079 1.50E-04 0.001 0.0087 0.0097 1.50E-07 - - - - - - 

033_120R001_B 52.15685197 6.50E-05 0.001 0.119 0.12 6.50E-08 - - - - - - 

033_120R001_C 110541.2538 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

034_120V003_A 1.978898155 1.50E-04 0.001 0.0035 0.0045 1.50E-07 - - - - - - 

034_120V003_B 49.47245388 6.50E-05 0.001 0.066 0.067 6.50E-08 - - - - - - 

034_120V003_C 50246.02447 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

035_120V004_A 1.964317692 1.50E-04 0.001 0.0035 0.0045 1.50E-07 - - - - - - 

035_120V004_B 49.1079423 6.50E-05 0.001 0.066 0.067 6.50E-08 - - - - - - 

035_120V004_C 43546.55454 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

036_120V005_A 1.923248108 7.20E-04 0.001 0.0035 0.0045 7.20E-07 - - - - - - 

036_120V005_B 48.0812027 3.10E-04 0.001 0.066 0.067 3.10E-07 - - - - - - 

036_120V005_C 40196.81958 1.20E-05 0.001 0.129 0.13 1.20E-08 - - - - - - 

037_120V006_A 1.810964392 1.00E-03 0.001 0.0035 0.0045 1.00E-06 - - - - - - 

037_120V006_B 45.27410979 4.30E-04 0.001 0.066 0.067 4.30E-07 - - - - - - 

037_120V006_C 87093.10909 1.20E-05 0.001 0.129 0.13 1.20E-08 - - - - - - 

038_KERO_pipe_B 43.0729 5.84E-05 0.001 0.066 0.067 5.84E-08 - - - - - - 

038_KERO_pipe_C 43.0729 2.92E-05 0.001 0.066 0.067 2.92E-08 - - - - - - 

039_130ME001_A 1.601712763 4.30E-04 0.001 0.0035 0.0045 4.30E-07 - - - - - - 

039_130ME001_B 40.04281907 1.85E-04 0.001 0.066 0.067 1.85E-07 - - - - - - 

039_130ME001_C 21069.0291 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

040_Dodecane_pipe_B 36.8651 1.13E-04 0.001 0.066 0.067 1.13E-07 - - - - - - 

040_Dodecane_pipe_C 36.8651 5.64E-05 0.001 0.066 0.067 5.64E-08 - - - - - - 

041_130V001_A 1.10869268 8.50E-04 0.001 0.0035 0.0045 8.50E-07 - - - - - - 

041_130V001_B 27.71731699 3.65E-04 0.001 0.066 0.067 3.65E-07 - - - - - - 

041_130V001_C 15792.89557 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

042_130R001_A 0.139436817 8.26E-03 0.001 0.0003 0.0013 - 8.26E-06 - - 9.91E-07 1.49E-06 - 

042_130R001_B 3.361973873 4.27E-04 0.001 0.0087 0.0097 - 4.27E-07 - - 1.49E-06 2.23E-06 - 

042_130R001_C 5111.49504 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

043_130R002_A 0.137395111 1.50E-04 0.001 0.0003 0.0013 - 1.50E-07 - - 1.80E-08 2.70E-08 - 

043_130R002_B 3.235451797 6.50E-05 0.001 0.0087 0.0097 - 6.50E-08 - - 2.26E-07 3.39E-07 - 

043_130R002_C 328.7825966 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

045_130V003_A 0.154189089 2.90E-03 0.001 0.0003 0.0013 - 2.90E-06 - - 3.48E-07 5.22E-07 - 

045_130V003_B 3.82514232 2.06E-04 0.001 0.0087 0.0097 - 2.06E-07 - - 7.17E-07 1.08E-06 - 

045_130V003_C 109.6890037 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

047_130V004_A 0.047444614 2.90E-04 0.001 0 0.001 - 2.90E-07 - - 0.00E+00 0.00E+00 - 

047_130V004_B 1.161124833 1.25E-04 0.001 0.0035 0.0045 - 1.25E-07 - - 1.75E-07 2.63E-07 - 

047_130V004_C 66.36304882 6.00E-06 0.001 0.119 0.12 - 6.00E-09 - - 2.86E-07 4.28E-07 - 

049_130V005_A 0.151702697 7.98E-03 0.001 0.0003 0.0013 - 7.98E-06 - - 9.58E-07 1.44E-06 - 

049_130V005_B 3.790888662 3.07E-04 0.001 0.0087 0.0097 - 3.07E-07 - - 1.07E-06 1.60E-06 - 

049_130V005_C 12.9294782 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 - 
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050_Hydrogen_pipe_A 0.5491 3.66E-04 0.001 0.0015 0.0025 - 3.66E-07 - - 2.20E-07 3.29E-07 - 

050_Hydrogen_pipe_B 0.5491 2.30E-04 0.001 0.0015 0.0025 - 2.30E-07 - - 1.38E-07 2.07E-07 - 

050_Hydrogen_pipe_C 0.5491 1.15E-04 0.001 0.0015 0.0025 - 1.15E-07 - - 6.90E-08 1.04E-07 - 

051_130V006_A 0.083694612 5.37E-03 0.001 0 0.001 - 5.37E-06 - - 0.00E+00 0.00E+00 - 

051_130V006_B 2.091834754 2.26E-04 0.001 0.0087 0.0097 - 2.26E-07 - - 7.86E-07 1.18E-06 - 

051_130V006_C 4.919879363 6.00E-06 0.001 0.0087 0.0097 - 6.00E-09 - - 2.09E-08 3.13E-08 - 

052_130V007_A 0.016007704 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

052_130V007_B 0.39998767 6.50E-05 0.001 0.0009 0.0019 - 6.50E-08 - - 2.34E-08 3.51E-08 - 

052_130V007_C 17.83170428 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 - 

053_130V007_A 1.483444517 5.37E-03 0.001 0.0035 0.0045 5.37E-06 - - - - - - 

053_130V007_B 37.08611293 2.26E-04 0.001 0.066 0.067 2.26E-07 - - - - - - 

053_130V007_C 26179.62371 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

054_130V008_A 0.052450262 1.40E-04 0.001 0 0.001 - 1.40E-07 - - 0.00E+00 0.00E+00 - 

054_130V008_B 1.311114888 6.00E-05 0.001 0.0035 0.0045 - 6.00E-08 - - 8.40E-08 1.26E-07 - 

055_130V008_A 1.476507072 2.90E-03 0.001 0.0035 0.0045 2.90E-06 - - - - - - 

055_130V008_B 36.91267681 2.06E-04 0.001 0.066 0.067 2.06E-07 - - - - - - 

055_130V008_C 6049.20816 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

056_130V009_A 0.341943153 8.61E-03 0.001 0.0009 0.0019 8.61E-06 - - - - - - 

056_130V009_B 8.548578819 5.77E-04 0.001 0.012 0.013 5.77E-07 - - - - - - 

056_130V009_C 15022.72373 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

057_Diesel_pipe_B 36.5027 3.12E-04 0.001 0.066 0.067 3.12E-07 - - - - - - 

057_Diesel_pipe_C 36.5027 1.56E-04 0.001 0.066 0.067 1.56E-07 - - - - - - 

059_Hydrogen_pipe_A 1.5447 6.74E-04 0.001 0.0035 0.0045 - 6.74E-07 - - 9.44E-07 1.42E-06 - 

059_Hydrogen_pipe_B 1.5447 4.01E-04 0.001 0.0035 0.0045 - 4.01E-07 - - 5.61E-07 8.42E-07 - 

059_Hydrogen_pipe_C 1.5447 2.01E-04 0.001 0.0035 0.0045 - 2.01E-07 - - 2.81E-07 4.22E-07 - 

060_130V011_A 0.018005856 2.76E-03 0.001 0 0.001 - 2.76E-06 - - 0.00E+00 0.00E+00 - 

060_130V011_B 0.450108198 1.46E-04 0.001 0.0009 0.0019 - 1.46E-07 - - 5.26E-08 7.88E-08 - 

060_130V011_C 10.20933765 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 - 

061_130V012_A 0.018178608 2.90E-04 0.001 0 0.001 - 2.90E-07 - - 0.00E+00 0.00E+00 - 

061_130V012_B 0.454413357 1.25E-04 0.001 0.0009 0.0019 - 1.25E-07 - - 4.50E-08 6.75E-08 - 

061_130V012_C 1.040031493 6.00E-06 0.001 0.0035 0.0045 - 6.00E-09 - - 8.40E-09 1.26E-08 - 

062_200R001_A 0.055226333 7.98E-03 0.001 0 0.001 - 7.98E-06 - - 0.00E+00 0.00E+00 - 

062_200R001_B 1.320423252 3.07E-04 0.001 0.0035 0.0045 - 3.07E-07 - - 4.30E-07 6.45E-07 - 

062_200R001_C 111.1039364 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

063_200R001_A 0.38342069 7.98E-03 0.001 0.0009 0.0019 7.98E-06 - - - - - - 

063_200R001_B 9.585517246 3.07E-04 0.001 0.012 0.013 3.07E-07 - - - - - - 

063_200R001_C 5736.73366 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

064_200V003_A 0.070809466 1.00E-05 0.001 0 0.001 - 1.00E-08 - - 0.00E+00 0.00E+00 - 

064_200V003_B 1.614824844 5.00E-06 0.001 0.0035 0.0045 - 5.00E-09 - - 7.00E-09 1.05E-08 - 

064_200V003_C 564.2652033 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

065_200V003_A 2.766152471 1.50E-04 0.001 0.0087 0.0097 1.50E-07 - - - - - - 

065_200V003_B 69.15381179 6.50E-05 0.001 0.119 0.12 6.50E-08 - - - - - - 

065_200V003_C 181476.2448 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 
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066_200V004_A 0.064617584 2.76E-03 0.001 0 0.001 - 2.76E-06 - - 0.00E+00 0.00E+00 - 

066_200V004_B 1.615011857 1.46E-04 0.001 0.0035 0.0045 - 1.46E-07 - - 2.04E-07 3.07E-07 - 

066_200V004_C 7.523536044 6.00E-06 0.001 0.012 0.013 - 6.00E-09 - - 2.88E-08 4.32E-08 - 

067_200V005_A 0.181661144 1.00E-05 0.001 0.0003 0.0013 1.00E-08 - - - - - - 

067_200V005_B 4.269079794 5.00E-06 0.001 0.0087 0.0097 5.00E-09 - - - - - - 

067_200V005_C 9470.544595 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

068_200V005_A 1.796220168 3.46E-03 0.001 0.0035 0.0045 - 3.46E-06 - - 4.84E-06 7.27E-06 - 

068_200V005_B 44.9055042 4.46E-04 0.001 0.066 0.067 - 4.46E-07 - - 1.18E-05 1.77E-05 - 

068_200V005_C 168858.8561 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

069_200V006_A 1.675443113 1.50E-04 0.001 0.0035 0.0045 - 1.50E-07 - - 2.10E-07 3.15E-07 - 

069_200V006_B 41.88607783 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

069_200V006_C 10549.72861 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

070_200V006_A 1.753649532 5.51E-03 0.001 0.0035 0.0045 5.51E-06 - - - - - - 

070_200V006_B 43.84123829 2.86E-04 0.001 0.066 0.067 2.86E-07 - - - - - - 

070_200V006_C 11523.27663 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

071_200V007_A 1.015898494 1.50E-04 0.001 0.0035 0.0045 - 1.50E-07 - - 2.10E-07 3.15E-07 - 

071_200V007_B 25.39746236 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

071_200V007_C 349134.9447 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

072_200V007_A 0.040689498 3.46E-03 0.001 0 0.001 3.46E-06 - - - - - - 

072_200V007_B 0.980869692 4.46E-04 0.001 0.0015 0.0025 4.46E-07 - - - - - - 

072_200V007_C 3300.872049 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

073_200V008_A 0.654199012 3.74E-03 0.001 0.0015 0.0025 3.74E-06 - - - - - - 

073_200V008_B 16.3549753 5.66E-04 0.001 0.03 0.031 5.66E-07 - - - - - - 

073_200V008_C 27896.33398 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

074_200V009_A 0.869283322 1.50E-04 0.001 0.0015 0.0025 - 1.50E-07 - - 9.00E-08 1.35E-07 - 

074_200V009_B 21.73208305 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

074_200V009_C 77521.26881 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

076_200V010_A 0.638840878 6.07E-03 0.001 0.0015 0.0025 6.07E-06 - - - - - - 

076_200V010_B 15.97102194 5.26E-04 0.001 0.03 0.031 5.26E-07 - - - - - - 

076_200V010_C 14077.47092 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

077_230V001_A 1.764784281 5.51E-03 0.001 0.0035 0.0045 5.51E-06 - - - - - - 

077_230V001_B 44.11960703 2.66E-04 0.001 0.066 0.067 2.66E-07 - - - - - - 

077_230V001_C 31136.66861 1.20E-05 0.001 0.129 0.13 1.20E-08 - - - - - - 

078_300R001_A 0.010088986 2.90E-03 0.001 0 0.001 - 2.90E-06 - - 0.00E+00 0.00E+00 - 

078_300R001_B 0.251324342 2.06E-04 0.001 0.0009 0.0019 - 2.06E-07 - - 7.42E-08 1.11E-07 - 

078_300R001_C 14.36977116 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 - 

079_300R002_A 0.00932409 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

079_300R002_B 0.231725354 6.50E-05 0.001 0.0009 0.0019 - 6.50E-08 - - 2.34E-08 3.51E-08 - 

079_300R002_C 14.87327718 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 - 

080_300R003_A 0.008566807 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

080_300R003_B 0.212107014 6.50E-05 0.001 0.0009 0.0019 - 6.50E-08 - - 2.34E-08 3.51E-08 - 

080_300R003_C 15.84323012 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 - 

081_300R004_A 0.007615963 2.76E-03 0.001 0 0.001 - 2.76E-06 - - 0.00E+00 0.00E+00 - 
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081_300R004_B 0.188506419 1.46E-04 0.001 0.0003 0.0013 - 1.46E-07 - - 1.75E-08 2.63E-08 - 

081_300R004_C 15.3644752 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 - 

082_300V001_A 0.00942947 5.51E-03 0.001 0 0.001 - 5.51E-06 - - 0.00E+00 0.00E+00 - 

082_300V001_B 0.233874922 2.86E-04 0.001 0.0009 0.0019 - 2.86E-07 - - 1.03E-07 1.54E-07 - 

082_300V001_C 22.31703053 6.00E-06 0.001 0.066 0.067 - 6.00E-09 - - 1.58E-07 2.38E-07 - 

083_300V001_A 1.069184019 6.07E-03 0.001 0.0035 0.0045 6.07E-06 - - - - - - 

083_300V001_B 26.72960048 5.26E-04 0.001 0.066 0.067 5.26E-07 - - - - - - 

083_300V001_C 51418.26936 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

084_300V002_A 0.017198001 5.37E-03 0.001 0 0.001 - 5.37E-06 - - 0.00E+00 0.00E+00 - 

084_300V002_B 0.429913886 2.26E-04 0.001 0.0009 0.0019 - 2.26E-07 - - 8.14E-08 1.22E-07 - 

084_300V002_C 9.841854311 6.00E-06 0.001 0.012 0.013 - 6.00E-09 - - 2.88E-08 4.32E-08 - 

085_300V002_A 1.643492763 1.50E-04 0.001 0.0035 0.0045 1.50E-07 - - - - - - 

085_300V002_B 41.08731906 6.50E-05 0.001 0.066 0.067 6.50E-08 - - - - - - 

085_300V002_C 16181.15234 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

086_300V003_A 0.046749994 5.51E-03 0.001 0 0.001 - 5.51E-06 - - 0.00E+00 0.00E+00 - 

086_300V003_B 1.148032309 2.86E-04 0.001 0.0035 0.0045 - 2.86E-07 - - 4.00E-07 6.01E-07 - 

086_300V003_C 60.61233826 6.00E-06 0.001 0.119 0.12 - 6.00E-09 - - 2.86E-07 4.28E-07 - 

087_300V003_C 36671.77774 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

088_300V004_A 0.0899357 2.76E-03 0.001 0 0.001 - 2.76E-06 - - 0.00E+00 0.00E+00 - 

088_300V004_B 2.204976795 1.46E-04 0.001 0.0087 0.0097 - 1.46E-07 - - 5.08E-07 7.62E-07 - 

088_300V004_C 103.6537227 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

089_300V004_C 35856.84934 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

090_300V005_A 0.085182614 5.10E-04 0.001 0 0.001 5.10E-07 - - - - - - 

090_300V005_B 2.043673443 3.05E-04 0.001 0.0087 0.0097 3.05E-07 - - - - - - 

090_300V005_C 158.2029759 1.20E-05 0.001 0.129 0.13 1.20E-08 - - - - - - 

091_300V006_A 1.798246889 1.50E-04 0.001 0.0035 0.0045 - 1.50E-07 - - 2.10E-07 3.15E-07 - 

091_300V006_B 44.95617222 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

091_300V006_C 134669.3491 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

092_300V006_C 212445.3655 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

093_300V007_A 1.720600251 7.98E-03 0.001 0.0035 0.0045 7.98E-06 - - - - - - 

093_300V007_B 43.01500628 3.07E-04 0.001 0.066 0.067 3.07E-07 - - - - - - 

093_300V007_C 15824.49788 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

094_300V007_A 1.800762154 9.90E-04 0.001 0.0035 0.0045 - 9.90E-07 - - 1.39E-06 2.08E-06 - 

094_300V007_B 45.01905386 4.25E-04 0.001 0.066 0.067 - 4.25E-07 - - 1.12E-05 1.68E-05 - 

094_300V007_C 17284.88859 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

095_300V008_A 2.926816466 8.60E-04 0.001 0.0087 0.0097 8.60E-07 - - - - - - 

095_300V008_B 73.17041166 3.70E-04 0.001 0.119 0.12 3.70E-07 - - - - - - 

095_300V008_C 5274.22459 1.20E-05 0.001 0.129 0.13 1.20E-08 - - - - - - 

096_320R001_A 0.024022379 5.51E-03 0.001 0 0.001 5.51E-06 - - - - - - 

096_320R001_B 0.592427222 2.86E-04 0.001 0.0015 0.0025 2.86E-07 - - - - - - 

096_320R001_C 30.39249204 6.00E-06 0.001 0.066 0.067 6.00E-09 - - - - - - 

097_320V001_A 0.03213927 2.76E-03 0.001 0 0.001 - 2.76E-06 - - 0.00E+00 0.00E+00 - 

097_320V001_B 0.781644415 1.46E-04 0.001 0.0015 0.0025 - 1.46E-07 - - 8.76E-08 1.31E-07 - 
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097_320V001_C 58.79689608 6.00E-06 0.001 0.119 0.12 - 6.00E-09 - - 2.86E-07 4.28E-07 - 

098_320V001_A 2.244189798 2.76E-03 0.001 0.0087 0.0097 2.76E-06 - - - - - - 

098_320V001_B 56.10474494 1.46E-04 0.001 0.119 0.12 1.46E-07 - - - - - - 

098_320V001_C 52022.64075 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

099_Xylene_pipe_A 121.2112 3.75E-04 0.001 0.129 0.13 3.75E-07 - - - - - - 

099_Xylene_pipe_B 121.2112 1.64E-04 0.001 0.129 0.13 1.64E-07 - - - - - - 

099_Xylene_pipe_C 121.2112 8.20E-05 0.001 0.129 0.13 8.20E-08 - - - - - - 

100_320V002_A 0.047251642 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

100_320V002_B 1.118945607 6.50E-05 0.001 0.0035 0.0045 - 6.50E-08 - - 9.10E-08 1.37E-07 - 

100_320V002_C 2889.811535 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

101_320V002_A 1.546687883 5.00E-04 0.001 0.0035 0.0045 5.00E-07 - - - - - - 

101_320V002_B 38.66719709 2.15E-04 0.001 0.066 0.067 2.15E-07 - - - - - - 

101_320V002_C 454305.9881 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

102_320V003_A 0.049465942 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

102_320V003_B 1.15379092 6.50E-05 0.001 0.0035 0.0045 - 6.50E-08 - - 9.10E-08 1.37E-07 - 

102_320V003_C 687.2498205 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

103_320V003_A 1.498781411 3.11E-03 0.001 0.0035 0.0045 - 3.11E-06 - - 4.35E-06 6.53E-06 - 

103_320V003_B 37.46953526 2.96E-04 0.001 0.066 0.067 - 2.96E-07 - - 7.81E-06 1.17E-05 - 

103_320V003_C 101744.2472 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

104_320V004_A 0.047070086 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

104_320V004_B 1.17663573 6.50E-05 0.001 0.0035 0.0045 - 6.50E-08 - - 9.10E-08 1.37E-07 - 

104_320V004_C 11.79331096 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 - 

105_320V004_A 1.384784286 2.76E-03 0.001 0.0035 0.0045 - 2.76E-06 - - 3.86E-06 5.80E-06 - 

105_320V004_B 34.61960714 1.44E-04 0.001 0.066 0.067 - 1.44E-07 - - 3.80E-06 5.70E-06 - 

105_320V004_C 1686.919298 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

106_Benzene_pipe_A 0.5409 3.02E-04 0.001 0.0015 0.0025 - 3.02E-07 - - 1.81E-07 2.72E-07 - 

106_Benzene_pipe_B 0.5409 1.32E-04 0.001 0.0015 0.0025 - 1.32E-07 - - 7.92E-08 1.19E-07 - 

106_Benzene_pipe_C 0.5409 6.60E-05 0.001 0.0015 0.0025 - 6.60E-08 - - 3.96E-08 5.94E-08 - 

107_Toluene_pipe_B 41.9685 1.04E-04 0.001 0.066 0.067 1.04E-07 - - - - - - 

107_Toluene_pipe_C 41.9685 5.20E-05 0.001 0.066 0.067 5.20E-08 - - - - - - 

108_320V005_A 0.070281739 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

108_320V005_B 1.6363627 6.50E-05 0.001 0.0035 0.0045 - 6.50E-08 - - 9.10E-08 1.37E-07 - 

108_320V005_C 428.566833 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

109_320V005_A 1.60091647 2.76E-03 0.001 0.0035 0.0045 2.76E-06 - - - - - - 

109_320V005_B 40.02291176 1.44E-04 0.001 0.066 0.067 1.44E-07 - - - - - - 

109_320V005_C 62578.43726 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

110_320V006_A 1.038284877 1.50E-04 0.001 0.0035 0.0045 - 1.50E-07 - - 2.10E-07 3.15E-07 - 

110_320V006_B 25.95712193 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

110_320V006_C 5275.421365 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

111_320V006_A 1.087610329 3.11E-03 0.001 0.0035 0.0045 3.11E-06 - - - - - - 

111_320V006_B 27.19025822 2.96E-04 0.001 0.066 0.067 2.96E-07 - - - - - - 

111_320V006_C 5761.787529 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

112_Toluene_pipe_B 41.7962 1.12E-04 0.001 0.066 0.067 1.12E-07 - - - - - - 
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112_Toluene_pipe_C 41.7962 3.92E-05 0.001 0.066 0.067 3.92E-08 - - - - - - 

113_Hydrogen_pipe_A 0.1723 1.21E-04 0.001 0.0003 0.0013 - 1.21E-07 - - 1.45E-08 2.18E-08 - 

113_Hydrogen_pipe_B 0.1723 3.40E-05 0.001 0.0003 0.0013 - 3.40E-08 - - 4.08E-09 6.12E-09 - 

114_322R012_A 3.2889678 3.33E-03 0.001 0.0087 0.0097 3.33E-06 - - - - - - 

114_322R012_B 82.22419501 3.91E-04 0.001 0.119 0.12 3.91E-07 - - - - - - 

114_322R012_C 36490.50705 1.20E-05 0.001 0.129 0.13 1.20E-08 - - - - - - 

116_Toluene_pipe_A 55.935 1.01E-04 0.001 0.119 0.12 - 1.01E-07 - - 4.81E-06 7.21E-06 - 

116_Toluene_pipe_B 55.935 4.40E-05 0.001 0.119 0.12 - 4.40E-08 - - 2.09E-06 3.14E-06 - 

116_Toluene_pipe_C 55.935 2.20E-05 0.001 0.119 0.12 - 2.20E-08 - - 1.05E-06 1.57E-06 - 

117_380V001_A 1.415658221 3.25E-03 0.001 0.0035 0.0045 3.25E-06 - - - - - - 

117_380V001_B 35.39145553 3.56E-04 0.001 0.066 0.067 3.56E-07 - - - - - - 

117_380V001_C 216077.6565 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

118_380R001_A 0.051820341 5.37E-03 0.001 0 0.001 5.37E-06 - - - - - - 

118_380R001_B 1.273241096 2.26E-04 0.001 0.0035 0.0045 2.26E-07 - - - - - - 

118_380R001_C 57.34403008 6.00E-06 0.001 0.119 0.12 6.00E-09 - - - - - - 

119_Hydrogen_pipe_A 0.5822 3.73E-04 0.001 0.0015 0.0025 - 3.73E-07 - - 2.24E-07 3.36E-07 - 

119_Hydrogen_pipe_B 0.5822 1.63E-04 0.001 0.0015 0.0025 - 1.63E-07 - - 9.78E-08 1.47E-07 - 

119_Hydrogen_pipe_C 0.5822 9.16E-05 0.001 0.0015 0.0025 - 9.16E-08 - - 5.50E-08 8.24E-08 - 

120_380V002_A 0.075341494 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

120_380V002_B 1.850260454 6.50E-05 0.001 0.0035 0.0045 - 6.50E-08 - - 9.10E-08 1.37E-07 - 

120_380V002_C 86.97261107 6.00E-06 0.001 0.119 0.12 - 6.00E-09 - - 2.86E-07 4.28E-07 - 

121_380V002_C 26232.09046 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

122_380V003_A 0.101938031 1.50E-04 0.001 0.0003 0.0013 - 1.50E-07 - - 1.80E-08 2.70E-08 - 

122_380V003_B 2.433823902 6.50E-05 0.001 0.0087 0.0097 - 6.50E-08 - - 2.26E-07 3.39E-07 - 

122_380V003_C 7810.063471 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

123_380V003_A 0.107109884 5.37E-03 0.001 0.0003 0.0013 5.37E-06 - - - - - - 

123_380V003_B 2.559590915 2.26E-04 0.001 0.0087 0.0097 2.26E-07 - - - - - - 

123_380V003_C 8548.615392 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

124_380V004_A 0.065097047 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

124_380V004_B 1.543554768 6.50E-05 0.001 0.0035 0.0045 - 6.50E-08 - - 9.10E-08 1.37E-07 - 

124_380V004_C 298.3338678 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

125_380V004_A 1.654747237 3.46E-03 0.001 0.0035 0.0045 - 3.46E-06 - - 4.84E-06 7.27E-06 - 

125_380V004_B 41.36868092 4.46E-04 0.001 0.066 0.067 - 4.46E-07 - - 1.18E-05 1.77E-05 - 

125_380V004_C 32597.13577 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

126_431V001_A 0.019370459 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

126_431V001_B 0.465440639 5.30E-04 0.001 0.0009 0.0019 - 5.30E-07 - - 1.91E-07 2.86E-07 - 

126_431V001_C 2140.616327 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

127_431V001_A 1.223956228 1.13E-03 0.001 0.0035 0.0045 1.13E-06 - - - - - - 

127_431V001_B 30.5989057 5.30E-04 0.001 0.066 0.067 5.30E-07 - - - - - - 

127_431V001_C 563930.7269 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

128_431V002_A 0.865659669 3.74E-03 0.001 0.0015 0.0025 3.74E-06 - - - - - - 

128_431V002_B 21.64149173 5.66E-04 0.001 0.066 0.067 5.66E-07 - - - - - - 

128_431V002_C 95186.47228 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 
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129_431V003_A 2.310388972 5.80E-04 0.001 0.0087 0.0097 5.80E-07 - - - - - - 

129_431V003_B 57.7597243 2.50E-04 0.001 0.119 0.12 2.50E-07 - - - - - - 

129_431V003_C 105161.4682 1.20E-05 0.001 0.129 0.13 1.20E-08 - - - - - - 

130_Xylene_pipe_A 116.08 9.14E-05 0.001 0.129 0.13 9.14E-08 - - - - - - 

130_Xylene_pipe_B 116.08 4.00E-05 0.001 0.129 0.13 4.00E-08 - - - - - - 

130_Xylene_pipe_C 116.08 2.00E-05 0.001 0.129 0.13 2.00E-08 - - - - - - 

131_431V004_A 0.126067702 1.50E-04 0.001 0.0003 0.0013 - 1.50E-07 - - 1.80E-08 2.70E-08 - 

131_431V004_B 3.134827781 5.30E-04 0.001 0.0087 0.0097 - 5.30E-07 - - 1.84E-06 2.77E-06 - 

131_431V004_C 104276.7326 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

132_431V004_A 0.126067702 1.20E-03 0.001 0.0003 0.0013 1.20E-06 - - - - - - 

132_431V004_B 3.134827781 5.15E-04 0.001 0.0087 0.0097 5.15E-07 - - - - - - 

132_431V004_C 104276.7326 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

133_431V014_A 0.990230385 3.04E-03 0.001 0.0015 0.0025 3.04E-06 - - - - - - 

133_431V014_B 24.75575963 2.66E-04 0.001 0.066 0.067 2.66E-07 - - - - - - 

133_431V014_C 3163.417832 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

134_431V006_A 0.105853821 8.50E-04 0.001 0.0003 0.0013 8.50E-07 - - - - - - 

134_431V006_B 2.499659157 3.65E-04 0.001 0.0087 0.0097 3.65E-07 - - - - - - 

134_431V006_C 5982.152395 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

135_431V007_A 1.529697858 3.30E-04 0.001 0.0035 0.0045 3.30E-07 - - - - - - 

135_431V007_B 38.24244646 1.55E-04 0.001 0.066 0.067 1.55E-07 - - - - - - 

135_431V007_C 1873.863765 1.14E-04 0.001 0.129 0.13 1.14E-07 - - - - - - 

146_Toluene_pipe_B 31.9807 6.80E-05 0.001 0.066 0.067 6.80E-08 - - - - - - 

146_Toluene_pipe_C 31.9807 3.40E-05 0.001 0.066 0.067 3.40E-08 - - - - - - 

147_432T001_A 196.4488706 3.34E-03 0.001 0.129 0.13 3.34E-06 - - - - - - 

147_432T001_B 2182.765229 4.60E-04 0.001 0.129 0.13 4.60E-07 - - - - - - 

147_432T001_C 1193773.81 5.00E-06 0.001 0.129 0.13 5.00E-09 - - - - - - 

148_432V001_A 2.160204723 3.33E-03 0.001 0.0087 0.0097 3.33E-06 - - - - - - 

148_432V001_B 54.00511807 3.91E-04 0.001 0.119 0.12 3.91E-07 - - - - - - 

148_432V001_C 38579.45188 1.20E-05 0.001 0.129 0.13 1.20E-08 - - - - - - 

149_Toluene_pipe_A 88.091 4.57E-04 0.001 0.119 0.12 4.57E-07 - - - - - - 

149_Toluene_pipe_B 88.091 2.00E-04 0.001 0.119 0.12 2.00E-07 - - - - - - 

149_Toluene_pipe_C 88.091 1.00E-04 0.001 0.119 0.12 1.00E-07 - - - - - - 

150_Toluene_pipe_A 0.2524 4.02E-04 0.001 0.0009 0.0019 4.02E-07 - - - - - - 

150_Toluene_pipe_B 0.2524 1.76E-04 0.001 0.0009 0.0019 1.76E-07 - - - - - - 

150_Toluene_pipe_C 0.2524 8.80E-05 0.001 0.0009 0.0019 8.80E-08 - - - - - - 

151_432V002_A 0.024542495 3.46E-03 0.001 0 0.001 - 3.46E-06 - - 0.00E+00 0.00E+00 - 

151_432V002_B 0.596004548 4.46E-04 0.001 0.0015 0.0025 - 4.46E-07 - - 2.68E-07 4.01E-07 - 

151_432V002_C 3324.37236 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

152_432V002_A 0.026745052 9.90E-04 0.001 0 0.001 9.90E-07 - - - - - - 

152_432V002_B 0.651000839 4.25E-04 0.001 0.0015 0.0025 4.25E-07 - - - - - - 

152_432V002_C 3987.633993 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

153_432V003_A 0.9349768 3.46E-03 0.001 0.0015 0.0025 - 3.46E-06 - - 2.08E-06 3.11E-06 - 

153_432V003_B 23.37442001 4.46E-04 0.001 0.066 0.067 - 4.46E-07 - - 1.18E-05 1.77E-05 - 
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153_432V003_C 226897.0431 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

154_432V004_A 0.08094266 1.00E-05 0.001 0 0.001 - 1.00E-08 - - 0.00E+00 0.00E+00 - 

154_432V004_B 1.979135028 5.00E-06 0.001 0.0035 0.0045 - 5.00E-09 - - 7.00E-09 1.05E-08 - 

154_432V004_C 14908.43804 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

155_432V004_A 0.08094266 8.50E-04 0.001 0 0.001 8.50E-07 - - - - - - 

155_432V004_B 1.979135028 3.65E-04 0.001 0.0035 0.0045 3.65E-07 - - - - - - 

155_432V004_C 14908.43804 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

156_432V005_A 0.010365036 3.60E-03 0.001 0 0.001 3.60E-06 - - - - - - 

156_432V005_B 0.254000921 5.06E-04 0.001 0.0009 0.0019 5.06E-07 - - - - - - 

156_432V005_C 300.7384203 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

158_500V001_A 2.316128507 1.27E-03 0.001 0.0087 0.0097 - 1.27E-06 - - 4.42E-06 6.63E-06 - 

158_500V001_B 57.90321267 5.45E-04 0.001 0.119 0.12 - 5.45E-07 - - 2.59E-05 3.89E-05 - 

158_500V001_C 511210.8267 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

159_500V002_A 2.316128507 1.27E-03 0.001 0.0087 0.0097 - 1.27E-06 - - 4.42E-06 6.63E-06 - 

159_500V002_B 57.90321267 5.45E-04 0.001 0.119 0.12 - 5.45E-07 - - 2.59E-05 3.89E-05 - 

159_500V002_C 511210.8267 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

160_500V003_A 1.134403286 1.50E-04 0.001 0.0035 0.0045 - 1.50E-07 - - 2.10E-07 3.15E-07 - 

160_500V003_B 28.36008215 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

160_500V003_C 1580316.232 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

161_500V003_C 1595600.878 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

162_500V004_A 0.625939934 1.50E-04 0.001 0.0015 0.0025 1.50E-07 - - - - - - 

162_500V004_B 15.64849835 6.50E-05 0.001 0.03 0.031 6.50E-08 - - - - - - 

162_500V004_C 92079.7723 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

163_500V005_A 0.835477732 3.60E-03 0.001 0.0015 0.0025 3.60E-06 - - - - - - 

163_500V005_B 20.8869433 5.06E-04 0.001 0.066 0.067 5.06E-07 - - - - - - 

163_500V005_C 103005.0818 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

164_500V006_C 1610.399196 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

165_500V007_A 0.949389701 1.50E-04 0.001 0.0015 0.0025 - 1.50E-07 - - 9.00E-08 1.35E-07 - 

165_500V007_B 22.91069463 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

165_500V007_C 562633.4492 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

166_500V007_A 1.131300049 3.60E-03 0.001 0.0035 0.0045 - 3.60E-06 - - 5.04E-06 7.56E-06 - 

166_500V007_B 28.28250123 5.06E-04 0.001 0.066 0.067 - 5.06E-07 - - 1.34E-05 2.00E-05 - 

166_500V007_C 567920.4827 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

167_500V008_A 0.676682034 3.46E-03 0.001 0.0015 0.0025 3.46E-06 - - - - - - 

167_500V008_B 16.91705085 4.46E-04 0.001 0.03 0.031 4.46E-07 - - - - - - 

167_500V008_C 44145.03504 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

168_500V009_A 0.990739383 1.50E-04 0.001 0.0015 0.0025 - 1.50E-07 - - 9.00E-08 1.35E-07 - 

168_500V009_B 24.76848458 6.50E-05 0.001 0.066 0.067 - 6.50E-08 - - 1.72E-06 2.57E-06 - 

168_500V009_C 253558.7182 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

169_500V009_A 1.169591348 6.07E-03 0.001 0.0035 0.0045 6.07E-06 - - - - - - 

169_500V009_B 29.2397837 5.26E-04 0.001 0.066 0.067 5.26E-07 - - - - - - 

169_500V009_C 255096.7091 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

170_500V010_A 0.690936571 3.46E-03 0.001 0.0015 0.0025 3.46E-06 - - - - - - 
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170_500V010_B 17.3147003 4.46E-04 0.001 0.03 0.031 4.46E-07 - - - - - - 

170_500V010_C 35283.44364 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

171_500V011_A 0.027543453 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

171_500V011_B 0.684992212 6.50E-05 0.001 0.0015 0.0025 - 6.50E-08 - - 3.90E-08 5.85E-08 - 

171_500V011_C 115.615974 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

172_500T001_A 200.4021077 3.34E-03 0.001 0.129 0.13 - 3.34E-06 - - 1.72E-04 2.59E-04 - 

172_500T001_B 2226.690085 4.60E-04 0.001 0.129 0.13 - 4.60E-07 - - 2.37E-05 3.56E-05 - 

172_500T001_C 1618839.615 5.00E-06 0.001 0.129 0.13 - 5.00E-09 - - 2.58E-07 3.87E-07 - 

173_500T002_A 215.9994181 5.81E-03 0.001 0.129 0.13 - 5.81E-06 - - 3.00E-04 4.50E-04 - 

173_500T002_B 2399.993534 4.81E-04 0.001 0.129 0.13 - 4.81E-07 - - 2.48E-05 3.72E-05 - 

173_500T002_C 3124360.457 5.00E-06 0.001 0.129 0.13 - 5.00E-09 - - 2.58E-07 3.87E-07 - 

174_500T003_A 215.2609649 5.70E-03 0.001 0.129 0.13 5.70E-06 - - - - - - 

174_500T003_B 2391.788499 5.00E-04 0.001 0.129 0.13 5.00E-07 - - - - - - 

174_500T003_C 3110637.29 1.00E-05 0.001 0.129 0.13 1.00E-08 - - - - - - 

175_500V012_A 0.789322574 4.16E-03 0.001 0.0015 0.0025 - 4.16E-06 - - 2.50E-06 3.74E-06 - 

175_500V012_B 19.73306434 7.46E-04 0.001 0.03 0.031 - 7.46E-07 - - 8.95E-06 1.34E-05 - 

175_500V012_C 20139.92126 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

176_541T001_A 217.2768283 2.50E-03 0.001 0.129 0.13 - 2.50E-06 - - 1.29E-04 1.94E-04 - 

176_541T001_B 2414.186981 1.00E-04 0.001 0.129 0.13 - 1.00E-07 - - 5.16E-06 7.74E-06 - 

176_541T001_C 3373803.552 5.00E-06 0.001 0.129 0.13 - 5.00E-09 - - 2.58E-07 3.87E-07 - 

177_541V001_A 0.036638546 1.50E-04 0.001 0 0.001 - 1.50E-07 - - 0.00E+00 0.00E+00 - 

177_541V001_B 0.888436269 6.50E-05 0.001 0.0015 0.0025 - 6.50E-08 - - 3.90E-08 5.85E-08 - 

177_541V001_C 4607.008702 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

178_541V001_C 4067 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

179_541V002_A 0.758351853 3.46E-03 0.001 0.0015 0.0025 3.46E-06 - - - - - - 

179_541V002_B 18.95879633 4.46E-04 0.001 0.03 0.031 4.46E-07 - - - - - - 

179_541V002_C 24089.29928 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

180_Benzene_pipe_B 13.5407 2.30E-04 0.001 0.03 0.031 - 2.30E-07 - - 2.76E-06 4.14E-06 - 

180_Benzene_pipe_C 13.5407 1.15E-04 0.001 0.03 0.031 - 1.15E-07 - - 1.38E-06 2.07E-06 - 

181_541V003_C 387.4920163 6.00E-06 0.001 0.129 0.13 - 6.00E-09 - - 3.10E-07 4.64E-07 - 

183_541V004_A 0.458022933 4.30E-03 0.001 0.0009 0.0019 4.30E-06 - - - - - - 

183_541V004_B 11.45057333 8.06E-04 0.001 0.03 0.031 8.06E-07 - - - - - - 

183_541V004_C 101167.272 6.00E-06 0.001 0.129 0.13 6.00E-09 - - - - - - 

188_640V003_A 0.020324326 2.76E-03 0.001 0 0.001 - 2.76E-06 - - 0.00E+00 0.00E+00 2.76E-03 

188_640V003_B 0.508303181 1.46E-04 0.001 0.0015 0.0025 - 1.46E-07 - - 8.76E-08 1.31E-07 1.46E-04 

188_640V003_C 2.664143678 6.00E-06 0.001 0.0087 0.0097 - 6.00E-09 - - 2.09E-08 3.13E-08 5.94E-06 

189_650V003_A 0.022050606 2.76E-03 0.001 0 0.001 - 2.76E-06 - - 0.00E+00 0.00E+00 2.76E-03 

189_650V003_B 0.551459491 1.46E-04 0.001 0.0015 0.0025 - 1.46E-07 - - 8.76E-08 1.31E-07 1.46E-04 

189_650V003_C 19.20517424 6.00E-06 0.001 0.03 0.031 - 6.00E-09 - - 7.20E-08 1.08E-07 5.81E-06 

190_800T001_A 205.6996442 7.50E-03 0.001 0.129 0.13 7.50E-06 - - - - - - 

190_800T001_B 2285.551602 3.00E-04 0.001 0.129 0.13 3.00E-07 - - - - - - 

190_800T001_C 28461818.15 1.50E-05 0.001 0.129 0.13 1.50E-08 - - - - - - 

191_810T001_A 214.3273638 1.25E-02 0.001 0.129 0.13 1.25E-05 - - - - - - 
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191_810T001_B 2381.415153 5.00E-04 0.001 0.129 0.13 5.00E-07 - - - - - - 

191_810T001_C 10303430.92 2.50E-05 0.001 0.129 0.13 2.50E-08 - - - - - - 

192_812T001_A 213.2147647 1.00E-02 0.001 0.129 0.13 - 1.00E-05 - - 5.16E-04 7.74E-04 - 

192_812T001_B 2369.052941 4.00E-04 0.001 0.129 0.13 - 4.00E-07 - - 2.06E-05 3.10E-05 - 
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194_820T001_C 32199891.04 1.00E-05 0.001 0.129 0.13 1.00E-08 - - - - - - 

195_825T001_A 216.5318352 5.00E-03 0.001 0.129 0.13 5.00E-06 - - - - - - 
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198_831T001_C 8208274.933 1.00E-05 0.001 0.129 0.13 1.00E-08 - - - - - - 
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205_851T001_B 2049.588128 1.00E-04 0.001 0.129 0.13 1.00E-07 - - - - - - 

205_851T001_C 14371215.56 5.00E-06 0.001 0.129 0.13 5.00E-09 - - - - - - 

206_431T001_A 186.6856079 2.50E-03 0.001 0.129 0.13 2.50E-06 - - - - - - 

206_431T001_B 2074.284532 1.00E-04 0.001 0.129 0.13 1.00E-07 - - - - - - 

206_431T001_C 13391482.18 5.00E-06 0.001 0.129 0.13 5.00E-09 - - - - - - 

211_432T002_C 1678752.492 1.00E-05 0.001 0.129 0.13 1.00E-08 - - - - - - 

 

 



Pengerang Energy Complex   Quantitative Risk Assessment  

 

 

 

March 2019 

J18-780 MY PEC QRA Rev 00 

 

 

 

 



Pengerang Energy Complex Sdn Bhd 
Pengerang Energy Complex 

Environmental Impact Assessment 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

LABOUR WELFARE PROCEDURE 

GRIEVANCE MANAGEMENT PROCEDURE 

SOCIAL ACCOUNTABILITY PLAN 

LAND ACQUISITION & RESETTLEMENT FRAMEWORK 

HSES REQUIREMENT 

HSES GUIDELINES FOR CONTRACTORS 

PRELIMINARY SITE HSE PLAN 

   

 



 

 

 

PEC TECHNICAL STANDARDS 

HEALTH, SAFETY AND ENVIRONMENT 

 

 

 

 

 

 

 

 

 

 

 

GUIDELINE 

LABOUR WELFARE FOR CONTRACTORS  

 

 

 

 



PREFACE 

 

PEC Technical Standards (PTS) are based on the experience acquired during the 

involvement with the design, construction, operation and maintenance of processing units 

and facilities of Aromatic Complex Project in Singapore. Where appropriate they are based 

on, or reference is made to, national and international standards and codes of practice. 

 

The objective is to set the recommended standard for good technical practice to be applied 

by PEC' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical 

plants, marketing facilities or any other such facility, and thereby to achieve maximum 

technical and economic benefit from standardization. 

 

The information set forth in these publications is provided to users for their consideration and 

decision to implement. This is of particular importance where PTS may not cover every 

requirement or diversity of condition at each locality. The system of PTS is expected to be 

sufficiently flexible to allow individual operating units to adapt the information set forth in PTS 

to their own environment and requirements. 

 

When Contractors or Manufacturers / Suppliers use PTS they shall be solely responsible for 

the quality of work and the attainment of the required design and engineering standards. In 

particular, for those requirements not specifically covered, it is expected of them to follow 

those design and engineering practices which will achieve the same level of integrity as 

reflected in the PTS. If in doubt, the Contractor or Manufacturer/Supplier shall, without 

detracting from his own responsibility, consult the owner. 

 

The right to use PTS rests with three categories of users: 

1. PEC and its affiliates. 
2. Other parties who are authorized to use PTS subject to appropriate contractual 

arrangements. 
3. Contractors/subcontractors and Manufacturers/Suppliers under a contract with users 

referred to under 1) and 2) which requires that tenders for projects, materials 
supplied or - generally - work performed on behalf of the said users comply with the 
relevant standards. 
 

 

 

 

Subject to any particular terms and conditions as may be set forth in specific agreements 

with users, PEC disclaims any liability of whatsoever nature for any damage (including injury 



or death) suffered by any company or person whomsoever as a result of or in connection 

with the use, application or implementation of any PTS, combination of PTS or any part 

thereof. The benefit of this disclaimer shall inure in all respects to PEC and/or any company 

affiliated to PEC that may issue PTS or require the use of PTS. 

 

Without prejudice to any specific terms in respect of confidentiality under relevant contractual 

arrangements, PTS shall not, without the prior written consent of PEC, be disclosed by users 

to any company or person whomsoever and the PTS shall be used exclusively for the 

purpose they have been provided to the user. They shall be returned after use, including any 

copies which shall only be made by users with the express prior written consent of PEC. 

 

The copyright of PTS vests in PEC. Users shall arrange for PTS to be held in safe custody 

and PEC may at any time require information satisfactory to PEC in order to ascertain how 

users implement this requirement. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Document Summary 

Pengerang Energy Complex mandates Contractors to Comply with Malaysian laws with 
respect to Contract Labour Welfare. It supplements the HSE Guidelines for Contractors by 
providing specific details / checklist for the Workers Transportation, Housing / Living 
Condition.  

PEC has decided to implement International Finance Corporations Performance Standard 2 
Dated January 01 2012 on Labour and Working Conditions. Additional requirements of 
worker welfare management like appointment of a Welfare Compliance Officer/ 
Representative, Fair HR policies with respect to leave, transfer, termination, salary, 
recruitment, freedom of movement, passport retention, mental well-being, grievance 
mechanism etc. have been included in the guideline. The Guidelines is intended to make 
prospective Contractors aware of the basic Welfare requirements to be implemented in the 
Management of its workers deployed on PEC Contract and to ensure its implementation in 
its contract. 
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1.0 Introduction  

Pengerang Energy Complex SDN BHD (the “COMPANY”) mandates contracting Companies 
to Comply with Malaysian laws with respect to Contract Labour Welfare. Some of the 
requirements of Malaysian Laws like Workers Transportation and Housing / Living Condition 
aspects are already addressed in existing PEC HSE Guidelines for Contractors. However, 
the current document is developed to cover all social related requirements of Malaysian 
Labour Law.  

COMPANY has decided to implement International Finance Corporations Performance 
Standard 2 Dated January 01, 2012 on Labour and Working Conditions. This guideline is 
intended to make prospective Contractors aware of the basic Welfare requirements to be 
implemented in the Management of its workers deployed in relation to COMPANY Contract.  

The Guidelines is not a comprehensive document of all applicable laws and regulatory 
requirements. Hence, Compliance with the applicable laws and requirements is the sole 
responsibility of the Contractor.  

The Guidelines shall be applied to all types and classifications of contracts in the 
COMPANY.  

2.0 Scope  

Contractor is responsible for compliance with the Guidelines. The Guidelines will be 
applicable for all contracts that are signed after issuance of the Guidelines. All references to 
Contractor and Contractor employees equally apply to Sub-Contractors/Vendors and Sub-
Contractors/Vendors employees. Contractor shall ensure that Sub-Contractors/Vendors are 
informed of the need to comply with all aspects of the Guidelines.  

Contractor shall prepare a written Welfare Plan and submit the same for approval of 
COMPANY. Contractor shall ensure that the approved Welfare Plan and all supporting 
procedures are available for implementation at the start of manpower mobilization.  

Contractors are expected to be familiar with, understand, and apply the information 
explained in the Guidelines. If there’s a need for additional information, or have any 
questions about performing work in a safe manner, Contractor’s employee should consult 
their supervisor or a COMPANY ‘Representative as designated so or as Company’s 
Superintendent in the respective contract (“Company’s Representative”).  

 

3.0 Responsibilities 
3.1 Company’s Representative  

All questions concerning the performance of Contractor’s with respect to the Guidelines any 
workers welfare related issue and Labor Laws shall be communicated through the 
Company’s Representative or as otherwise specified in the respective Contract and the 
Guidelines.  

 

 



The Company’s Representative shall be accountable for ensuring the compliance of 
Contractor to the Guidelines and shall continuously monitor the Contractor’s Welfare 
performance  

3.2 Contractor  

Contractor’s Representative as defined in the respective Contract is responsible for 
compliance to the Guidelines and for informing Contractor’s employees and Sub-
Contractor’s employees of the requirements in the guidelines and all specific instructions 
pertinent to the work.  

Contractor shall, at all times, provide a Welfare Compliance Officer who shall be in full 
charge of the welfare of Contractor’s employees and maintain liaison between Contractor 
and Company’s’ Representatives (“Contractor’s Representative”) as follows:  

<500 (including shutdown and short term manpower) Employees: One Functional Engineer/ 
Supervisor (With Minimum Bachelor Degree with one year experience / received training on 
worker welfare issues of not less than 5 days / Familiar with Workers welfare guidelines/ 
Performance Standards 2 of International Finance Corporation) will be nominated as part 
time Welfare Compliance officer for the Workers Welfare Program.  

>500 (including shutdown and short term manpower) Employees: One full time Welfare 
Compliance Officer for the Workers Welfare Program with Bachelor Degree (Preferable in 
Social Welfare/ Labor Welfare / Law or Equivalent or received SA8000 Auditor training or 
bespoke modern slavery training or equivalent/ labor law) / equivalent approved by PEC and 
at least 2 years’ experience in handling workers welfare issues.  

Welfare Compliance Officer for the Workers Welfare Program shall assist Contractor’s 
Representative to ensure implementation of the guidelines and other related laws, manage 
and carry out Contractor’s own Audit, submit the audit report to respective Contract 
Superintendent, follow up on closure of grievances and audit recommendation and support 
Company by providing reports and participating in Audit.  

3.3 Legal Requirements  

Contractor, Contractor’s employees, all Sub-Contractors/Vendors and all employees of Sub- 
Contractors/Vendors shall comply with all Malaysian laws and regulations relating in any way 
to welfare of individuals. These include but are not limited to:  

• IFC Performance Standard 2 Year 2012.  
• Environment Protection Law number 42 of 2014 and any other amendments.  

4.0 Procedure 
4.1 HR Policies:  

Contractor shall implement policies and supporting procedures to describe the management 
of workers. These policies and procedures shall be in accordance with all applicable laws 
and regulations.  

 



 

4.2 Employment Contracts:  

Contractor shall ensure that employment contracts issued to workers are written in both 
English and the predominant language of the individual. The employment contract shall 
comply with all applicable laws and contain as a minimum:  

• Job description  
• Monthly wages (As per minimum Take Home Salary mentioned in the Contract)  
• Working hours  
• Probation period  
• Leave entitlement  
• Duration of Contract.  

4.3 Recruitment:  

Contractor shall ensure that private employment agencies engaged for the recruitment of 
workers have all applicable licenses from the concerned Ministry / Government Authority.  

The charging of recruitment fees from workers by private employment agencies or 
Contractor is prohibited. Contractor shall maintain records of all recruitment and make 
available to COMPANY when requested.  

4.4 Payment:  

Contractor shall ensure payment of salaries as governed by Malaysian labour law and 
contract clauses.  

4.5 Working Hours, Breaks and Weekly Rest:  

Contractor shall ensure that working hours are in accordance with all applicable laws and 
regulations.  

4.6 Leave Entitlement:  

Contractor shall observe the official Public Holidays. During these Public Holidays, workers 
shall be entitled to time off work on full pay. Where this may not be possible and workers are 
required to work, compensation will be given to the worker as stipulated by labour law.  

4.6.1 Sick Leave:  

Workers will be entitled for sick leave as per Malaysian labour laws.  

4.7 Workers Organisations:  

Workers are permitted to join existing trade unions where applicable. Non-Malaysian 
workers are not permitted to form trade unions.  



Where workers join a trade union, Contractor is not permitted to terminate their contract.  

 

  

4.8 Grievances:  

Contractor shall ensure that transparent mechanisms are in place to allow workers to raise 
grievances and provide feedback to individuals for closure. This mechanism shall be made 
aware to the workers through their induction program and other awareness program / 
communication. Contractor shall provide data about the grievances including the details of 
grievance not closed to the satisfaction of the worker raising the grievance to PEC. 
Contractor through its Management shall assure workers about protection from any 
reprisals.  

Contractor will allow PEC to ensure install complaint / grievance boxes at its site/camps at a 
location which a worker can access without being observed by Supervisor/ Security. 
Contractor shall ensure these boxes are not vandalized / damaged.  

Contractor implement the procedure as per the grievance mechanism procedure.  

4.9 Child Labour:  

Contractor shall not employ any worker under the age of 18 years. Refer Document of Social 
Plan. 

4.10 Freedom of Movement, Debt Bondage and Forced Labour:  

The retention of workers passports is illegal and not permitted.  

Subject to the procedures set or as per the Labour Law, workers may transfer from one 
employer to another as per the law of the land. Such permission will not be denied without 
reason which shall be informed to Company and the employee in writing.  

4.11 Health and Safety:  

Contractor will take necessary actions to improve mental wellbeing of workers. Contractor 
shall arrange training / Counselling for Supervisors or experienced workers to identify signs 
of worry, depression and mental stress in their workers and colleagues. Contractor should 
encourage workers to seek help during depression / stress.  

4.12 Accommodation:  

Contractor shall provide suitable accommodation for all workers in accordance with all 
applicable PEC standards, contractual and legal requirements.  

Contractor shall provide Global Positioning System (GPS) coordinates of all accommodation 
to COMPANY.  



Contractor shall obtain approval on the housing provided for the workers from the Ministry of 
Health and Ministry of Social Affairs.  

For the accommodation of the employees, the following thumb rule shall be used for 
minimum area for accommodation, which is subject for company inspection during any time 
of the entire duration of contract. 

 

Sl #  Employees Categories Accommodation 

1 Engineers and above 
Sperate Bedroom, Hall, Kitchen flat with attached toilet 
for each employee. 

2  Supervisors  
One person in one bedroom in 2 BHK (max. 2 person 
in one flat) with attached toilet(s). The hall, kitchen & 
toilets(s) of the flat shall be shared by all occupants.  

3  Rest of the Categories  
Two person in one bedroom in 2 BHK (max. 4 person 
in one flat) with attached toilet(s). The hall, kitchen & 
toilet(s) of the flat shall be shared by all occupants.  

Contractor shall implement a formal audit program on a Quarterly basis utilizing Appendix- 
1“Contractor Employees Welfare Audit Checklist” and submit the outcome and scores to 
Company. Part B of the Audit should be filled for each Camp/ Accommodation Location.  

Contractor shall ensure a regular maintenance and cleaning program is implemented.  

COMPANY shall undertake formal inspections of workers accommodation as a part of 
monthly Workers Welfare Audit utilizing Appendix-1 “Contractor Employees Welfare Audit 
Checklist”. 
Further guidance can be found in Appendix-1 “Contractor Employees Welfare Audit 
Checklist” however, as a minimum, Contractor shall ensure the following is implemented 
within accommodation:  

Bedrooms:  

• Contain no more than 4 occupants and space per person minimum like 4 Sq.M.  
• Bedding and blankets provided  
• Storage cupboards for clothing and personal belongings provided  
• Well ventilated  
• Have air conditioning  
• Provide adequate natural light  
• Emergency lighting  
• Windows fitted with dust screens  
• Ensure free from Insects such as Bed Bugs, Cockroaches & Rodents...etc.  

Washing Areas:  

• Minimum of one washing area per eight workers.  
• Provide both hot and cold water for drinking  
• Non-slip surfaces  
• Hot waters are available for bathing  

Cooking Areas/Kitchens/Mess Facilities:  



• Separate from bedrooms  
• Sized accordingly to accommodate number of workers  
• Non slip floors  
• Waste bins fitted with heavy lids  
• Kitchens to be fitted with ventilation fans suitable for ventilating size of room.  
• Sufficient numbers of gas cookers, fridges and water filter  
• Suitable number of appropriate fire extinguishers and appliance capable of 

extinguishing a fire  

 

Fire Safety:  

• Fire safety license, displayed in prominent place.  

• Accommodation to be constructed of non-flammable materials i.e. concrete/cement 
blocks / steel structures.  

• Fire alarm system suitable for size and type of accommodation  

• Emergency Evacuation plan, posted in conspicuous areas identifying evacuation 
routes, elevators, stairways, main electrical switches and firefighting equipment, 
external muster points.  

• Evacuation routes shall be well lit, free from obstruction, ventilated and provide 
adequate signage.  

• Fire alarms/detection systems shall be tested on a regular basis and defects rectified 
by a licensed specialized body. Residents shall be notified in advance of testing.  

• Evacuation Marshalls, appropriately trained and identified.  

• Emergency Evacuation exercise schedule for all residents  

• Unimpeded access to firefighting equipment  

• Designated smoking areas provided, smoking in all other areas to be prohibited  

• Separate designated storage areas for any flammable/hazardous materials  

• Storage of items not related to accommodation is prohibited i.e. construction  
materials  

• All doors and windows shall close automatically.  

Electrical Safety:  

• All electrical connections, wiring and fittings shall be maintained  
• Electrical cut-off switches shall be fixed in suitable, easy to locate places  
• Large building shall have electrical cables covered with fire proof/resistant material.  

Security:  

• Security staff employed on accommodation.  

 

4.13 Transportation:  

4.13.1 Contractor shall provide transport, free of charge to workers to and from the 
workplace or shall be compensated proportionally. Transport shall comply with all PEC, 
contractual and legal requirements.  



4.13.2 Contractor Drivers shall be in possession of a current and applicable driving license 
for the vehicle they are driving.  

4.13.3 Contractor shall ensure that all drivers have undertaken appropriate driver training.  

4.13.4 (1) The Bus Drivers shall stop the bus at the designated parking area and the hand 
brake is applied before passengers are allowed to board or get down from the bus. He shall 
not move the bus until all passengers are seated or disembarked. He shall ensure that the 
doors including emergency door are closed before moving the bus.  

4.13.4 (2) No standing passenger shall be allowed.  

4.13.4 (3) If more than one bus is involved for any Contractor, buses shall be allowed to be 
boarded only one at a time and all buses shall not be allowed to be boarded simultaneously.  

4.13.4 (4) For the major project Contractors with large number of employees requiring 
multiple buses can be allowed to make multiple boarding points for simultaneous boarding. 
At one boarding point only one bus is to be loaded at a time. The multiple boarding points 
shall also fulfill the requirements mentioned on item-8 below.  

Such major project Contractors with multiple buses and boarding points, each bus shall have 
designated bus attendant to supervise the systematic embarking / disembarking of the bus.  

4.13.4 (5) A designated Contractor supervisor for each Contractor / Sub-Contractor shall 
be permanently appointed (or assigned for the job) to ensure that the employees using the 
bus are boarded and seated in an orderly manner and without crowding at the entry / exit 
doors. Embarking and disembarking shall be in this presence.  

(5.1) If circumstances required reversing the bus, the designated Contractor supervisor or 
bus attendant (for major projects sites) shall act as a signal man.  

(5.2) The designated Contractor supervisor or bus attendant (for major projects sites) shall 
give clearance to the driver to move the bus.  

(5.3) All contract employees shall be made aware of this performance standard.  

(5.4) He shall monitor the adherence to this system on daily basis.  

4.13.4 (6) Welfare of Contractor Employees. Ensure buses transporting laborers from/to 
site are air-conditioned and provided with sum film/tint as protection against heat radiation 
during summer.  

4.14 Contractors’ Employee Termination and Repatriation:  

Contractor shall bear the costs of returning a worker to their country of origin and ensure that 
workers receive all their entitlements as governed under labor law.  

 



4.15 Behavior in the Local Community:  

Contractor shall ensure that all workers, as part of the initial induction process, are informed 
of the following:  

• Contractor Senior Management’s expectations of workers’ behavior in the community  
• Health risks including sexually transmitted diseases (STDs)  
• Risks associated with prostitution  
• Risks associated with drug, alcohol consumption & smoking  
• Potential consequences and disciplinary process  

 

It is important for the company to provide the information to the workers of the implication 
and consequences of above acts.  Outcome from the above, the company shall however not 
be responsible for the payment of any costs or medical expenses arising from or related to 
any of the following: 
  

• medical consultation and treatment for pre-existing illnesses. 
• house-calls made by general practitioners. 
• medical, surgical, optical or dental appliances. 
• cosmetic / acne or related consultation and treatment. 
• self-inflicted injuries or unlawful acts, provoked assault or any venereal diseases, as 

well as injuries received by participating in riots and unlawful assemblies. 
• illness or disablement arising from attempted suicide and use of drugs not prescribed 

by a registered medical practitioner. 
• medical expenses arising out of participation in or attending hazardous sports or 

pursuits or pastimes. 
• treatment or medicines when these become necessary as a result of the misconduct, 

excessive use of alcohol, carelessness, indiscretion or negligence on the part of 
yourself. 

• cost of treatment in mental cases or functional disorders of the mind, which have been 
certified by a Government Medical Officer or any registered medical practitioner. 

• health screening. 
• medical claims submitted after 3 months from the consultation date will not be 

reimbursed. 

 

5.0 Training  

Contractor shall provide training to workers on the requirements of the Guidelines as 
part of the initial induction process.  

 

6.0 Audit  

Contractor shall implement an audit schedule covering, as a minimum, all elements 
in Section 4.0 of this document, which shall include all Sub-Contractors and lower tier 
Contractors. The Audit Check list is provided in Appendix-1. The Scores will be 



submitted to the Company. Part B of the Checklist (Accommodation and Transport) 
will be filled for each Camp/ Accommodation Location.  

The Contractor will undertake Part A of the Audit at least once in quarter and Part B 
of Audit at least once in a month. Part B Audit will be planned in a way to cover each 
site/Camp at least once in the quarter. Contractor will submit Audit report to PEC 
quarterly.  

COMPANY will undertake audits, covering all elements in Section 4.0 of this 
document on a six- monthly basis utilizing the Checklist in Appendix-1.  

6.1 COMPANY may, at its discretion, undertake audits on a more frequent basis.  

6.1.1 Formation of Audit Team (Auditors)  

Contractor HSE manager and other personal as required will be made available to 
be part of Audit team formed by Superintendent of contract.  

6.1.2 Preparation of Audit Plan  

The Contractor shall prepare his Annual Audit Plan for each Contractor and Sub- Contractor 
by Completing Appendix-2 (Audit Plan form).The Contractor shall obtain a copy of the 
company Audit Plan and include it in the Audit Plan maintained by it. The Contractor will 
inform the Superintendent of the contract if any new camp /site is created by it or if any audit 
by company or itself has not been completed as per plan. The Audit Plan shall be 
communicated to all concerned parties of the Company and Contractors.  

6.1.3 Implementation of Audit Plan & Ensuring Appropriate Corrective Actions to close 

audit findings  

Appendix-1 shall be utilized as reference in the conduct of the audit. An Audit 
findings and recommendation report shall be prepared and officially communicated to 
the Contractor, copy furnished to all Audit team members.  

 

 

The respective Contractor will develop a time bound compliance plan to close all audit 
findings and submit the same to respective Superintendent of Contracts.  

6.1.4 Tracking of Audit Recommendation to Closure  

Contractor shall maintain a recommendation tracking system to ensure periodic update and 
tracking to closure.  

Contractor’s quarterly update on action taken for each recommendation shall be submitted to 
the Supdt. of the Contract. The same shall be discussed during the periodic Communication 
Meeting by the Supdt. of the Contract.  



6.1.5 Monitoring Report  

Contractor shall prepare a six months report for approval by Superintendent of the contract 
and submit ion to Team Leader. Environment for submitting self-monitoring report to 
Independent Environmental and social monitoring consultant.  

7.0 Records  

Contractor shall maintain full records on the following and make available to COMPANY on 
request:  

• Accommodation & Transportation Maintenance records  
• Log maintained by Security Staff employed on Workers Accommodation.  
• Grievance register and supporting documentation  
• Voluntary passport retention register  
• Audit reports and supporting evidence for close out of actions  

8.0 Migrant Worker Guidelines  

PEC shall continuously strive to provide safe working conditions, treat its employees 
with respect and dignity, ensure its business operations are not harmful to the 
environment, and conduct all activities ethically and responsibly in full compliance 
with applicable local laws and regulations of the countries in which PEC operates its 
business. PEC is also dedicated to respecting and protecting human rights, and we 
consider this to be our most important obligation as a member of a global society.  

Reflecting on the above commitment, the PEC Migrant Worker Guidelines (the 
"Guidelines") set out minimum requirements for the ethical and transparent 
recruitment process of migrant workers in PEC’s worksites and its facilities operate. 
Namely, any recruitment or placement fees imposed on migrant workers by 
recruitment agencies, sub-agents, or third parties are strongly prohibited during the 
recruitment process. This procedure is to minimise impacts of immigrants worker’s 
needs, meeting the requirement of IFC PS4 and a core requirement that contains a 
set of standards on social, environmental and ethical issues in the electronics 
industry supply chain.  

Moreover, PEC worksites, contractors, subcontractors and suppliers providing goods 
or services to PEC, must comply with applicable local labor laws, as well as PEC’s 
Business Conduct Guidelines, PEC Code of Conduct, and take immediate and 
effective measures to address instances of forced, bonded or indentured labor and 
human trafficking, and also ensure the prohibition and elimination of the worst forms 
of child labor. PEC shall also periodically conduct appropriate due diligence, 
monitoring, and training programs to screen and manage PEC suppliers, contractors  
and recruitment agencies.  

PEC strongly supports the right of voluntary labor and is committed to banning 
participation in, or imposition of, forced labor by means of mental or physical 
bondage in accordance with the ILO. PEC also respects and protects fundamental 
human rights taking into account international human rights principles and standards 



set forth in the Universal Declaration of Human Rights, the UN Guiding Principles on 
Business and Human Rights, the Organization for Economic Co-operation and 
Development’s guidelines for multinational enterprises, the UN Convention on the 
Rights of the Child, the ILO Declaration on Fundamental Principles and Rights at 
Work, and the laws of the countries in which PEC operates its business.  

PEC will also seek partnerships with key stakeholders such as NGOs, governments 
and local communities in order to improve the Guidelines continuously and make 
sure they are consistent with local labor law and PEC’s Business Conduct 
Guidelines.  

1. Objective  

These Guidelines include minimum requirements for ethical and transparent 
recruitment which is essential for the eradication of forced, bonded, or indentured 
labor and human trafficking of migrant workers.  

PEC recognizes that some of the requirements listed herein may exceed those 
under applicable local labor law or may not be legislated. In such cases where there 
may be a conflict of requirements, PEC will strive to meet the higher standard that 
offers the most benefit and protection to migrant workers. PEC also understands that 
some of these compliance initiatives may be new to our contractors and recruitment 
agencies. Therefore, PEC will provide support and guidance to our contractors and 
recruitment agencies in their compliance with the PEC Code of Conduct 

2. Scope  

The Guidelines apply to PEC worksites as well as all the contractors where PEC 
facilities are located and recruitment agencies which are used to select, recruit, 
manage or arrange transport for migrant workers to PEC and its contractors .  

3. Definitions  

For the purposes of the Guidelines, the following words shall have the meaning 
ascribed as herein below:  

“Migrant Worker” – refers to a person who is engaged or has been engaged in a 
remunerated activity in a state in which he or she is not a national and has to move 
from one country to another for the purpose of employment.  

“Sending Country” – refers to the country where the migrant worker was born and 
resided in or the country where the migrant worker was recruited.  

“Receiving Country” – refers to the country where PEC’s worksites and its 
contractors are located and where the migrant worker is employed.  

“Recruitment Agency” – refers to labor recruiters, labor brokers, and any other third 
parties involved in the recruitment, selection, hiring, transportation, and/or in some 
cases management of migrant workers in either sending or receiving countries.  



“Child Labor” – refers to any person under the age of 15, or under the age for 
completing compulsory education, or under the minimum age for employment in the 
country, whichever is the most stringent under applicable laws and regulations.  

“Forced Labor” – refers to all work or service which is exacted from any person 
under the threat of any penalty and for which the said person has not offered 
voluntarily.  

4. Recruitment Fees  

4.1 PEC shall ensure that migrant workers shall not be responsible for paying any 
fees or expenses in connection with securing employment with the exception of the 
fees and expenses payable by migrant workers indicated below. The fees and 
expenses payable by company or their contractor listed below shall be paid after the 
employment offer has been made and accepted in writing.  

Fees and Expenses Payable by PEC or their contractors 

• Passport  
• Work permit  
• Police clearance fee  
• Birth certificate fee  
• Certificate of good behavior fee  
• Other certificate, identity or clearance documents required for residing in  

the receiving country  
• Recruitment Agency fees  

- Documentation, translation, service fees  
• Medical test in the sending and receiving countries  
• Visa fee including exit clearances and other related to immigration processing  

costs  
• Transportation  

- From the sending country(migrant worker’s home) to the receiving country 
port of entry  
- From the receiving country port of entry to workplace or provided 
accommodations  
- Return to migrant worker’s home country at the end of employment  

• Training or orientation in the sending and receiving countries  
 
 
Fees and Expenses Payable by Migrant Workers  

 Cost of replacing a visa, passport or work permit due to loss 

 Costs for any legally-allowable levies.  

 Expenses related to preparing for employment interview  
o CV copies, photos, copies of existing document an certificates, 

incidentals, transportation, accommodation and meals  



Expenses related to the migrant worker returning to their home country during leave 
or holiday  

Reasonable costs of accommodation and meals provided by the employer or 
agency. Such costs shall be charged to migrant worker at fair market value  

4.2 PEC shall continuously work to ensure that recruitment agencies in the sending 
and receiving countries do not impose directly or indirectly, in whole or in part, any 
fees or expenses on migrant workers during their hiring, recruitment, and 
employment.  

4.3 PEC will regularly monitor fees, expenses, and any other costs related to 
recruitment through regular dialogue and communication between facility 
management and migrant workers and by auditing recruitment agencies.  

5. Recruitment Agency  

5.1 PEC shall seek to hire migrant workers directly whenever possible. When the 
subcontracting of recruitment and hiring is necessary, PEC shall ensure that migrant 
workers are recruited through agencies that are certified or licensed by the relevant 
authorities in the sending and receiving countries.  

5.2 PEC and their contractors shall have a direct contract with recruitment agencies, 
which shall include the prohibition of imposing recruitment fees and expenses on 
migrant workers by the recruitment agency.  

5.3 PEC and their contractors shall conduct regular training and audits of recruitment 
agencies to ensure that they understand the requirements specified in the contract 
and the Guidelines. If PEC finds that recruitment agencies are not in compliance with 
the terms in the Guidelines, PEC and the recruitment agencies will seek to take 
immediate steps to ensure compliance with applicable local laws, regulations, and 
the Guidelines.  

6. Employment Contract  

6.1 Employment contracts of migrant workers shall include, but are not limited to, the 
following contents (as permissible according to applicable local laws):  

Contract Contents  

▪ Name, address and national registration identification number of the company  
▪ Migrant worker’s full name, date of birth 
▪ Migrant worker’s emergency contact information 
▪ Passport number or government-issued identification 
▪ Period of employment contract 
▪ Description of the nature of work and the place where the work is performed  
▪ Working hours (regular, shift, overtime, maximum working hours) 
▪ Wage rate (regular, overtime and holiday) 



▪ Description of all deductions including specification of the type and amount of 
each deductions if exists 

▪ Applicable allowances, bonuses, incentives 
▪ Applicable leaves and holidays 
▪ Estimated minimum net pay per month 
▪ Description of living conditions including costs for transportation, meals  and 

accommodation 
▪ Description of additional benefits including medical insurance,  accident/injury 

insurance  
▪ Terms and conditions for contract termination including a notice period not to 

exceed one month, or as defined applicable local laws  

▪ Description of repatriation process and specification of the costs 
▪ Prohibition of recruitment fees 
▪ Specification of document retention and safekeeping policy  

6.2  A written employment contract shall be provided to migrant workers in their 
native language and shall be explained verbally to enable review and understanding 
prior to signing the employment contract and departure from the sending country.  

6.3  Employment contracts shall be signed by the migrant workers directly and 
voluntarily without deception or threat of penalty, after a detailed explanation of the 
contract has been provided and a signed copy of the contract will also be provided to 
migrant workers in the sending country.  

6.4 Changes to the employment contract at any point during the migrant worker’s 
employment after signing the contract shall be prohibited. If there are any 
amendments to be made to the employment contract, they must be clearly explained 
to the migrant workers to get their full written consent before the amendments are 
formalized. If the migrant workers do not agree with the change, they shall be 
provided with the choice to terminate their contract voluntarily without any penalty 
and be provided with coverage of expenses related to returning to the sending 
country.  

7. Document Retention  

7.1 PEC shall not hold original migrant worker identification documents such as 
passports, government-issued identification, and other personal documents.  

7.2 Secure, safe and lockable storage for documents and other valuable items shall 
be provided to each migrant worker and protected against unauthorized access. 
There shall be no barriers to storage access and stored items shall be freely and 
immediately accessible to migrant workers at any time without restrictions or 
required permissions.  

7.3 In the case that migrant workers specifically requests the company to hold 
documents for safekeeping, or if retention of specified documents is required by 
applicable local laws and regulations, PEC shall obtain the written consent of the 
migrant worker and have procedures in place for the safekeeping of personal 
documents. The written consent will be signed by the migrant worker and facility 



management. A copy of the written consent should be also given to the migrant 
worker.  

7.3.1 Written consent will include a statement from the company that accepts 
responsibility for the safekeeping of migrant worker identification documents and 
commits to return the documents within 12 hours after a document return request 
has been made by the migrant worker.  

7.3.2 Each migrant worker will be issued an identification document confirming 
employment with PEC along with a photocopy of the migrant worker’s passport to 
ensure the migrant worker’s freedom of movement.  

8. Pre-departure and Post-arrival Training  

8.1 PEC and their contractors shall conduct pre-departure training prior to signing 
the employment contract in the sending country and post-arrival training before 
commencing their employment in the receiving country to ensure their understanding 
in their native language.  

8.1.1 If PEC and their contractors is unable to conduct the pre-departure training in 
the sending country, the recruitment agency shall conduct the pre- departure training 
using the contents that PEC and their contractors provides.  

8.2 Pre-departure or post-arrival training contents will include, but are not limited to, 
the contents listed below.  

Training Contents  

• Information about the company’s workplace 
• Terms and conditions of the employment contract, including:  

-  Wages and benefits  
-  Working hours, overtime  
-  Leaves  
-  Accommodation, meals and transportation  
-  Do’s and Don’t   

• Company polices, including:  
-  Grievance procedure and discipline  
-  Health & Safety rules  
-  Identity document retention and safekeeping  
-  Freedom of movement  
-  Equal treatment  
-  Resignation, termination, repatriation  

• Travel and repatriation arrangements 
• Prohibition of recruitment fees and expenses 
• Visa, work permit and medical examination requirements if required  
• Legal protections mandated by the receiving country law 
• Cultural practices of the receiving country 
• Job-related training 
• Embassy or consulate information 



• Local organizations that can provide assistance  

9. Employment  

9.1 Non-discrimination  

9.1.1 No discrimination shall take place during the hiring and employment of migrant 
workers based on gender, skin color, race, caste, ethnicity, nationality, religion, age, 
marital status, sexual preference, sexual identity, social status, disability, pregnancy, 
military status, protected genetic information, or political affiliation in all processes 
such as training, work, promotion, compensation, and disciplinary measures.  

9.2 Age for employment  

9.2.1 Based on the UN Convention on the Rights of the Child, The Children’s Right 
and Business Principles, and ILO Convention 182, PECs Child Labor policy prohibits 
employment of migrant workers under the age of 15, or under the age of completion 
of compulsory education, or under the minimum age for employment in applicable 
local laws and regulations, whichever is the most stringent under applicable local 
laws. Also migrant workers under the age of 18 (Young Workers) shall not perform 
work that is likely to jeopardize their health or safety, including night shifts and 
overtime.  

 

 

9.3 Valid work permit  

9.3.1 PEC and their contractors shall only hire migrant workers who are legally 
permitted to work in the receiving country and all migrant workers shall have valid 
legal work permits for the duration of their employment.  

9.4 Equal treatment  

9.4.1 To respect migrant workers’ fundamental human rights, as well as legal rights, 
PEC shall provide migrant workers with opportunities, treatment, working and living 
conditions, wage rates for jobs performed, shift arrangements, holidays, and working 
hours equivalent to that provided for local workers without discrimination in the 
workplace, except where different terms are specified under applicable local laws 
and regulations.  

9.5 Working Hours  

9.5.1 Total normal working hours per week are not to exceed limits set by applicable 
local laws and regulations, or 60 hours per week.  



9.5.2 All overtime shall be genuinely voluntary. No migrant worker shall receive 
disciplinary action for refusing overtime and no migrant worker shall be made to work 
overtime under the threat of penalty, dismissal or denunciation.  

Information shall be provided in a transparent manner to migrant workers about 
hours worked, rates of pay, and the calculation of legal deductions (if applicable).  

9.6 Leave and holidays  

9.6.1 Migrant workers shall be eligible for paid leave or holidays, at least one day off 
every seven days and legally mandated breaks as may be prescribed under the 
relevant and applicable local laws or as may be determined by the facility’s 
management.  

9.6.2 Migrant workers shall be free to return to their sending country during leave or 
holidays, without threat of penalty, termination of contract, or other retribution.  

9.7 Wages  

9.7.1 PEC and their contractors shall pay wages directly to migrant workers which 
are not less than the minimum wage prescribed by applicable local laws and 
regulations. The wages shall not be paid on the basis of piece work.  

9.7.2 The payment of wages shall be credited to the bank account of the migrant 
worker no later than designated date of the following month by the facility. In case 
the migrant worker does not have a bank account, the wage shall be paid in cash 
directly to the migrant worker on the designated date of the following month.  

9.7.3 PEC and their contractor shall provide a wage statement in the migrant 
worker’s native language with an explanation of the basis on which they are 
compensated including regular wage, overtime, bonuses, deductions, and other 
components if any. There shall be no unlawful deductions taken from the wages. If 
migrant workers have deductions on their wages, a full listing of deductions including 
a specification of the types and amounts of each deduction (if any) shall be specified 
on the wage statement.  

9.8 Deposits  

9.8.1 PEC and their contractor shall not operate any migrant worker wage deposit or 
savings programs unless required by applicable local laws and regulations. In the 
event of a legally required deposit or savings programs, the migrant workers shall be 
able to freely access their account at any time. Neither PEC and their contractor nor 
recruitment agencies shall have direct control of or access to the bank accounts of 
migrant workers.  

9.9 Freedom of movement  

9.9.1 There shall be no unreasonable restrictions on migrant workers’ freedom of 
movement in the facilities or accommodations, and excessive facility entry and exit 
restrictions shall not be imposed, except where necessary for worker safety.  



9.10 Health and Safety  

9.10.1 PEC and contractors shall regularly conduct appropriate workplace health and 
safety training in the native language of migrant workers. PEC shall also provide 
appropriate and well-maintained personal protective equipment to migrant workers 
which has been approved by authorities and meets industry standards for their 
safety.  

9.10.2 Where dormitories are provided by PEC, Contractor or recruitment agencies 
for migrant workers, the dormitories shall be maintained so as to be clean and safe, 
and equipped with emergency exits, hot water for bathing and showering, adequate 
heat and ventilation, and reasonable personal space along with reasonable entry 
and exit privileges. Dormitory facilities shall have all relevant official permits related 
to health, safety, and security, including fire protection, sanitation and electrical, 
mechanical, and structural safety.  

9.10.3 Migrant workers are to be provided with ready access to basic amenities such 
as toilet facilities and potable water as are necessary for their wellbeing inside the 
workplace and dormitory.  

9.11 Cultural and Religious Identity  

9.11.1 PEC and their contractor shall respect the cultural and religious identity of 
migrant workers.  

10. Freedom of Association  

10.1 Migrant workers shall have the right to freely join a trade union in accordance 
with applicable local laws and regulations, and no restrictions shall be placed on the 
exercise of freedom of association in accordance with applicable local laws and 
regulations.  

11. Repatriation  

11.1 PEC  and their contractor shall pay the expenses of the migrant worker’s return 
to the sending country upon completion of the migrant worker’s employment contract 
or in the event of the facility closure or downsizing or other related event, unless the 
migrant worker finds legal employment in the receiving country upon completion of 
the employment contract.  

11.2 PEC and their contractor shall consider providing for expenses related to 
migrant workers return to the sending country in the event that migrant workers 
resign without timely and reasonable notice due to extenuating circumstance such as 
critical illness or incapacity.  

11.3 PEC and their contractor shall not be responsible for the costs of repatriating 
migrant workers in cases of termination for misconduct (including criminal activities), 
obtaining other employment or termination of the employment contract voluntarily of 
their own volition in the receiving country, or involuntarily  



12. Termination  

12.1 Migrant workers shall be free to terminate their employment contract prior to the 
contract end date voluntarily without any penalty, threat of punishment, fines, or 
withholding wages upon required notice as defined by applicable local laws and 
regulations, the employment contract, or a period of one month.  

 

13. Grievance Mechanism  

13.1 All workers have a right to have access to effective grievance remedies. To this 
end, PEC shall provide confidential and effective grievance redressal mechanisms 
and allow for reports to be made anonymously. The grievance procedures shall be 
made available in the migrant worker’s native language and migrant workers shall be 
able to raise grievances without fear of discrimination, intimidation, retaliation, or any 
other penalty.  

13.2  PEC shall provide a procedure to review and address grievances in a prompt 
manner. The result of the grievance procedure shall be reported back to migrant 
workers in their native language and explained to illiterate migrant workers in a 
language they understand between 3 and 7 days after receiving the grievance, 
depending on the concerns.  

13.3  After receiving a result notice, if migrant workers are not satisfied with the 
result of the grievance procedure, or provided remedy, they can file an objection to 
the facility management or HR department. Migrant workers shall be able to file such 
objections without fear of discrimination, intimidation, retaliation, or any other 
penalty.  

 

14. Implementation Assessment and Improvement  

PEC along with its designated person-in-charge or other nominated officials shall 
oversee and ensure the implementation of the Guidelines within its organization, 
suppliers and recruitment agencies.  

PEC will conduct regularly assessment activities and identify improvement tasks 
through self-assessment and onsite audit or 3rd-party audits to ensure compliance. 
PEC will also provide training programs for internal employees, suppliers and 
recruitment agencies to give them a better understanding of migrant workers’ rights 
and the requirements of the Guidelines.  

In order to reduce risk factors that can negatively affect migrant workers’ rights, PEC 
will actively seek partnerships with external stakeholders and engage in regular 
communication with internal employees to improve any inadequate implementation 
of the Guidelines as an opportunity for continuous and sustainable improvement.  



 

 

 

 

 

Appendix –1 
Contractor Employees Welfare Audit Checklist  

The following is to be used as a guide by the PEC Team and Contractor’s Internal Audit to Auidt and 
evaluate Contractors Performance with respect to Workers Welfare. Observations should be noted on 
the attached observation sheet and each category should be rated as per scoring guideline below.  

 

 



 

 

 PART A     

1.0 Recruitment  Max Awarded % Result 

1 All recruitments are conducted as per government laws 
(Visa etc) 

10    

2 Recruitment records are maintained 10    
3 Wages paid are not less than PEC take Home Salary as 

prescribed in the Contract Document 
10    

 Overall Points for the Category  30    
2.0 Payment     
1 Wages are paid to workers on monthly basis 10    
2 Wages are not delayed more than 7 days 10    
3 Wages paid are not less than KNPC take Home Salary 

as prescribed in the Contract Document 
10    

 Overall Points for the Category 30    
3.0 Working hours, Breaks and Weekly Rest.      
1 Working Hours are in accordance with government laws  10    
2 Overtime is permitted in line with national legislation  10    
3 Overtime is paid in accordance with national legislation 10    



 Overall Points for the Category 30    
4.0 Leave Entitlement      
1 Do Contractor observe official Public Holidays?  10    
2 Workers are entitled leave as per law.  20    
 Overall Points for the Category 20    
5.0 Grievances      
1 Transparent mechanisms are in place for workers to 

raise Grievance.  
10    

2 Grievances are addressed and Feedback is provided to 
worker  

10    

3 Grievance mechanism is communicated to the workers 
through posters/ Toolbox talk.  

10    

4 Employment Contract does not have any clause to 
restrict workers from raising complaint/grievance.  

10    

 Overall Points for the Category 40    
6.0 Freedom of Movement      
1 Workers are allowed to retain their passports or submit 

to Contractor with workers consent for safe keeping 
purpose  

10    

2 Clear mechanism for easy retrieval of passport when 
requested  

20    

 Overall Points for the Category 30    
7.0 Contract Termination and Repatriation      
1 Contractor bear the cost of returning worker to their 

country of origin.  
10    

2 Contractor paid end of service to the worker in 
accordance with the Labor law.  

20    

3 Employment Contract has no provision which restricts 
worker from leaving employment or seeking different 
employment.  

10    

 Overall Points for the Category 

 

40    
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PREFACE 

 

PEC Technical Standards (PTS) are based on the experience acquired during the 

involvement with the design, construction, operation and maintenance of processing units 

and facilities of Aromatic Complex Project in Singapore. Where appropriate they are based 

on, or reference is made to, national and international standards and codes of practice. 

 

The objective is to set the recommended standard for good technical practice to be applied 

by PEC' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical 

plants, marketing facilities or any other such facility, and thereby to achieve maximum 

technical and economic benefit from standardization. 

 

The information set forth in these publications is provided to users for their consideration and 

decision to implement. This is of particular importance where PTS may not cover every 

requirement or diversity of condition at each locality. The system of PTS is expected to be 

sufficiently flexible to allow individual operating units to adapt the information set forth in PTS 

to their own environment and requirements. 

 

When Contractors or Manufacturers / Suppliers use PTS they shall be solely responsible for 

the quality of work and the attainment of the required design and engineering standards. In 

particular, for those requirements not specifically covered, it is expected of them to follow 

those design and engineering practices which will achieve the same level of integrity as 

reflected in the PTS. If in doubt, the Contractor or Manufacturer/Supplier shall, without 

detracting from his own responsibility, consult the owner. 

 

The right to use PTS rests with three categories of users: 

1. PEC and its affiliates. 
2. Other parties who are authorized to use PTS subject to appropriate contractual 

arrangements. 
3. Contractors/subcontractors and Manufacturers/Suppliers under a contract with users 

referred to under 1) and 2) which requires that tenders for projects, materials 
supplied or - generally - work performed on behalf of the said users comply with the 
relevant standards. 
 

 

 

 

Subject to any particular terms and conditions as may be set forth in specific agreements 

with users, PEC disclaims any liability of whatsoever nature for any damage (including injury 



or death) suffered by any company or person whomsoever as a result of or in connection 

with the use, application or implementation of any PTS, combination of PTS or any part 

thereof. The benefit of this disclaimer shall inure in all respects to PEC and/or any company 

affiliated to PEC that may issue PTS or require the use of PTS. 

 

Without prejudice to any specific terms in respect of confidentiality under relevant contractual 

arrangements, PTS shall not, without the prior written consent of PEC, be disclosed by users 

to any company or person whomsoever and the PTS shall be used exclusively for the 

purpose they have been provided to the user. They shall be returned after use, including any 

copies which shall only be made by users with the express prior written consent of PEC. 

 

The copyright of PTS vests in PEC. Users shall arrange for PTS to be held in safe custody 

and PEC may at any time require information satisfactory to PEC in order to ascertain how 

users implement this requirement. 
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1 INTRODUCTION  

 
This document is the Grievance Management Procedure (GMP) for Pengerang Energy 
Complex (“PEC”), or Company, and forms part of the PEC Environmental and Social 
Management System for the project. The GMP is designed to outline the procedure for 
accepting, assessing, resolving and monitoring grievances from those affected by the 
Project. The aim is to identify and manage grievances from individual stakeholders or 
stakeholder groups. Timely redress or resolution of such grievances is vital to ensure 
successful implementation of the Project. EPC Contractors and subcontractors will be 
required to develop Grievance Management procedures that are aligned with this Procedure 
and track and report contractor-related grievances to PEC. 
  
Grievances can encompass minor concerns as well as serious or long-term issues. They 
might be felt and expressed by a variety of parties including individuals, groups, 
communities, or other parties affected or likely to be affected by the social or environmental 
impacts of the Project. It is essential to have a robust mechanism to systematically handle 
and resolve any complaints that might arise in order that they do not escalate and present a 
risk to operations. If well-handled, an effective grievance mechanism can help develop 
positive relationships and build trust with stakeholders.  
 
PEC has placed a high priority on establishing a permanent dialogue and communicating 
with communities and stakeholders. One of our goals is to show respect for, inform and 
respond to people’s concerns and queries on a permanent basis. This GMP provides a 
simple means for stakeholders to express their concerns and for PEC to take corrective 
actions as required to ensure project commitments are effectively implemented.  
 
The specific objectives of the GMP include:  
 
• Establishing a mechanism for responding to grievances in an understanding, transparent 
and culturally suitable manner.  
• Developing an easy access, no cost and efficient grievance procedure for project affected 
peoples and other stakeholders.  
• Ensuring effective dialogue and open lines of communication with the public.  
• Helping to prevent unrealistic expectations and/or negative perceptions from the local 
population towards the Project.  
• Establishing a system of investigation, response and quick grievance resolution.  
• Reducing the number of grievances received over time.  
• Improving social performance through the analysis of grievances and refinement of work 
practices.  
• Ensuring that non-compliances with project environmental and social commitments are 
adequately corrected in a timely fashion and are subsequently monitored.  
 
To maximize the effectiveness of the Grievance Procedure, DRPIC will apply the following 
factors during implementation and operation of the system:  
 
• Commitment to fairness in both process and outcomes.  



• Clear grievance management rules, and accountability.  
• Validity of all complaints submitted.  
• Confidentiality if requested. 
 

The GMP is expected to help improve the Project’s environmental and social performance 

over time as the number and nature of grievances received is an indicator of the behavior of 

our employees, contractors, and the overall effectiveness of our Project execution. This 

GMP has been considered in parallel to the Stakeholder Engagement Plan (SEP) due to the 

inter-relationship between the two. It has been designed to meet the legal requirements of 

Malaysia and the requirements of the International Finance Corporation (IFC) in relation to 

grievance management. 

 

2 POLICY & LEGISLATIVE REQUIREMENTS  

 

2.1 Corporate Objectives  

 
The corporate objectives of PEC are set out in the Health, Safety and Environmental (HSE) 
Policy which states that “Aromatic Complex will consult with, listen to and respond openly to 
our partners, employees, contractors, regulators, customers, local communities and public 
interest groups. We aim to be a proud neighbor with our focus firmly fixed on sustainable 
development of the organization through continuous improvement”. 
  
It also states that we will provide information about our project, products, services and 
operations to partners, customers, employees, government agencies, contractors and the 
public, as appropriate.  
 

2.2 Malaysian Legislative Requirements  

 
Grievance legislation in Malaysia is mainly under the umbrella of the Ministry of Human 
Resources and trader unions.  
Employment Act 1955 of the Malaysia Employment and Labour Law, states that Employers 
should ensure that they have a clear complaint or grievance policy. Any complaints or 
grievances made pursuant to this policy should be handled promptly and thoroughly.  
 
Confidentiality must be maintained where reasonably possible and there should be no 
retaliation against employees who have made complaints/grievances in good faith. One 
mistake commonly made by employers is to ignore the complaint or to just hope it will go 
away. It probably won’t and might just get bigger. 
 
The aforesaid procedures must provide that the employee shall have the right to submit his 
complaint or grievance to the employer or the employer's representative”.  
 
 
 



2.3 EIA Commitments  

 
The Project EIAs require that a grievance mechanism be established. Commitments 
included in the EIA include:  
 
• Grievance redressal mechanism is set up by PEC social responsibility team at the 
construction site.  
• Implement a grievance redressal policy and a community engagement plan  
• The Project will develop and implement a Grievance Protocol  
• Implement a grievance redressal policy and a community engagement plan  
 
 
 

2.4 International Guidelines  

 
The main international guidelines applicable to Grievance Management are the Equator 
Principles III and those from the International Finance Corporation (IFC, Performance 
Standard (PS) 1 and 2).  
 
EP6 and IFC PS1 require that a grievance mechanism be established by the project 
“designed to receive and facilitate resolution of concerns and grievances about the Project’s 
environmental and social performance”. The procedure should be geared towards Affected 
Communities as its primary user and should be tailored to be culturally appropriate and 
without retribution to the party that raises the concern. The procedure should be 
disseminated to the Affected Communities through the stakeholder engagement process.  
 
The process should not impede access to any judicial or administrative remedies.  
 
PS2, Labour and Working Condition also requires that PEC provides a grievance 
mechanism for workers (and their organizations where they exist) to raise workplace 
concerns. This procedure should be made available to the worker during recruitment and 
make it easily accessible to them, with no retribution and it should not restrict access to 
judicial or administrative remedies through the law or substitute any grievance mechanism 
through collective agreements.  
 

3 ROLES AND RESPONSIBILITIES  

 
In addition to PEC, the Project will involve a number of third parties (e.g. EPC Contractors, 
government authorities, Suppliers, employment agencies, etc). CONTRACTORS will play a 
significant role during the construction process and, as such, will share the responsibility for 
using the Grievance Procedure through aligning their Procedure.  
 
Following best practice guidelines, responsibility for the management and resolution of 
grievances ultimately rests with PEC, even in situations where CONTRACTOR fails to reach 
an acceptable resolution. For example, with respect to a community grievance related to 
noise or vibration generated by CONTRACTOR traffic within a residential area, the 
COMPANY would usually delegate resolution to the CONTRACTOR. However, should the 
CONTRACTOR’S attempts to resolve the complaint and fail to reach an acceptable 
settlement, the Project Lenders will require that PEC takes responsibility for the eventual 
grievance resolution.  



 
The COMPANY and CONTACTOR (including subcontractors) must specifically address 
grievance management, resolution and respective responsibilities.  
Guidelines to CONTRACTORS for the development of their own Grievance Management 
procedures (and responsibilities) are included in contract documentation that defines 
minimum requirements and specific responsibilities. 
 

3.1 PEC Responsibilities  

 
COMPANY shall ensure that sufficient and qualified resources are allocated on an ongoing 
basis to achieve effective implementation of the Grievance Procedure and its monitoring. 
COMPANY responsibilities in Grievance Management are :  
 
• Final Approval of the Grievance Procedure.  
• Publicizing the COMPANY grievance mechanisms.  
• Allocation of a dedicated budget for the management of Grievance Mechanism and 
addressing grievances through financial or in-kind compensation where appropriate;.  
• Implementing and overseeing the Grievance Procedure and all other social plans and 
programs.  
• Providing accurate and timely information to stakeholders about the GMP.  
• Obtaining, organizing and documenting feedback from the project stakeholders regarding 
perceptions, concerns and requests.  

• Taking appropriate actions to address major Non-Conformities by the CONTRACTOR 
based on audit reports, performance monitoring reports and on proposed approach and 
actions.  
• Coordinating with COMPANY Project/Construction Management team in the resolution of a 
complaint where applicable.  
• Evaluating and transmitting feedback obtained from stakeholder’s grievances to PEC 
project management team and contractors if relevant to project decision-making.  
• Centralizing grievance tracking and monitoring.  
• Reviewing and approving CONTRACTORS’ Grievance Management Procedures.  
• Overseeing the effectiveness of the CONTRACTOR’S Grievance Procedures.  
• Reporting KPIs applicable to this Procedure based on information from CONTRACTORS 
and PEC.  
 
Implementation of the PEC Project Grievance Mechanism will be the ultimate responsibility 
of the COMPANY, Government and Community Relations’ team leader within the 
Sustainability Department, supported by the wider PEC Project team when required.  
 
PEC Management will:  
 
• Ensure that this Grievance Management procedure is applied through all departments and 
levels that are undertaking activities related to the PEC project. The Management will apply 
necessary controls to minimize risks that could result in stakeholder grievances.  
• Contribute to the resolution and sign off of any grievances which have international 
repercussions.  
 

 

 



3.1.1 Publicizing the Grievance Management Procedure  

 

Prior to the start of the construction works, the PEC Human Resources and Community 

Relations Team Leader within the Sustainability Department will proactively publicize the 

grievance mechanisms and inform local communities and the wider stakeholder group of the 

details of the Grievance Management Procedure. This will include information about where 

people can go and who they can talk to if they have a grievance. This information shall be 

widely and regularly publicized (both by COMPANY and CONTRACTORS), throughout the 

duration of the Project. 

3.1.2 Handling a Worker Grievances   

This section offers step-by-step guidance on managing worker grievances. Details of how to 
handle anonymous complaints are also included  

OVERVIEW OF THE GRIEVANCE MECHANISM PROCEDURE  

Figure 2 gives an overview of the different channels through which grievances may be 
raised, along with the overarching steps that may be needed to resolve the grievance.  

More details on the considerations that need to be given to each of these steps are provided 
under Handling a grievance, below.  

Figure 2 Channels through which grievances may be raised, and steps which may be 
needed to resolve them  

 

 



 

HANDLING A GRIEVANCE  

Figure 3 sets out the considerations that companies may take into account at the different 
stages of handling a grievance. While acknowledging that companies will have different 
processes for handling worker grievances, Figure 3 sets out the key activities that should be 
considered for any grievance to be handled effectively. Some of these considerations may 
be different in cases where a grievance is raised anonymously. Key to designing and 
operating a system is that the worker should be able to choose which approach he or she 
feels happiest with.  

Figure 3: Stages of handling a grievance 

Informal 
Discussion 

If workers have a grievance or complaint regarding 
their work, they should, wherever possible, raise their 
concern with a supervisor or manager as it may be 
possible to find a solution informally. This makes it 
more likely that disputes can be resolved quickly, 
closer to the source of the problem, making it less 
likely that the issue escalates into an intractable 
problem. The issue and response should still be 
logged and tracked from the perspectives of checking 
outcomes and monitoring.  

Ideally, raising a formal grievance 
should be a last resort. If a company 
is implementing good HR 
management practices where there 
are clear avenues of communication 
between management and workers, 
it should be able to handle most 
issues in an informal manner.  

However, informal arrangements and 
procedures should not be made a 
pre-requisite for commencing more 
formal complaints. For example, it 
may be that the complainant has a 
complaint about the behaviour of 
his/her own supervisor or manager, 
in which case it would not be 
appropriate for the complainant to 
raise the matter informally with that 
person.  

If discussions with supervisors/managers fail to resolve 
the issue, it is still possible to pursue an informal 
approach without triggering a formal procedure. For 
example, a further option would be for the HR 
manager to facilitate an informal meeting or discussion 
about the grievance. Any such options taken should be 
logged.  

Formal 
Complaint  

If the matter is serious and/or the worker wishes to 
raise the matter formally, the worker should set out the 
facts of the grievance in writing to the nominated 
manager under the mechanism.  

 

Where a worker has a grievance 
against his/her supervisor or 
manager who is also the nominated 
contact for reporting grievances 
under the mechanism, it would not 
be appropriate for the worker to raise 
the complaint with that person. In 
such a case, the worker should raise 
the grievance through another entry 
point.  

 

Assessment 
of 
Complaints  

Once a grievance has been raised, the company 
should provide an acknowledgement to the 
complainant that it is in receipt of the details. An early 
assessment of the complaint should identify the key 
issues that have been raised, together with any root 
causes, and should determine the outcome that the 
worker is looking for from the process. Any additional 
information should be gathered to allow a full 
assessment.  

If there is potential for disciplinary 
proceedings to be started against 
another worker or manager as a 
result of the grievance, it may be 
appropriate to suspend the 
grievance procedure.  

As part of this process, managers will need to 
determine the appropriate next steps. A key 
consideration will be whether or not the grievance 
raised falls within the scope of the mechanism. If it 
does not, the management may choose not to proceed 
further with the investigation as there may be other 
more appropriate means of handling the complaint, for 



example if a case of forced labour is alleged, it is 
usually better to refer the complaint to relevant 
authorities or experts.  

Company 
Investigation 

The appropriate form of investigation will depend on 
the type of grievance and the seriousness of the 
allegation. In general terms, managers handling 
grievances should try to understand the key issues 
and interview the individuals involved in a complaint, 
e.g. those managing the workers, or those responsible 
for the activity or service that is raised in the grievance.  

Where there are allegations of 
harassment or discrimination, or 
other particularly sensitive issues, 
the manager involved should handle 
these issues with care and 
sensitivity; this may require special 
training and protocols. It may be that 
an independent investigation is 
required, requiring external expert 
input.  

Final 
Meeting 

If the grievance is substantiated, a designated 
manager will invite the worker to a meeting, within a 
determined period after receiving the complaint, to 
discuss the worker’s grievance.  

The worker should have the right to 
be accompanied by a colleague or 
trade union representative at the 
meeting upon request. After the 
meeting the grievance manager will 
give the worker a decision in writing, 
within a determined period.  

Communication and appeals  

Companies should always acknowledge receipt of a grievance at the outset, and should aim 
to provide workers with regular updates on the progress of their grievance. This information 
should be sufficiently clear to allow the worker to understand the reasons behind all 
decisions taken at each stage. When a final decision is made, companies should also set out 
what a worker can do if they disagree with the decision and wish to appeal.  

If the worker is particularly unhappy with the decision in relation to his or her grievance and 
wishes to appeal, he or she should notify the grievance manager. The worker should be 
invited to an appeal meeting within a defined period of time, and the appeal will be heard by 
a more senior manager. Some companies establish an appeals committee, which operates 
independently from company management, to fulfil the functions of hearing an appeal, 
deciding on the outcomes, undertaking mediation and finding a resolution. Every effort 
should be made to secure a resolution that is in the best interests of the worker(s) and the 
company. After the appeal meeting, the senior manager/ committee will give the worker a 
decision in writing.  

Understanding the root causes of an issue  

If a company wants to address an issue and prevent future complaints about the same 
issue, it is critical that the root causes of the issue are understood. Simply taking the 
complaint at face value may not actually lead to a resolution of the underlying factors that 
are causing the problem. For individual complaints—or where there are particular trends in 
types of complaint—time should be taken to analyse the complaint and the situation in which 
it has been raised.  

HANDLING ANONYMOUS COMPLAINTS  

Companies should provide a means by which all workers are able to raise anonymous 
complaints. This gives the most vulnerable workers confidence that they will not be retaliated 
against for raising concerns, and can be fundamental to shifting power dynamics in the 
workplace.  

However, the normal practice a company takes when investigating a complaint—i.e. meeting 
with the affected worker and responding to them directly—may not be possible when 



anonymous grievances are raised. This can make it harder for a company to verify whether 
the complaint is genuine, but more importantly it is also difficult to ensure that the outcomes 
are satisfactory for the affected worker.  

It is important to maintain anonymity, unless disclosure is required by law. Efforts should be 
made to protect the source from retaliation, in collaboration with national authorities or 
experts (where authority involvement could lead to retaliation or retribution against the 
worker).  

It may be appropriate for anonymous complaints to be handled by independent third parties, 
which allows for the complainant’s confidentiality to be maintained.  

Alternatively, where a worker is willing to disclose his/her identity to individuals within the 
company that are not closely associated or affiliated with the accused parties— for example 
a committee at headquarters—the company can engage directly with the worker during 
investigations without disclosing anyone’s identity to those being accused.  

Responses to receiving an anonymous grievance  

Where a worker wishes to remain completely anonymous, and no independent third party is 
acting on behalf of the affected worker, the company is able to do much less to investigate 
the specific issue (especially if there is a lack of information) and respond to the complainant 
directly. Nonetheless, there are some useful approaches that can be taken that can enable a 
company to investigate, demonstrate that they are acting, and potentially prevent further 
harm while maintaining the anonymity of the worker.  

Examples of actions that the company can take:  

Launching a broad campaign about appropriate workplace behaviours, providing some focus 
on the issue that was raised and on the area from which the complaint was generated.  

• If there are a number of reports against the same person or workplace practice, the 
company can instigate its own independent investigation or audit observing all 
general labour issues in addition to the one that has been raised.  

• HR management might initiate a 360 review in an area where no formal complaints 
have yet erupted, but in which anonymous reports suggest grievances are being 
harboured.  

• A small number of similar complaints from the same area might justify timetabling 
some targeted training.  

• Surveys might be used to further test concerns where a flow of reports suggest 
abiding issues of concern.  

• It is also possible that those responsible for perpetrating the issues begin to stop the 
practice once it is known that workers have access to an anonymous complaints 
mechanism.  

 

 

 

 



3.2 CONTRACTORS’ Responsibilities  

 

3.2.1 CONTRACTOR and Subcontractors  

 
PEC Human Resources and Community Relations’ team leader within the Sustainability 
Department and the CONTRACTOR personnel responsible for the Grievance Procedure 
implementation will liaise regularly to discuss the status of construction activities and any 
critical grievance issues. If the received grievance was caused by the activities of the 
CONTRACTOR, the PEC Human Resources and Community Relations team leader will 
discuss it with the CONTRACTOR about appropriate solutions so that both sides agree as to 
how the corrective action will be carried out. The CONTRACTOR then will report formally to 
COMPANY on the resolution of the grievance and what else might need to be done for the 
grievance to be closed. 
  
CONTRACTORS will also need to provide sufficient and qualified resources allocated on an 
ongoing basis to achieve effective implementation of their Grievance Procedures. 
 
CONTRACTORS also need to provide relevant monitoring data/reports to COMPANY as 
indicated in their contracts and also in Section 4.4 of this procedure.  
 
CONTRACTORS’ specific responsibilities for grievance management include:  
 
• Following all COMPANY policies and plans, including this procedure.  
• Developing and executing their own grievance mechanism which will be in accordance and 
aligned with the COMPANY’S Grievance Management Procedure.  
• Receiving grievances directly from the individuals or groups concerned, including 
community members, employees and workers (see below), or through sub-contractors.  
• Handling grievances resolution through their own Community Liaison (CL) teams but in 
close coordination with PEC Human Resources and Community Relations team.  
• Reporting to PEC Human Resources and Community Relations teams regarding 
grievances tracking (received, registered, in process and resolved) on a daily and weekly 
basis.  
• Resolving a grievance immediately in the field when practicable.  
• Informing PEC Human Resources and Community Relations team in writing about any 
grievance, including those immediately resolved in the field.  
• Proposing alternative approaches to activities which may result in an impact of concern to 
stakeholders, in order to avoid and to reduce the number of grievances received.  
• Attending all coordination meetings requested by PEC Human Resources and Community 
Relations team leader on a daily and weekly basis, and as needed.  
• Reporting to PEC Human Resources and Community Relations team on a daily and weekly 
basis and as needed to manage social incidents and other community relations issues. 
 

4 GRIEVANCE PROCEDURE  

 
This Grievance Management Procedure is designed to facilitate the lodging, acceptance and 
closure of grievances coming primarily from Affected Communities, but also from other 
interested stakeholders and project workers.  
 
Grievances may arise from local hiring, unplanned impacts and infrastructure damage as 
they relate to the Project’s environmental and social commitments. The GMP is available to 



any party that wishes to communicate a grievance to PEC whether it be an individual, non-
governmental organization, community based organization, other community group, local 
national employee. A grievance will be considered genuine and evaluated if a party 
considers itself genuinely impacted due poor environmental and social performance.  
 
The GMP is available on a voluntary and non-excluding basis. It does not affect anyone’s 
rights to use the Malaysian judiciary system in any way, nor does it replace the public 
mechanisms of grievance and conflict resolution. However, PEC believes most grievances 
can be quickly resolved by discussing the issues and agreeing mutually acceptable solutions 
in a less official setting.  
PEC will assure the implementation of the Engineering, Procurement and Construction 
Contractors’ own Grievance Procedures, which are aligned with the PEC Grievance 
Procedures and are fully enforced. This is done by reviewing and approving their Grievance 
Procedures, ensuring their Community Liaison Officers understand their responsibilities, and 
by ensuring that grievances are being logged, followed-up and closed-out in a timely 
manner. PEC retains the right to intervene if a Contractor has not closed-out any genuine 
grievances after the second attempt or within a reasonable period of time.  
 
Specific grievances in relation to labour or procurement contracts and In Country Value are 
beyond the scope of the Grievance Procedure and should be followed up through the PEC 
or Contractor Procurement or Human Resource Departments, as applicable.  
 
Grievances will be handled through the Human Resource and Community Relations team 
within the Sustainability Department. These specialists will be trained prior to the start of 
EPC and shall receive, centralise and process all grievances for their area of responsibility.  
 
They will deliver grievances to the appropriate departments in PEC or Contractor 
organisations, implement systems to organise, track and document all responses and deliver 
summary reports to management.  
 
The HR and Community Relations team will propose means to resolve grievances, monitor 

the Procedure, and hold regular meetings to collect grievances in the field and provide 

feedback to communities. Grievances may also be raised during formal stakeholder 

meetings which will be handled through this procedure. 

PEC will inform the local communities, its workers and sub-contractors’ workers about the 
Grievance Mechanism and provide (on posters) contact details how people can launch a 
complaint via:  
 
• The HR and Community Relations team within the Sustainability Department - verbally;  
• Telephone;  
• Email;  
• Letter; or  
• Website.  
 
All contact details and means of submitting a complaint will be widely and regularly 
publicised, throughout the duration of the project, through posters at key locations (e.g. 
outside a local market, etc), advertisements in local papers/radio and verbally by PEC 
employees. 
 
 
 



4.1 Contact Details  

 
All stakeholders with internet access are able to contact PEC with a grievance or feedback 
through the following mechanisms: 
  
corporate website: https://www.pengerangenergy.com/contact.html  

email address: info@pengerangenergy.com 
 
Telephone: +65-65367055  
Address: Unit 30-01, Level 30, Tower A, Vertical Business Suite Avenue 3, Bangsar South, 
No 8, Jalan Kerinchi, 59200 Kuala Lumpur, Malaysia  
 
Company also in process of designing website for community engagement, stakeholder 
engagement and grievance mechanism procedure on the corporate website. 
 
During EPC, an office will be established where individuals may lodge a grievance verbally, 
or in writing using the form in Appendix A.  
 
Valid anonymous responses will be posted on bulletin boards located in the office as 
appropriate. Anonymous grievances are not expected to be common due to the community 
structure in the area.  
 
Workforce grievances or feedback to be handled through anonymous locked drop boxes in 
worker accommodation and canteens, or through a system designed by the EPC contractor 
in accordance with their welfare plans. Bulletin boards will be used to post responses to 
anonymous complaints as appropriate.  
 
All forms will be in Malay and English. For EPC Contractors, forms should be in the 
language understood by its workforce as well as Malay and English. The HR and Community 
Relations team will speak both Malay and English. The PEC website can be viewed in both 
languages.  
 
 

4.2 Grievance Handling and Resolution  

 
Grievances should be handled according to the following steps:  
 
1. The HR and Community Relations team will learn as much as possible about the case, 
including:  
• Who?  
• What?  
• Where?  
• When?  
• Why?  
 
2. PEC shall acknowledge receipt of any grievance as soon as possible, but up to seven 
days from the date it was submitted and shall inform the complainant about the timeframe in 
which a response can be expected. For reasons of confidentiality and to protect the safety 
and security of PEC personnel, the contact details of individual staff members will not be 
released to external parties/complainants.  
 

https://www.pengerangenergy.com/contact.html
mailto:info@pengerangenergy.com
mailto:info@pengerangenergy.com


3. The findings of the all investigations will be entered into the grievance file and used to 
determine eligibility (see above Grievances to be Directed Outside of the PEC Grievance 
Procedure). If the Grievance is considered to be ineligible the HR and Community Relations 
team will contact the complainant within 3 working days and explain that the complaint was 
not recognised as eligible.  
 
4. For all types of Grievances, the HR and Community Relations team will listen attentively 
to the person while he/she expresses his/her grievance. In many cases, simply listening with 
empathy helps to calm the situation.  
 
5. During this first meeting if the grievance is resolved, the case is considered closed and it 
is registered as such.  
 
6. If a grievance is more complex, PEC and/or the contractor conduct an investigation to 
verify whether the grievance is genuine as related to project commitments. This is  done in 
the presence of the person or the representatives of the local community lodging the 
grievance. PEC will investigate fully all grievances submitted, and will involve other 
departments, contractors and senior management as required in the process in order to fully 
understand the circumstances that led to the grievance being raised. This should be 
performed in a timely manner to avoid delaying the resolution of a grievance. PEC will aim to 
resolve any grievances within 30 days from the date that it was received. This timeframe can 
be extended to 60 days for more complex grievances, if required.  
 
7. The local authorities and/or representatives may be invited to attend the investigation if 
the grievance is warrants their involvement.  
 
8. The HR and Community Relations team will communicate and explain the grievance to 
the appropriate person in PEC or in the Contractor organisation.  
 
• Example, if the grievance involves one of the workers, they will contact the head of human 
resources of his/her company, and also his/her direct supervisor, as well as the worker 
himself/herself. If the complaint is environmental in nature it will be reviewed by an 
environmental professional within the team and so on.  
 
9. The HR and Community Relations team will consult other departments to determine the 
practical corrective action(s) or mitigation of the grievance.  
• nature of the corrective action;  
• time in which it must be implemented;  
• person responsible for implementation; and,  
• log information in the Grievance Registry.  
 
10. Contractors responsible for constructing the PEC facilities and ensuring compliance with 
construction related environmental and social commitments:  
• consider proposed solutions with their construction team for agreement and execution;  
• notify and discuss proposed corrective actions with PEC Human Resources and 
Community Relations team and Construction Management and the party that raised the 
grievance within 7 days and agree an implementation schedule;  
• obtain written authorisation to proceed with the corrective actions, as needed, e.g. repair 
third party infrastructure etc; and,  
• execute corrective actions under supervision of PEC  HR and Community Relations team.  
 
11. PEC and/or the contractor implement this solution.  
 
12. If the complainant accepts the corrective actions, they sign a letter of acceptance and the 
grievance is closed subject to a 15 days monitoring period.  



 
13. If the proposed solution or executed solution is not accepted by the complainant, the 
grievance is elevated to a Grievance Review Committee (Section 4.3).  
 
14. PEC and/or the Contractor HR and Community Relations team will consider if 
refinements to procedures or practices could reduce the probability of recurrence. PEC 
coordinates any changes to plans, procedures and methods with the Contractors within 
contractual restrictions.  
 
 
 

4.3 Grievance Review Committee (GRC)  

 
The GRC will be set up by PEC to address complaints as a result of the project 
implementation. The GRC will include the Human Resources and Community Relations 
team leader, representatives from PEC, EPC Contractors and at least two representatives 
from local communities. A coordination of resolutions within the GRC will be the HR and 
Community Relations team’s responsibility.  
 
All grievances shall be dealt with on a case by case basis. However, all will require further 
discussions with complainants and community members to mitigate perceptions that 
resolutions unfairly benefit PEC.  
 
If attempts to resolve a grievance through the steps in Section 4.2 above do not result in an 
acceptable grievance resolution, the grievance may be elevated by the HR and Community 
Relations team to a specially-formed grievance committee. The committee may include local 
representation from the authorities, with a defined chair. 
  
Documentation pertaining to an unresolved grievance will be given to the Chair of the 
Committee, who will seek and give opinion about how to resolve the case and who will 
attempt to resolve the case through conciliation.  
 
As a last resort, aggrieved parties have a right to take legal action. This is a more formal 
rights based approach that shall only be taken if all other approaches have failed or when 
there are serious conflicts about facts and data. The final decision will be taken by the 
arbitrator or courts based on compliance with laws, policies, standards, rules, regulations, 
procedures, past agreements or common practice.  
 

4.4 Grievance tracking  

 
Once a verbal or written grievance is received, it will be screened for validity (e.g. to ensure 
that nothing is blatantly false) and logged into a central grievance mechanism database 
within 3 business days. An extract of the database can be found in Appendix B. Grievances 
shall be assigned a case number and records of communication/consultation shall all be 
attached with the relevant entry and filed. The database shall be monitored regularly for 
recurring grievances so that appropriate mitigation can be developed.  
 
Grievances will be categorised into the aspect it relates to such as the type of activity, 
geographical area (e.g. Tanks, Pipeline, Camps, Refinery, Liquid Terminal), which EPC 
contract it covers (EPC1, EPC2 or EPC3 where applicable), HSE Management System 
Element, or overall Project Environmental and Social Performance.  



 
PEC anticipates that the following direct impact grievances could be categorised as follows:  
 
 
• Possible impacts on marine life  
• Possible impacts on fish and fisheries catch  
• Job issues  
• Third party injuries or conflicts  
• Damages to infrastructure  
• Loss of livestock (goats, cows) 
• Damage and temporary interruption of access roads  
• Road congestion  
• Nuisance caused by noise or dust  
• Unplanned use of land  
• Environmental issues (soil and water contamination, erosion, damage to wildlife or 
vegetation, hunting and fishing, improper right of way restoration etc)  
• Behaviour of personnel  
• Community health and safety  
• Cultural issues.  
 
Categorising grievances will allow PEC to establish trends and adapt its own, and 
Contractor’s management system where needed to improve environmental and social 
performance and reduce the overall number of grievances resolved.  
 
If a grievance is the result of a non-compliance to project environmental and social project 
commitments and could result in harm to people or serious environmental impact, the HR 
and Community Relations team will consult directly with the Construction Management 
Team and CSR Manager and may recommend a temporary suspension of an activity. Any 
member of staff or contractor has the right to refuse or stop work that is unsafe. 
  
Should PEC receive a grievance that is not related to PEC-executed projects but within the 
larger PIP area, it will be forwarded to PIP for them to coordinate a response with the 
appropriate third party. The complainant will be informed accordingly. These grievances will 
not be tracked. 
  
In addition to categorising a grievance, the following information will also be collected in a 
standards format:  
• Name, address, contact number, place or community of residence.  
• When and where the grievance was received.  
• Name of the HR and Community Relations team members who received the grievance.  
• Basic information about the party making the grievance for providing feedback.  
• Corrective actions and dates when they were initiated and completed;  
• Dates when the required notifications and feedback were given to the affected party  
• Date when all parties agreed the grievance was closed-out.  
 
It is voluntary for the individual making the grievance to provide personal information.  
 

4.5 Grievances Outside of the PEC Grievance Procedure  

 
Following best practice, all grievances and claims from local communities should be 
accepted and no judgment made prior to investigation, even if complaints are minor. 
However, several types of grievances deserve special consideration and possible redirection 
to other grievance resolutions channels, such as:  



 
• Complaints clearly not related to the Project: It is sometimes difficult to determine which 
issues are related to the project and which are not. If in doubt, employees designated to 
receive grievances should accept the complaint and assess its legitimacy. Making upfront 
agreements with communities as to which types of claims are and are not project-related will 
help avoid misunderstandings in individual cases.  
 
• Complaints constituting criminal activity and violence: In these cases, complainants 
should be referred to the formal justice system.  
 
• Commercial disputes (i.e. CONTRACTOR not paying to third parties): Commercial 
matters should be stipulated for in contractual agreements and issues should be resolved 
through a variety of commercial dispute resolution mechanisms or civil courts.  
 
• Issues related to Governmental policy and Government institutions: It is not 
uncommon for communities to use company grievance mechanisms to bring complaints 
related to aspects of project implementation that are a responsibility of, and implemented by, 
public institutions and their officials—for example, issues related to the resettlement process 
handled by local governments for the project needs. The private sector is not obliged to 
address such complaints. Communicating clearly to local communities about the role, 
responsibilities, and limitations of the PEC Grievance Mechanism is a must, but it may not 
suffice in practice. Governments may not have enough capacity (either resources or 
processes) to handle grievances, or they may be inaccessible to affected communities. At a 
minimum, such grievances can be captured through the PEC system, and then COMPANY 
may choose to pass the grievances to authorities and let the communities know how to 
follow up.  
 

 
 
 
 

5 CONSULTATION AND DISCLOSURE  

 
The disclosure of this procedure is done through the corporate website. A simplified 
summary procedure will be documented in the Project Offices and the HR and Community 
Relations team will be well versed and trained in the Grievance Procedure. Contractors 
should train their personnel on how the PEC grievance procedure must be followed. The 
procedure and forms should also be easily accessible and the same forms will be used by all 
EPC Contractors to ensure consistency of collecting and analysing received grievances.  
During Stakeholder Engagement sessions and community engagement meetings, the 
grievance process will also be explained.  

 

6 VERIFICATION AND MONITORING 

  
PEC will carry out monitoring to ensure that Contractor and subcontractors are adhering to 
the requirements and commitments contained in the PEC Management Plans and 
Contractor Implementation Plans. All monitoring requirements shall be established within the 
Contractor Plans with details of resources, monitoring, and assurance methods included 
within the Contractor’s ESMS.  
 



This entails good record keeping of complaints raised throughout the life of the construction 
and operation of the Project. On receipt of grievances, electronic notification to management 
must be distributed. Grievance records must be made available to management at all times.  
 
Monthly internal reports will be compiled by the HR and Community Relations Team leader, 
supported by CLOs as required and distributed to the management team. These grievance 
reports will include:  
 
• The number of grievances logged in the proceeding period by level and type (with further 
details of the location of the incident/issue).  
• The number of stakeholders that have come back after 15 days of monitoring period stating 
they are not satisfied with the resolution.  
• The number of grievances unresolved – by type - after 30 days for relatively straightforward 
grievances and 60 days for complicated cases.  
• The number of grievances resolved after 30 days, without accessing legal or third party 
mediators, by level and type 
• The number of grievances of the same or similar issue  
• PEC responses to the concerns raised by the various stakeholders.  
• The measures taken to incorporate these responses into project implementation.  
 
These reports and other records will be made available for external review if required.  
 
EPC Contractors shall also submit monthly reports aligned to the PEC reports 
.  
An appropriate grievance report should be part of PEC annual reporting. Annual reports will 
be made available to the public (through the PEC website). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

APPENDIX A – Grievance Form – Sample 
 

Grievance Action Form 

Part – A Location:  Complaint Number (to 
be taken from the 
consultation tracking 
database) 

Date Received: 

Name : Method of Response 
 
Verbal in Person 
Verbal on Telephone 
Written – handed 
Written – Email 
Written – Notice Board 

Address: 
 
 
 
Contact Number: 

Part B                                          COMPLAINT 

 
Description: 
 
 
 
Name: 
 
Signature:                                                                                       Date: 

Part C                                        Response from PEC 

 
Description: 
 
 
 
Name:                                                                    Position: 
 
Signature:                                                              Date:                          

Part D Verification of Response and Corrective Action if required 

Follow Up details: 
 
 
 
Close Out Date:                                                                   Signature: 

Part E Acknowledge Receipt of Response 

 
Name:  
 
Signature:                                                          Date:  
 

 

 
 
 
 



 
 

Appendix B Grievance Database Template 

 
Sr.No Code Date  Name Organization  Contact Description Method Action 

Outcome 
Responsible Result Target 

Date of 
Completion 

Actual 
Completion 
Date 

Status Re-
apeal 

Date 

                

                

                

                

                

                

                

                

                



 



 

 

PEC TECHNICAL STANDARDS 
 

HEALTH, SAFETY AND ENVIRONMENT 
 

 

 

 

 

 

 

 

 

 

 
 

Social Accountability Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



PREFACE 
 
PEC Technical Standards (PTS) are based on the experience acquired during the 
involvement with the design, construction, operation and maintenance of processing 
units and facilities of Aromatic Complex Project in Singapore. Where appropriate 
they are based on, or reference is made to, national and international standards and 
codes of practice. 
 
The objective is to set the recommended standard for good technical practice to be 
applied by PEC' OPUs in oil and gas production facilities, refineries, gas processing 
plants, chemical plants, marketing facilities or any other such facility, and thereby to 
achieve maximum technical and economic benefit from standardization. 
 
The information set forth in these publications is provided to users for their 
consideration and decision 
to implement. This is of particular importance where PTS may not cover every 
requirement or diversity 
of condition at each locality. The system of PTS is expected to be sufficiently flexible 
to allow individual operating units to adapt the information set forth in PTS to their 
own environment and requirements. 
 
When Contractors or Manufacturers / Suppliers use PTS they shall be solely 
responsible for the quality 
of work and the attainment of the required design and engineering standards. In 
particular, for those requirements not specifically covered, it is expected of them to 
follow those design and engineering practices which will achieve the same level of 
integrity as reflected in the PTS. If in doubt, the Contractor or Manufacturer/Supplier 
shall, without detracting from his own responsibility, consult the 
owner. 
 
The right to use PTS rests with three categories of users: 
 

1. PEC and its affiliates. 
2. Other parties who are authorized to use PTS subject to appropriate 

contractual arrangements. 
3. Contractors/subcontractors and Manufacturers/Suppliers under a contract 

with users referred to under 1) and 2) which requires that tenders for projects, 
materials supplied or - generally - work performed on behalf of the said users 
comply with the relevant standards. 
 

Subject to any particular terms and conditions as may be set forth in specific 
agreements with users, PEC disclaims any liability of whatsoever nature for any 
damage (including injury or death) suffered by any company or person whomsoever 
as a result of or in connection with the use, application or implementation of any 
PTS, combination of PTS or any part thereof. The benefit of this disclaimer shall 
inure in all respects to PEC and/or any company affiliated to PEC that may issue 
PTS or require the use of PTS. 
 
Without prejudice to any specific terms in respect of confidentiality under relevant 
contractual arrangements, PTS shall not, without the prior written consent of PEC, 



be disclosed by users to any company or person whomsoever and the PTS shall be 
used exclusively for the purpose they have been provided to the user. They shall be 
returned after use, including any copies which shall only be made by users with the 
express prior written consent of PEC. 
 
The copyright of PTS vests in PEC. Users shall arrange for PTS to be held in safe 
custody and PEC may at any time require information satisfactory to PEC in order to 
ascertain how users implement this requirement. 
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1. PURPOSE  
 
The purpose of this Plan is to define the SA activities to be carried out in the 
workplaces within the boundaries of the construction site, temporary facilities, lay-
down areas, camps and accommodations, canteens etc., during the execution and 
operation stage of the PROJECT.  
 

2. SCOPE  
 
This Plan applies to all construction, commissioning, start up and operation activities 
to be carried out by all PERSONNEL working on the PROJECT and/or visiting the 
PROJECT as well. 
  
It is a working document subject to ongoing review, and possible revision, during the 
lifetime of the PROJECT.  
 
 

3.1 SA DEFINITION  
 

CHILD  Any person less than 15 years of age, 
unless the minimum age for work or 
mandatory schooling is stipulated as 
being higher by local law, in which 
case the stipulated higher age applies 
in that locality  

CHILD LABOUR  Any work performed by a child 
younger than the age(s) specified in 
the above definition of a child, except 
as provided for by ILO 
Recommendation 146.  

COMPANY  The entirety of any organization or 
business entity responsible for 
implementing the requirements of this 
standard, including all personnel 
employed by the company  

CORRECTIVE AND PREVENTIVE 
ACTION  

An immediate and continuing remedy 
to a non-conformance to the IFC PS2 
standard  

PERSONNEL  All individual men and women directly 
employed or contracted by a company 
including directors, executives, 
managers, supervisors, and workers  

WORKER  All non-management personnel  

YOUNG WORKER  Any worker over the age of a child, as 
defined above, and under the age of 
18.  



 
 
 

LEADERSHIP AND COMMITTMENT  
 
Owners Management Team (All levels) and CONTRACTOR’s management (Project 
Director, Project Manager, Site and Construction Managers, Functional managers 
Home Office and Construction Site) is committed to execute the Plan in a manner 
that is uncompromising on issues of health, safety, environment and security.  
 
Senior management of CONTRACTOR will personally practice SA leadership, 
demonstrate visible commitment to the project’s SA policy and strategic objectives, 
and provide resources to foster a project culture that embraces and accepts nothing 
but optimal SA behavior.  
 
CONTRACTOR management is committed to never, for whatsoever reason, let that 
cost, schedule, and any other possible concerns could prevail over SA requirements 
of the PROJECT. 
 
 
 

POLICY AND OBJECTIVES  
 
SA Policy  
 
Pengerang Energy Complex SDN BHD recognises the creation of a proper human 
workplace for among the highest corporate priorities, and as a key contribution to 
cultural sensitivity, sustainable development and therefore human evolution.  Our 
goal is to promote continual improvement of our organization through education, 
training, communication and through the involvement of all the employees. 
 
The Social Accountability Policy is established to fulfil our social obligation to provide 
a fair and human working environment to each and to the whole to our employees. 
The social accountability system is to be considered both as an integral part of our 
business and as a key element of management.  
 
In pursuing its activities, PEC is committed to develop awareness, competence and 
control in compliance with the applicable law and regulation, the conventions of the 
ILO and other subscribe requirement, as well as to respect the agreed international 
labour criteria and their local interpretation.  
 
PEC management commits itself to accomplish perceived social obligation by talking 
all appropriate measures to meet and – wherever possible – to exceed requirement 
addressed by IFC – PS2 standards. The organization will therefore: 
 

✓ Avoid Child Labour 
✓ Avoid forced and compulsory labour 
✓ Provide safe working environment at workplace 



✓ Identification of potential hazards to workers 
✓ Provision of preventive and protective measures  
✓ Training and Awareness   

 
Wherever PEC has control or influence, including operations with contractor, we will 
improve social accountability management system through periodically verification of 
specific results and of overall actuation. 
 
We believe that by complying with this policy as well as with our customers and 
stakeholders, we will ultimately contribute to enhance the standard of life of our 
employees of our contractors and of our society in general. 
 
 
 
 
Chong Ying Haur 
Director - Pengerang Energy Complex SDN BHD 
 
 
 

Policies, distribution and publicizing  
 
Signed copy of the SA Policy and the PROJECT HSE Policy shall be affixed on 
strategic places of site offices and other relevant site premises where can be well 
visible to all employees.  
 
The principles of the SA Policy will be exposed to all employees during the HSE 
Orientation (which includes a dedicated SA Orientation section) upon arrival on site, 
and during other relevant trainings and meetings.  
 
Copy of the SA Policy is distributed to all SUBCONTRACTORs.  
 
Copy of the SA Policy, if necessary or requested, is distributed to other interested 
parties (Public Authorities, citizens’ Associations, etc.). 
 
 
 

Objectives  
 

✓ Strive to eliminate all occupational injuries and illnesses;  

✓ Achieving Zero Accidents and Zero Incidents;  

✓ Promote SA objectives as a constant value while executing work;  

✓ Enhance employee awareness and involvement in our health, safety and SA 
program implementation;  

✓ Meet each governmental authority's SA legal requirements;  



✓ Increase employees' consistent use of correct SA practices in their daily work 
activities;  

✓ Implement a training program that support the achievement of personal 
competency in relation to SA program;  

✓ Ensure that SA concerns can be raised and addressed at all level of the 
organization;  

✓ Continually monitor and improve the SA performance;  

✓ Select CONTRACTORs that are committed to SA implementation in their 
organization;  

✓ Ensure that all our employees return home at the end of the workday in sound 
physical condition.  

 
 

SITE SA ROLES AND RESPONSIBILITIES  
 
The execution of the Plan requires a continuous active input from CONTRACTOR,  
 
CONTRACTOR’s role is to manage the “PROJECT” SA program and to coordinate 
the actions of all parties involved to ensure a concerted effort to achieve the 
maximum SA performance level. 
 
 

Responsibilities and Competencies  
 

1. CONTRACTOR Project Director and/or Project Manager  
 

Roles and responsibilities:  

•  He takes overall responsibility for PROJECT SA requirements and for the 
achievement of PROJECT SA objectives as per SA Policy and Commitments;  

•  Assurance that SA Management System is implemented throughout all phases of 
the PROJECT;  

•  Assurance that suitably competent SA personnel are assigned to the PROJECT;  

•  Assurance that sufficient resources, human and material are allocated for all SA 
requirements;  

•  Monitor the PROJECT SA performances.  
 

2. CONTRACTOR Site Manager  
 
Roles and responsibilities:  

•  Ensure the implementation of the SA policy and the SA Plan on Site;  

•  Ensure that all relevant SA requirements are well known and implemented by the 
site personnel, and that all delegations of responsibility and authority concerning SA 



(from himself to other field management personnel) are fully understood and 
appreciated;  

•  Ensure that all SA procedures and instructions are fully implemented;  

•  Participate at the SA meeting periodically organized by CONTRACTOR and 
OWNER;  

•  Verify that inspection and audit follow up activities are fully and timely taken;  

•  Participate in the investigation of high-potential events that might have impact on 
the SA program;  

•  Promote corrective actions for any identified anomaly and non-conformity.  
 

3. CONTRACTOR Commissioning Manager  
 
Roles and responsibilities:  
 
The Commissioning Manager shall assist the Site Manager in planning and 
implements the SA program, ensuring that all the Pre-Commissioning and 
Commissioning activities are:  

•  Performed in accordance with PROJECT SA Standards  

•  Participate to the SA monitoring program to Ensure that the SUBCONTRACTORS 
operating  
Pre-Commissioning and Commissioning are aware of and comply with the SA 
requirements  

•  Participate in the investigation of high-potential events that might have impact on 
the SA program;  

•  Promote corrective actions for any identified anomaly and non-conformity.  
 
 

4. CONTRACTOR Construction Manager  
 
Roles and Responsibilities:  

•  Assist the Site Manager in planning and implement the SA Program to ensure that 
all the working places are in accordance with SA standard;  

•  Perform and co-ordinate construction work in the safest manner;  

•  Conduct regular SA inspections and Audits on the area of competence to ensure 
that all SUBCONTRACTORs are aware of and comply with the SA requirements;  

•  Verify that inspection and audit follow up actions are fully and timely taken;  

•  Participate in the investigation of high-potential events that might have impact on 
the SA program;  

•  Promote corrective actions for any identified anomaly and non-conformity.  
 
 
 

5. CONTRACTOR Site HSE Manager  
 
The Site HSE Manager takes the following roles and responsibilities:  

•  Assist the Site Manager in the general supervision of the SA program;  

•  Monitor the implementation of the SA program;  

•  Provide a dedicated “Audit and Inspection program”;  



•  Assist the Construction Manager, Supervisors and foreman in promoting a 
preventive approach within their respective work groups;  

•  Execute periodical Audits and Inspections on site and address appropriate 
CORRECTIVE AND PREVENTIVE ACTIONS  

•  Prepare Audits and Inspection formal reports and verify the follow up;  

•  Guide and facilitate the investigation of high-potential events that might have 
impact on the SA program;  

•  Organize and participate to all relevant site “SA Meetings” and prepare the 
relevant MOM;  

•  Verify the adequacy and application of the Site SA Plan and all related practices to 
the evolution of the PROJECT;  

•  Update the SA documentation during all the construction phases when deemed 
necessary;  

•  Provide a “Site SA Training program”;  

•  Coordinate and directly participate, while appropriate, the SA Training activities on 
site;  

•  Keep SA anomalies and events recording, identifying the areas to which 
prevention must be addressed;  

•  Lead and coordinate the activities at Site of the SA Committee;  

•  Provide the SA section of the periodical Site PROJECT Report;  

•  Prepare and update the Site SA Statistics, verifying the SUBCONTRACTOR's 
performance versus the PROJECT and RAPID SA Objectives, Targets and 
performance indicators; propose recovery plan in case of deficiencies  

 

6. HSE Supervisors/Officers  
 
The HSE Supervisors/Officers report to the Site HSE Manager. Roles and 
responsibilities:  

•  Participate to monitoring the SA activities at Site, including auditing and 
inspections;  

•  During the daily inspections conducted in the working areas, they will monitor also 
the implementation of the SA aspects;  

•  Conducting the training of new hires at all levels of personnel present at Site on 
SA matters;  

•  Participate to the investigation of all incidents, accidents and near misses;  

•  Take action and report immediately to the Site HSE Manager in case of any 
anomalies;  

•  To be of constant advisor on the field for any problem related to SA for all the 
personnel present at Site;  

•  Participate to the SA Committee meeting;  

•  Contribute actively to the investigation of high-potential events that might have 
impact on the SA program.  
 
 
 
 

7. Superintendents and Supervisors  



 
Roles and responsibilities:  

•  Participate in the CONTRACTOR’s and OWNER’s scheduled work area Audits or 
Inspections and implement and document required corrective actions;  

•  Verify the enforcement of SA rules, regulations and document all actions taken to 
ensure compliance with those;  

•  Attend, actively participate and consistently demonstrate a strong leadership at 
weekly Toolbox Safety Meetings;  

•  Shall be thoroughly familiar with this procedure and with their individual 
responsibilities regarding its implementation and enforcement;  

•  Supervisor shall ensure that only competent persons are assigned work tasks. 
This includes ensuring the WORKER has the skills, physique and knowledge to 
safely execute the work task.  
 
 

8. Employees  
 
Roles and responsibilities:  

•  Employees must know, understand and comply with the SA requirements as 
applicable to the work they perform;  

•  Employees must report to their Supervisor any anomalies that may affect their 
health and safety at work or disregard of the SA principles;  

•  Employee must advise their immediate Supervisor whenever unsure of the 
instructions received for the assigned task or where concerned for the safety of the 
work environment or for any SA principle disregarded.  
 
 

9. HR - Representative  
 

•  Assist the Site Manager in the general supervision of the SA program;  

•  Provide support for the verification of the workers’ accommodations with reference 
to the country applicable laws, regulations and related SA standards;  

•  Update the site team regarding possible changing of the local laws and regulations 
in relation to SA implementation;  

•  Contribute to the monitoring implementation of the SA program at site and 
accommodation areas;  

•  Assist the Construction Manager, Supervisors and foreman in promoting a 
preventive approach within their respective work groups;  

•  Participate to the periodical Audits and Inspections on site and address 
appropriate CORRECTIVE AND PREVENTIVE ACTIONS.  
 
 

10. SUBCONTRACTOR’s SA Referent  
 

Each SUBCONTRACTOR shall nominate a person, within its site management 
team, that will act as a referent for the entire SA related issues.  
In particular, this person will be referent to:  

•  Assist the CONTRACTORs SA Team present at site to promote the SA Policy, 
within the respective organization;  



•  Participate to SA activities at Site, including auditing and inspections;  

•  Monitor the implementation of the SA program;  

•  Participate to the investigation of high-potential events that might have impact on 
the SA program;  

•  Participate to all relevant SA Meetings;  

•  Organize SA Meetings and prepare relative MOM, when deemed necessary;  

•  Verify the adequacy and application of the Site SA Plan and all related practices to 
the evolution of the PROJECT;  

•  Update the SUBCONTRACTOR's SA documentation during all the PROJECT 
phases;  

•  Provide a SA Training program;  

•  Coordinate and directly participate to the SA Training activities at site;  

•  Keep SA anomalies and events recording, identifying the areas to which 
prevention must be addressed.  
 
 

STANDARDS AND SPECIFICATIONS  
 
The following laws, regulations, codes, standards and specifications will be applied 
in order of priority in this PROJECT:  
 

✓ Malaysian applicable laws, prevailing industry standards and IFC – PS2 
standards 

 
EMPLOYMENT contract specifications;  

✓ OWNER’s standards and procedures;  
✓ CONTRACTOR’s SA Management System, Plans, Programs, Procedures 

and work practices. 
✓ When national applicable laws, prevailing industry standards, other 

requirements to which the CONTRACTOR subscribes, and this standard 
address the same issue, the provision most favorable to WORKERSs shall 
apply.  

 

COMMUNICATIONS  
 
Language  
 
PROJECT publications and general communication or notices at site will be both 
English and Malaysian language, in accordance with contractual requirements.  
 
In order to facilitate the communication between the work force and all other parties, 
an adequate number of bilingual staff (English and Malaysian language) will be 
employed in the working area.  
 



All HSE/SA trainings for the workforce, including training material and booklets, will 
be translated in prevalent languages spoken by the employees.  
 
 
Communication  
 
PEC recognizes that an efficient communication between all the parties involved is a 
key factor for an effective implementation of the SA management system.  
 
PEC will utilize many different mediums to educate, raise SA awareness of workers, 
motivate and stimulate participation.  
 
These may include: 
 

TOP-DOWN  BOTTOM-UP  

✓ HSE/SA General Induction 
course  

✓ HSE/SA fliers;  
✓ HSE/SA news;  
✓ Bulletins and posters;  
✓ Tool box meetings;  
✓ Periodical SA meetings;  
✓ SA Meetings between the 

management and employees’ 
representatives;  

✓ Internal communications;  
✓ Display of information on notice 

boards;  
✓ Specific SA meetings or 

courses with WORKERS 
participation.  

✓ Suggestions by sheets or by 
computer advisory to the 
HSE/SA Office;  

✓ Submission of non-conformity 
reports about anomalous 
conditions;  

✓ Tool box meetings;  
✓ Meetings on SA between the 

Management and employees’ 
representatives.  

 

 

Meetings  

CONTRACTOR and SUBCONTRACTORS will conduct, as minimum, the following 
meetings that may have content relevant to SA:  

1. Kick-off HSE/ SA Meeting 

• Attended by: SUBCONTRACTOR and CONTRACTOR Site Management  

• Chaired/conducted by: CONTRACTOR Site Manager  

• Timing: As required  

2. Tailgate Meeting (Tool Box Meetings)  

• Attended by: All SUBCONTRACTOR’s workers and CONTRACTOR’s 

representative • Chaired/conducted by: SUBCONTRACTOR’s Supervisors 



and/or SA Referent 

• Timing: as per schedule/ need  

3. Discipline supervisor’s meeting 

• Attended by: All SUBCONTRACTOR’s and CONTRACTOR’s discipline 
Supervisors  

• Chaired/conducted by: CONTRACTOR’s Superintendent/Supervisor  

• Timing: as per schedule/ need  

4. HSE/SA coordination meetings 

• Attended by: All SUBCONTRACTOR’s and CONTRACTOR’s Site 
Managers/Representative, All  

SUBCONTRACTOR’s HSE Managers/Representative 

• Chaired/conducted by: CONTRACTOR’s HSE Manager • Timing: Weekly  

5. HSE/SA PROJECT Committee Review meeting 

• Attended by: All members of SA Committee  

• Chaired/conducted by: CONTRACTOR’s Site Manager  

• Timing: Monthly  

 
 

Records and Reports  
 
SA communication is retained and transmitted in written records and reports.  
 
A PROJECT HSE/SA monthly report will be produced; it will address to SA matters, 
incidents, issues requiring attention, look ahead items, and status of SA site 
performance through analysis of defined key performance indicators for the period of 
agreed upon. 
 
SA records will be retained by the CONTRACTOR's HSE Manager and by the 
SUBCONTRACTOR's SA representative, or both.  
 

TRAINING  
 
PEC will provide a detailed SA Training program that will be combined and 
integrated with the HSE Training Program in agreement with OWNER contractual 
requirements and CONTRACTOR standards.  
 
This program will be revised and updated periodically to reflect and incorporate, just 
in time, trainings that may arise from work execution issues.  



The SA training embraces the following:  
 

SA Induction (as part of the “HSE Orientation”); all PERSONNEL  

SA Training for Management and supervision; Management and supervision of 
CONTRACTOR and OWNER.  
 
 

COMPETENCY TESTING:  

All HSE/SA inductions and trainings will have competency testing as part of the 
course.  

No PERSONNEL will be able to undertake work on the PROJECT unless they have 
successfully passed the relevant competency test.  

Following successful completion of the HSE Orientation, individuals will be provided 
with a HSE sticker to be put on the helmet.  

 

SELECTION OF SUBCONTRACTORS AND VENDORS  

CONTRACTOR applies specific procedures in order to, first, qualify and insert 
in a “vendor list database” and, second, select the possible 
SUBCONTRACTORS to be included in the ITB (instructions to bidders) 
Phase.  

A database has been created with all the information relevant to all aspects 
and capacity of the SUBCONTRACTOR including the SA performance.  

SA concurs to the semi quantity evaluation and general evaluation of the 
candidates during all stages of the selection process.  

In particular, during the ITB stage the candidates are informed about all SA 
general and PROJECT specific requirements and are requested to submit the 
following information as a minimum:  

• HSE Organization; 

• HSE Policy; 

• HSE MS; 

• HSE Statistics for the last 3 year • Code of ethics.  

 



MEASURE TO PREVENT AND MONITOR CHILD AND YOUNG LABOR  

CONTRACTOR shall not engage in or support the use of CHILD labor and will 
request to SUBCONTRACTORs to do the same, in line with SA plan or IFS2 
requirements, local Laws and Regulations  

CONTRACTOR will issue a specific Security procedure in order to address the 
monitoring and control of the construction site and related facilities accesses.  

CONTRACTOR will issue and consign to each individual, that wish to enter at site 
premises for work and / or visit purpose, a Personal Site Gate Pass which allow the 
requester to enter from the controlled site accesses.  

The Security Procedure will specify terms and conditions that the requester must 
meet to be entitled/ authorized to enter the PROJECT premises.  

Any request of access for a CHILD will be rejected by CONTRACTOR and access 
will be denied; furthermore, this request will generate an “Alert Observation” which 
will be sent to the SA Team in order to proceed with a detailed investigation 
regarding the involvement of CHILDS, as per Procedure.  

Request of access for YOUNG WORKER shall be approved by CONTRACTOR Site 
Manager and HSE Manager after having checked that the Malaysian Labor Law and 
the Procedure requirements are met.  

CONTRACTOR SA Team and Security Team, if applicable, will continually monitor 
the site accesses and perform random checks and control of gate passes, in order to 
ensure that the Security procedure instruction are fully implemented during the 
PROJECT execution.  

CONTRACTOR SA Team will perform Audits and Inspections activities also in the 
SUBCONTRACTORS Camp, Canteen and facilities in order to ensure that 
PROJECT requirements are met also for the specific matter.  

 

FREEDOM OF ASSOCIATION & RIGHT TO COLLECTIVE BARGAINING  

CONTRACTOR will facilitate and support the workers right to form, join, and 
organize trade unions of their choice and to bargain collectively on their behalf 
with their company during the PROJECT execution and will request 
SUBCONTRACTORS to do the same, in line with SA requirement, Malaysian 
Laws and regulations.  

CONTRACTOR will ensure that the workers have the possibility to meet at 
CONTRACTOR or SUBCONTRACTORS Site Facilities i.e. training room, site 
canteen, etc to discuss, for one hour during working time, any issue pertaining 
to labor right, contracts, working time, over time, etc.  



In case unions representatives are not available on site, workers can address 
any SA issue to the SA team and/or to headquarters Worker Representatives.  

DISCRIMINATION  

CONTRACTOR bans all form of discrimination in all activities and/or place 
where it can execute its influence, as specified in the Procedure and SA 
Policy, in line with SA  requirement, local Law and regulations.  

CONTRACTOR will not engage in or support discrimination in hiring, remuneration, 
access to training, national or social origin, caste, birth, religion, disability, gender, 
sexual orientation, marital status, union membership, political opinions, age, or any 
other condition that could give rise to discrimination.  

CONTRACTOR will not allow any behavior that is threatening, abusive, exploitative, 
or sexually coercive, including gestures, language, and physical contact, in the 
workplace and, where applicable, i.e. facilities, camp, accommodation, etc.  

CONTRACTOR SA Team will monitor and prevent, through continuous 
Audit/Inspections and dialogue, that all workers, involved with PEC PROJECT, will 
never suffer or be threatened or abused in any way by the above said discrimination 
actions/factors.  

CONTRACTOR Site Management will be immediately alerted in case of any 
discrimination is detected for information and proper corrective actions.  

 

DISCIPLINARY PRACTICES  

CONTRACTOR will treat all PERSONNEL with dignity and respect and will 
not engage in or tolerate the use of corporal punishment, mental or physical 
coercion, or verbal abuse of PERSONNEL involved in the PROJECT 
including SUBCONTRACTORS, Suppliers, Vendors etc., in line with SA 
requirement, local Law and regulations.  

CONTRACTOR SA Team will monitor, through continuous Audit/Inspection 
and dialogue, that all workers, involved with PROJECT, will be treated with 
dignity and respect.  

CONTRACTOR Site Management will be immediately alerted in case of any 
disciplinary action is detected for information and proper corrective actions.  

REMUNERATION  

CONTRACTOR will respect the right of PERSONNEL to a living wage and 
ensure that wages paid shall always meet at least legal or industry minimum 
standards and shall be sufficient to meet the basic needs of PERSONNEL 



and to provide some discretionary income, in line with SA  requirement, local 
Law and regulations.  

CONTRACTOR will ensure that deductions from wages are not made for 
disciplinary purposes. Exceptions to this rule apply only when both of the 
following conditions exist:  

•  Deductions from wages for disciplinary purposes are permitted by 
national law;  

•  A freely negotiated collective bargaining agreement is in force.  

CONTRACTOR will not use false apprenticeship schemes to avoid 
fulfilling its obligations to PERSONNEL under applicable laws 
pertaining to Labor and social security legislation and regulations and 
will request SUBCONTRACTORS to do the same.  

CONTRACTOR SA Team will monitor, through continuous Audit/ Inspections and 
dialogue, with all workers, that these requirements are meet for all PROJECT 
involved PERSONNEL.  

CONTRACTOR Site Management will be immediately alerted in case of any non-
conformity detected in the subject matter, for information and proper corrective 
actions.  

 

Workers Organization 
 

PEC will not engage any direct or indirect labor workforce during the constructions 
and operational phase for the project. However, company will make the arrangement 
to out-source the work by engaging contractor or third parties for specific job in the 
construction and operation phase. PEC will comply with national law. Where national 
law substantially restricts workers’ organizations, PEC will not restrict workers from 
developing alternative mechanisms to express their grievances and protect their 
rights regarding working conditions and terms of employment.  

 

Workers Engaged by Third Parties  
  
With respect to contracted workers the PEC will take commercially reasonable 
efforts to ascertain that the third parties who engage these workers are reputable 
and legitimate enterprises and have an appropriate ESMS that will allow them to 
operate in a manner consistent with the requirements of this Performance Standard.  
 
PEC will establish policies and procedures for managing and monitoring the 
performance of such third-party employers in relation to the requirements of this 



Performance Standard. In addition, the PEC will use commercially reasonable efforts 
to incorporate these requirements in contractual agreements with such third party 
employers.  
 
PEC will ensure that contracted workers, have access to a grievance mechanism. In 
cases where the third party is not able to provide a grievance mechanism the client 
will extend its own grievance mechanism to serve workers engaged by the third 
party.  
 

Supply Chain  
 
Where there is a high risk of child labor or forced labor in the primary supply chain, 
PEC will identify those risks and make the procedure and guidelines for the 
contractor. If child labor or forced labor cases are identified, PEC will take 
appropriate steps to remedy them. PEC will also monitor its primary supply chain on 
an ongoing basis in order to identify any significant changes in its supply chain and if 
new risks or incidents of child and/or forced labor are identified, the company will 
take appropriate steps to remedy them.  
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LAND ACQUISITION AND RESETTLEMENT FRAMEWORK  

 

1. Project Introduction  

Pengerang Energy Complex Sdn Bhd (PEC) has been established in Malaysia to develop one 

of the largest and most competitive Aromatics Plants in the World, to be located in the 

strategic Pengerang Refinery and Petrochemicals hub in Johor, Malaysia, at the tip of the 

Malaysian Peninsula and directly opposite the City State of Singapore, sharing its attributes 

as a central trading hub and deep-water port. 

Developer Pengerang Energy Complex Sdn Bhd (PEC) developed by 

ChemOne Holdings Pte Ltd Singapore 

Technology UOP 

Investment USD 3.38 Bn 

Feedstock 6,356,000MTPA Condensate 

Product 2,274,000 MTPA Aromatics 
 

3,896,000 MTPA Oil Products 

Start-up Mid-2023 

10 years EBITDA USD 6.5 Billion 

Project IRR 13% 

 

2. Proposed Site Location for Pengerang Energy Complex 

The proposed site of the facility will be located within the PIPC in Pengerang, Johor below. 

 

Figure 1 PIPC Location in Johor 

PEC has identified 3 potential sites for its proposed PEC. Two proposed sites are within the 

Pengerang Integrated Chemical Complex whilst the 3rd is located slightly further north in 

the Pengerang Industrial Park. The proposed site locations are shown in Figure 2.  
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Figure 2 Proposed Site Location 

PEC has selected the optimum location prior to the commence of the EIA/ESHIA, while the 

three proposed site locations has been assessed and reported in the Site Suitability 

Assessment (SSA) that has been incorporated in the Environmental Impact Assessment (EIA).  

Based on the Local Plan, the proposed site for the PEC is located in the Mukim of Pengerang, 

District of Kota Tinggi, State of Johor, within Small Planning Block (Blok Perancangan Kecil, 

BPK) 1.1 that has an area coverage of 34,283.4 acres and is located under Planning Block BP 

1 which covers 125, acres or 9.7% of Kota Tinggi District. The Project is approximately 250 

acres in size, out of which one third will be left vacant for future expansion. The Project is 

located in the vicinity of settlement areas and industrial sites within PIPC that was allocated 

by Johor State Government’s to develop the south-east Johor area into an industrial area for 

both heavy and light industries  

PEC selected the PIP site as it is already designated as industrial zone and is compatible with 

government planning for the area in accordance with DOE/ PLAN Malaysia guidance; the 

proposed site is preliminary assessed as suitable for the PEC project; In addition, the PEC is 

situated a minimum of 500 m from the PIPC border as shown in Figure 5.2, and hence satisfies 

the minimum buffer requirement for heavy industry to public settlements.  

The site for the Project that was used as agricultural farm has been vacant and JCorp, with 

the support of Johor Petroleum Development Corporation (JPDC), has successfully obtained 

the land conversion approval from agriculture to industrial use in March 2019. This conversion 

supports the Johor State Structure 2030 Plan and the proposed Pengerang Masterplan.  

PEC has decided to follow the guideline provided by International Finance Corporations 

Performance Standard 5 Dated January 01 2012 on Land Acquisition and Involuntary 

Resettlement .  

These guideline help to make sure and recognize that project – related land acquisition and 

restriction on the land use does not have the impact on the local communities. All the 

involuntary resettlement which refers to physical displacement and to the economic 

displacement which leads to loss of income sources has been addressed and there will be no 

direct impact on the progress of contractions and operations of the manufacturing unit. 

 

3. LAND ACQUISITION / RESETTLEMENT FOR THE SITE 

The proposed location is strategically located and provided logistic support to access for 

feedstock and to cater the demand of the products. The critical success factor of this location 

is the low cost production and access to the land provided by PIPC and JCorp. 
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The potential site for development consideration has been defined in the PIPC master 

development plan. The allocated site for KPTC-MIRPD consideration is Lot Investor 2 and Lot 

Investor 3 within PIPC development zone. The location of both of the investor lot is presented 

in Figure 3-1 and aerial view based on Google earth image for the area is presented in Figure 

3-2. A review of the existing condition within both of the alternative sites and the merit and 

demerit of each site has been assessed and is summarised in Table 4-1 below.  

Based on the evaluation of both of the alternatives sites, Site A i.e. investor Lot 2 has been 

selected due to the following reason:  

Bigger land acreage is available in investor Lot 2. This provides more flexibility in project 

development layout alignment  

No significant settlement is located within the site. Only several houses are located within the 

project site and this is expected to significantly minimise the potential social impacts in results 

to resettlement issues  

No religious or cultural heritage significant site is located within the project boundary and this 

is expected to minimise social conflicts  

Generally the site is less populated and with lesser commercial activities in comparison to 

investor Lot 3  

While in terms of topography, environmentally sensitive land use, as well as accessibility and 

infrastructure, Site B (Investor Lot 3) was found in preference however the constraints 

predicted in Site A (Investor Lot 2) could be easily mitigated in design consideration as 

presented in the assessment column in Table 4-1.  

 

Figure 3.1 Location of Investor Lot 2 (Site A) and Investor Lot 3 (Site B) within PIPC 

Development Zone 
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Figure 3.2 Aerial View of Investor Lot 2 (Site A) and Investor Lot 3 (Site B)  

 

4. LEGAL FRAMEWORK FOR LAND ACQAUSITION AND RESETTLEMT 

The proposed site has been developed by JPDC and they have following mandates: 

• To plan and develop strategies for the downstream oil and gas development in Johor. 

• To coordinate and drive the execution of development projects. 

• To identify and manage funds required for financing the downstream oil and gas 

development in Johor. 

• To promote and market Johor’s downstream oil and gas industry to potential investors. 

• To enhance inclusiveness towards an equitable society with more access to economic 

opportunities in PIPC. 

• To ensure the availability of industry workforce to drive and sustain PIPC’s development 

growth. 

JPDC: Johor Petroleum Development Corporation Berhad or JPDC was incorporated on 9 April 

2012 as a federal agency, a subsidiary of Malaysia Petroleum Resources Corporation (MPRC). 

JPDC is strategic cooperation and collaboration between both the Federal and State 

Governments is key in ensuring the success of turning the State of Johor into a Sustainable, 

World-Class Downstream oil and gas hub. This cooperation is reflected in the composition of 

the Board of Directors of JPDC with equal representation from relevant Federal and State 

government agencies and co-chaired by the Chief Minister of Johor and a Minister from the 

Federal government. 
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Existing Oil and Gas Activities in Johor 

The most intensive oil and gas activity in Malaysia is presently carried out in Johor, where 

major oil storage, trading, bunkering, warehousing and manufacturing projects are located in 

Tanjung Bin, Tanjung Langsat and Pengerang districts. Johor state also allocated 20,000 acres 

of land in Pengerang District for Pengerang Integrated Petroleum Complex (PIPC) which 

accommodate of PETRONAS RAPID and DIALOG-Vopak Pengerang Deepwater Terminal (PDT). 

 

PENGERANG INTEGRATED PETROLEUM COMPLEX (PIPC) 

The focus on oil and gas projects, arising from the Economic Transformation Programme, will 

create a more dynamic and progressive oil and gas industry in Malaysia. Malaysia companies 

will be able to partake with local and foreign investors to invest in new technologies, new 

products as well as create countless job opportunities as several of these petrochemical 

projects take off in the near future. 

The Pengerang Integrated Petroleum Complex (PIPC) is one big step in creating value to the 

downstream oil and gas value chain in Johor. Sited in Pengerang, it is one of the largest pieces 

of investments in the Pengerang district and located on a single plot measuring about 20,000 

acres. The project will house oil refineries, naphtha crackers, petrochemical plants as well as 

a liquefied natural gas (LNG) import terminals and a regasification plant. 
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January 2013, two major catalytic projects have been committed within the PIPC area. The 

RM5 billion Pengerang Deepwater Terminal (PDT) is a joint-venture between DIALOG Group 

of Malaysia, Royal Vopak of Netherlands and Johor State Secretary Incorporated (SSI). 

The second mega-project within PIPC is PETRONAS RM53 billion Refinery and Petrochemical 

Integrated Development (RAPID) Project while the associated facilities will involve another 

RM36 billion in investment. The RAPID project site preparation is in progress and is expected 

to be commissioned by end of 2019. RAPID will have a 300,000 bbl. per day refining capacity 

while additional petrochemical plants will generate value to petroleum products produced in 

RAPID. 

Land Acquisition: The compensation given to affected resident arising from the land 

acquisition adhered to the Malaysia, Land Acquisition Act 1960. 

In the case of Pengerang, the compensation package was above the stipulation of the Land 

Acquisition Act 1960. 

 

 



Environmental and Social Assessment  
  Pengerang Energy Complex  

 

JCorp was invited by state government to develop an industrial park in Pengerang Industrial 

Complex and TPM Technopark Sdn Bhd (TTSB) is a wholly-owned subsidiary company of Johor 

Corporation (JCorp) empowered as the Planner, Marketing Agent, Developer & Manager of 

industrial estates owned by JCorp. 

Prospect and advantage from this land: 

▪ Single owner –KEJORA a government agency. Easier and faster land acquisition 

process. 

▪ No villages or residential area within the 790 acres land. Therefore, no relocation 

required. 

▪ Land rented out to mostly agriculture related activities such as cash crops and no 

permanent structure. 

▪ Located next to RAPID Petronas therefore convenient, efficient and cost efficient for 

industries requiring feedstock from RAPID. 

▪ The nearest residential area (Kg Lepau) is located 1.5km from PIP. 

Land Acquisition Process: 

▪ 18monthsprocess (5/2017 –10/2018) 

▪ 12 tenants accepted compensations and no further objection. 

▪ Currently JCORP is a beneficial owner over the land and JCORP have the right to 

develop it as an industrial area.  

Approvals 

▪ Conditional Development Order approval received on 26.11.2018 

o Subject to payment of Development Charge fee (in progress). 

o State Planning Committee’s approval (Obtained on 18.2.2019). 

o Full DO approval before 31 Dec 2019. 

▪ State Planning Committee approval for the re-zoning from agriculture to industry 

received on 18.02.19 

▪ Environmental Impact Assessment approval received on 05.09.19 

▪ Traffic Impact Assessment approved received on 17.09.18 
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5. Site Options Assessment based on the survey (Annex 1) 

No. Aspect 
Site A  

(Investor Lot 2) 

Site B  

(Investor Lot 3) 
Assessment Findings 

1. Area 3,648 acres 

(1,476.294 ha)  

2,000 acres 

(809.37 ha)  

Site A is preferable 

whereas space 

constraint is predicted 

for the development of 

the project at Site B  

2. Site Location Within the 

northern of PIPC 

zone  

Within the 

southern of PIPC 

zone  

No preference since 

both are located 

within PIPC and just 

next to each other  

3.  Topography  Topography of the 

site ranged in 

between 1m to 

110m with most of 

the area are flat at 

southern boundary 

and only limited 

area with higher 

elevation towards 

the northern 

boundary  

Generally, 

topography in this 

site is flat with the 

elevation in ranged 

of 1- 50m. Only a 

small hilly area is 

observed towards 

the north- western 

boundary  

Site B is in preference 

due to more gentle 

elevation within the 

area and this 

minimises earthwork 

during construction  

4. Hydrology & 

drainage 

system  

Principally the area 

is drained by 2 

river systems 

namely Sg Rengit 

at southeast 

direction and Sg 

Kapal at southwest 

direction. Besides, 

small area at the 

northern of the 

site is discharge 

into Sg Lepau 

which flow into Sg 

Sebina  

The site is drained 

by 2 main river 

systems i.e. Sg 

Rengit at the 

eastern boundary 

and Sg Kapal at the 

western boundary. 

An unknown 

stream flows from 

the central of the 

project site. All 

waterways within 

this site are 

discharging into 

the Strait of Johor.  

Site B is in preference 

where all rivers within 

the site discharge into 

the sea while for Site 

A, a small catchment 

towards the northern 

boundary is finally 

discharging into Sg 

Santi which is recorded 

an environmentally 

sensitive area.  

As mitigation 

measures, most 

surface runoff from 

the area will be 

channelled southward 

to be discharged via Sg 

Rengit or Sg Kapal and 

finally to the sea.  

5. Vegetation  The northern 

border of the site is 

Orchard and short 

term agriculture 

More diverse 

vegetation is observed 
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No. Aspect 
Site A  

(Investor Lot 2) 

Site B  

(Investor Lot 3) 
Assessment Findings 

covered by forest. 

Short term 

agriculture crops 

are observed 

mainly at the 

western. While 

towards the south-

eastern, it is mainly 

covered by swamp 

and some 

orchards. The 

southern boundary 

of the site is 

covered with oil 

palm.  

crops are common 

and occupied most 

of the area within 

the site. Some oil 

palm is observed 

towards the north- 

western of the site  

at Site A however the 

forest cover at the 

northern boundary are 

generally the 

secondary forest 

comprises mainly the 

bushes and some small 

trees and hence it is 

not expected with high 

diversity and 

conservation value. 

Some of this forest at 

the north-western 

boundary will be 

remained to form part 

of the 500m buffer 

zone.  

6. Economic 

activities  

The dominant 

economic activities 

in this site include 

short term 

agriculture crops 

farming, small 

scale aquaculture 

activities, swiftlet, 

quarry and several 

concrete tiles 

industries along 

the eastern 

boundary of the 

site  

The economic 

activities observed 

within this area are 

orchard within the 

villages, some 

short term crops 

farming and some 

aquaculture 

activities. No 

significant 

industrial activity is 

observed within 

this area however 

some retail 

commercial 

activities is located 

along the main 

road at the 

southern border of 

the site  

Most of the economic 

activities in Site A are 

predominantly 

agriculture based and 

a significant area 

within the site is ex-

bauxite mine which 

has little to no 

economic values. 

While Site B are more 

populated and hosting 

more commercial 

activities.  

 

7. Settlements / 

social  

No village 

settlement is 

recorded within 

the site. Only a few 

houses at the edge 

Several village 

settlements are 

located within this 

site namely Kg 

Batu Buloh and Kg 

Site A is in preference 

as significantly low in 

social disturbance in 

comparison to Site B 

which is anticipated to 
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No. Aspect 
Site A  

(Investor Lot 2) 

Site B  

(Investor Lot 3) 
Assessment Findings 

of the nearby 

village are located 

encroaches the 

south- eastern 

boundary of the 

site.  

However a golf 

course namely 

Sebana Cove 

Resort is located at 

the immediate 

north-western 

border of the site.  

Rangkaian Batu 

Buloh, Taman 

Rengit Jaya, Kg Sg 

Kapal and Kg 

Rangkaian Sg 

Kapal. Generally 

this site is 

considerably 

populated and Sg 

Rengit Town is 

located at the 

immediate south-

eastern of the site  

involve significant 

amount of settlement 

relocation.  

In terms of the Sebana 

Cove, the resort is 

established at 

approximately 800m 

from the project 

border and 500m 

buffer zone will be 

provided at the north-

western within the site 

boundary.  

8. Religious and 

culture 

heritage sites  

No religious or 

culture heritage 

significant site is 

recorded within 

this site  

Several worship 

facilities and 

cemeteries are 

located at the 

southern boundary 

of the site. in 

addition, a few 

schools are also 

located within the 

site  

Site A is in preference 

due to significant low 

risk on potential social 

conflicts.  

9. Environmental 

sensitive 

landuse  

No 

environmentally 

sensitive area is 

recorded within 

the site however 

Sg Santi and Sg 

Santi Forest 

Reserve is located 

at approximately 

1.5km from the 

north-western 

boundary of the 

site  

In addition, the 

existing secondary 

forest at the 

northern boundary 

of the site has 

been reserved for 

No environmental 

sensitive area is 

recorded within 

and surrounding 

the project site  

 

Generally Site B is in 

preference with 

greater distance from 

the environmentally 

sensitive area 

recorded within the 

area.  

To mitigate the 

potential pollutant 

from discharging into 

Sg Santi and the water 

catchment reserves, 

perimeter drain will be 

constructed within Site 

A boundary and 

surface runoff from 

the northern will be 

channelled southwards 

for discharging into Sg 
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No. Aspect 
Site A  

(Investor Lot 2) 

Site B  

(Investor Lot 3) 
Assessment Findings 

water catchment 

uses  

Rengit or Sg Kapal and 

subsequently to the 

sea.  

10. Accessibility  The site is 

accessible via 

federal road, Jalan 

92 which traverses 

along the eastern 

boundary of the 

site. An earth track 

serving the existing 

quarry and farming 

activities runs 

across, connects 

the eastern and 

western of the site  

The site is 

accessible via 

federal road, Jalan 

92 along the 

eastern boundary 

and state road, 

Jalan 52 which 

traverses along the 

coastline at the 

southern boundary 

of the site  

Some paved road 

are located within 

the sites serving 

the existing village 

settlements  

Accessibility to both of 

the project site is good 

and no significant 

variation in preference 

for both sites  

11 Storage and 

terminal 

facility  

The site is located 

at approximately 

2km north of the 

DIALOG tanker 

storage and jetty  

The site is located 

at the immediate 

northern boundary 

of DIALOG tanker 

storage and jetty  

Site B is in preference 

with shorter distance 

from DIALOG tanker 

and jetty  

 

6. GRIEVANCE REDRESS MECHANISMS  

A project specific grievance redress mechanism will be established under which affected 

people with complaints related to the land acquisition and resettlement process can 

approach the manager of the land acquisition and resettlement program for redress of their 

claims. The claims and grievances will be escalated to the JPDC to settled within a period of 

one month from the date they are lodged. If the affected person is not satisfied with the 

results, he/she can approach the project coordination committee for a decision. The decision 

of the project coordination committee will be provided in one month. If the affected person 

is still not satisfied, they can lodge a case with the civil court of law.  
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IFC Performance Standard 5 – Questionnaire (Annex -1) 

 

Land Acquisitions and Involuntary Resettlements  

 

General: Asset Information (Related to PEC Project ) 

 

A. Land Area: ________________ B. Sub-project road name: ____________________ 

 

C. Plot No. _________________ D. District: ______________ E. State: _____________ 

 

       F. Name of the person answering the question: ________________________________ 

 

G. Designation / Relation with owner: ________________________________________ 

 

H. Effective date of land ownership: 

__________________________________________ 

 

Details of Land:  

▪ Ownership of the land  

 Private  Government   Religious  Industrial  Community  

If others: Please Specify __________________ 

 

▪ Type of Land 

 Irrigated  Non – Irrigated  Barren  Forest  Lease  

If others: Please Specify __________________ 

 

▪ Use of Land  

 Cultivation 

 Orchard 

 Residential 

 Commercial 
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 Forestation 

 No Use / Barren 

 Others 

 

▪ Affected area of the land (In Square meter) _________________________________ 

▪ Total Area of Land / Plot (In Square meter) _________________________________ 

▪ Status of the Ownership 

 Title Holder  Customary Right  Encroacher  Squatter  Others 

 

▪ Name of the Owner of land: ____________________________________________ 

 

▪ Any of the following people associated with the land  

A. Agricultural Laborer  

 Yes  No 

 

If yes How Many Laborer: _____________________ 

 

B. Sharecropper  

 Yes  No 

 

If yes How Many: _____________________ 

  

▪ Number of trees within the affected area 

 

1. Total:________ 2. Fruit Bearing:________ 3. Non-Fruit Bearing:_________ 

 

Details of Structures 

 

▪ Any structures in the affected land  

 Yes  No 
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If yes: What type of Structure __________________ (Residential, Religious, Commercial etc) 

 

▪ Any people associated with the structure? 

 

A. Employee / Wage Earner  

 Yes  No 

 

If yes How Many: _____________________ 

 

B. Rent Earner 

 Yes  No 

 

If yes How Many: _____________________ 

  

Compensation and Benefits for Displaced Persons 

 

▪ To take possession of land and related assets, is there any displacement has been 

required? 

 Yes  No 

 

If yes, did you provide opportunities to displaced communities and persons to derive 

appropriate development benefits from the project? 

Please elaborate:  

 

 

▪ Is the compensation includes the full replacement cost for land and other assets 

lost? 

 Yes  No 

 

If yes, please elaborate on how you managed this. 
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Resettlement and Rehabilitation Options 

 

▪ Willing to Shift 

 Voluntarily (Numbers_____________)  Non - 

Voluntarily(Numbers_____________) 

 

▪ Assistance Options 

 Self-Relocations  

 Cash for the land 

 Cash for House / Shop  

 Project Assistance 

 Cash + Land + House 

 

▪ Income Restoration Assistance  

 Employment Opportunities  

 Vocational Training 

 Assistance / Loan form other development 

projects. 

 Others, Please Specify 

 

Community Engagement  

 

▪ Numbers of family affected from the land Acquisitions: ____________ 

 

▪ Number of Male: _________ Number of Female: ___________ Kids: _______ (below 

18) 

 

▪ Participation for Economic Actives for Family Members 

 Yes  No 
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If yes, please elaborate on how you help them. 

 

 

▪ Employment Opportunity in the Area 

 Yes  No 

 

If yes, please elaborate on how you help them. 

 

 

▪ Women Participation at the community level 

▪  Yes  No 

 

If yes, please elaborate on how you help them. 

 

 

▪ Do family members migrate to work or living? 

▪  Yes  No 

 

If yes, please elaborate on how you help them. 

 

 

▪ Has the company addressed the children educations affected due to resettlement? 

▪  Yes  No 

 

If yes, please elaborate on how you help them. 

 

Grievance Mechanism 

 

▪ Is the land being clear as per the law of the land? 
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  Pengerang Energy Complex  

▪  Yes  No 

 

If No, please elaborate on how much area and the details of disputed land  

 

 

▪ All the claimed settled as per the law. 

▪  Yes  No 

 

If No, please elaborate how much settlements are pending. 

 

 

▪ Have you faced any issues during displacement?  

▪  Yes  No 

 

If yes, please elaborate on how many cases and how you mitigate the negative impacts of 

displacement.  

 

 

▪ Is there any grievance mechanism created by the company to address the issues related 

to land acquisition and involuntary resettlement? 

▪  Yes  No 

 

If yes, please provide the details. 

 

 

▪ How company insure that their clients will not face any issues during construction phase 

related to land acquisition and involuntary resettlement? 

 



 

 

 

PEC TECHNICAL STANDARDS 

HEALTH, SAFETY AND ENVIRONMENT 

 

 

 

 

 

 

 

 

 

 

 

HEALTH, SAFETY, SECURITY, 

ENVIRONMENTAL REQUIREMENTS  

 

 

 

 



PREFACE 

 

PEC Technical Standards (PTS) are based on the experience acquired during the 

involvement with the design, construction, operation and maintenance of processing units 

and facilities of Aromatic Complex Project in Singapore. Where appropriate they are based 

on, or reference is made to, national and international standards and codes of practice. 

 

The objective is to set the recommended standard for good technical practice to be applied 

by PEC' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical 

plants, marketing facilities or any other such facility, and thereby to achieve maximum 

technical and economic benefit from standardization. 

 

The information set forth in these publications is provided to users for their consideration and 

decision to implement. This is of particular importance where PTS may not cover every 

requirement or diversity of condition at each locality. The system of PTS is expected to be 

sufficiently flexible to allow individual operating units to adapt the information set forth in PTS 

to their own environment and requirements. 

 

When Contractors or Manufacturers / Suppliers use PTS they shall be solely responsible for 

the quality of work and the attainment of the required design and engineering standards. In 

particular, for those requirements not specifically covered, it is expected of them to follow 

those design and engineering practices which will achieve the same level of integrity as 

reflected in the PTS. If in doubt, the Contractor or Manufacturer/Supplier shall, without 

detracting from his own responsibility, consult the owner. 

 

The right to use PTS rests with three categories of users: 

1. PEC and its affiliates. 
2. Other parties who are authorized to use PTS subject to appropriate contractual 

arrangements. 
3. Contractors/subcontractors and Manufacturers/Suppliers under a contract with users 

referred to under 1) and 2) which requires that tenders for projects, materials 
supplied or - generally - work performed on behalf of the said users comply with the 
relevant standards. 
 

 

 

 

Subject to any particular terms and conditions as may be set forth in specific agreements 

with users, PEC disclaims any liability of whatsoever nature for any damage (including injury 



or death) suffered by any company or person whomsoever as a result of or in connection 

with the use, application or implementation of any PTS, combination of PTS or any part 

thereof. The benefit of this disclaimer shall inure in all respects to PEC and/or any company 

affiliated to PEC that may issue PTS or require the use of PTS. 

 

Without prejudice to any specific terms in respect of confidentiality under relevant contractual 

arrangements, PTS shall not, without the prior written consent of PEC, be disclosed by users 

to any company or person whomsoever and the PTS shall be used exclusively for the 

purpose they have been provided to the user. They shall be returned after use, including any 

copies which shall only be made by users with the express prior written consent of PEC. 

 

The copyright of PTS vests in PEC. Users shall arrange for PTS to be held in safe custody 

and PEC may at any time require information satisfactory to PEC in order to ascertain how 

users implement this requirement. 
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10.0 HEALTH, SAFETY, SECURITY, ENVIRONMENTAL REQUIREMENTS - HSSE  

10.1 PURPOSE  

The purpose of this Chapter is to outline, describe and define the requirements 
for CONTRACTOR, as per OWNER’s Health, Safety, Security and 
Environmental (HSSE) management program and OWNER’S HSE & security 
policies during the PROJECT.  

10.2 GENERAL INTRODUCTION  

This Chapter outlines the health, safety, security and environmental (“HSSE”) 
requirements that CONTRACTOR shall meet throughout the execution of the 
PROJECT.  

The purpose of these safety and health requirements is to ensure compliance to 
regulatory requirements and to prevent incidents or events that could result in 
fatality, injury or illness to personnel and/or damage to environment or property.  

CONTRACTOR shall comply with all the applicable Health, Safety and 
Environment (“HSE”) LAWS and PERMITS pertaining to safety, health, 
environmental protection and fire protection, which are applicable to the location, 
where the WORKS are being carried out.  

CONTRACTOR shall also comply at all times with the requirements, as set forth 
by the OWNER in its Health, Safety and Environment Management System 
(“HSE MS”), policies, operating standards, WORKSITE HSE requirements, 
OWNER’s Zero Tolerance Rules (“ZeTo”) and any special instructions and all 
requirements stipulated in this CONTRACT.  

These requirements are intended to supplement any safety and health 
requirements imposed by LAW with which the CONTRACTOR is obliged to 
comply. CONTRACTOR shall also adhere to any safety and health procedures 
as may be imposed by OWNER.  

 

CONTRACTOR shall be held responsible for ensuring that its SUB-CONTRACTORS fulfill 

all the Health, Safety, Security and Environmental (HSSE) requirements outlined herein for 

the whole duration of their activities for the PROJECT. 

10.3 REQUIREMENTS OF OWNER’S HSSE MANAGEMENT SYSTEM  

10.3.1 HSSE LEADERSHIP AND COMMITMENT  

OWNER is committed to the protection of the Environment, the Health, the 
Safety and the Security of personnel working on this PROJECT as well as 
others, who may be affected by WORK and CONTRACTOR’s activities.  

It is required that CONTRACTOR also fulfills this commitment and in so doing, 
provides anything is necessary for the protection of people, property and the 
environment. CONTRACTOR will, in advance, endeavor to eliminate any 
foreseeable hazards, which could result in accidental loss, including personnel 
injury, fire, security, loss and property damage during the carrying out of the 
WORK.  



In addition, the management of CONTRACTOR shall ensure that it achieves and 
maintains a well-informed and motivated work force (including amongst its SUB-
CONTRACTORS and their respective workforces) that will effectively contribute 
to the overall success of the HSSE program implemented by OWNER.  

Pursuant to above, the HSSE objectives are:  

• To ensure that HSSE goals are the prime consideration in the execution of the 
WORK.  

• To achieve a target of zero fatalities and zero injuries.  

• To minimise any unplanned impact on the natural environment.  

• To apply management with clear health, safety, security and environmental 
objectives during all CONTRACTOR’s activities carried out on the 
WORKSITE.  

• To continue to review the management of HSSE throughout the performance of 
the WORK in order to continuously improve performance.  

• To communicate all the foregoing to the labor force participating in the WORK.  
 

CONTRACTOR shall strive for a ‘ZERO’ injury and incident workplace and will 
set a safety and health goal throughout the performance of the WORK.  

The OWNER’s HSSE philosophy is summarized in the following statement: ‘No 
harm to people, No accident, No damage to the environment & No loss of 
project’s property’  

 

All personnel shall take full responsibility for all HSSE related issues for the duration of the 

CONTRACTOR’s activities on the WORKSITE. 

 

10.3.2 RIGHT TO STOP WORK ON HSE GROUND  

The OWNER shall have the right to prohibit commencement of the WORKS or to 
stop any WORKS in progress on HSE ground (without limitation) if MATERIALS, 
CONTRACTOR’S EQUIPMENT the CONTRACTOR’s personnel (whether 
procured by the CONTRACTOR from third parties or supplied by the 
CONTRACTOR) or work conditions are considered to be unsafe or not in 
compliance with OWNER’s HSSE rules and/or requirements.  

In such event, the CONTRACTOR shall, without reservation, remove the unsafe 
MATERIAL, CONTRACTOR’S EQUIPMENT, the CONTRACTOR’s personnel or 
work conditions prior to seeking the OWNER’s permission to resume or 
commence the WORKS. Any relative costs resulting of any delays or actions 
taken or required, which arise in any way in connection with this Article and/or 
the WORKS stoppage on HSE ground, shall be at the CONTRACTOR’s sole 
expense and shall be deemed to be included in the CONTRACT PRICE..and 
shall not entitle CONTRACTOR to any EXTENSION OF TIME.  

 

 



10.3.3 CONSEQUENCE MANAGEMENT FOR HSE NON-CONFORMANCES  

In case of HSE non-compliance committed by the CONTRACTOR’s or its SUB-
CONTRACTOR’s / VENDOR’s personnel, which has been verified by the 
OWNER, consequence management shall be applied to the CONTRACTOR’s or 
its SUB-CONTRACTOR’s / VENDOR’s personnel in accordance with the 
requirements of Attachment 10-B “HSE Consequence Management for HSE 
Non-Conformances”.  

For HSE non-compliances of a major category, the EXHIBIT XX & ZZ as given 
inside the “Project Procedure - Project HSE & Security Requirements for EPCC 
CONTRACTORs” are fully applicable.  

If HSE non-compliances of a major category, as prescribed in EXHIBIT ZZ, were 
repeatedly committed by CONTRACTOR / VENDOR personnel, OWNER shall 
have the right to terminate the CONTRACT in accordance with the provisions of 
EXHIBIT XX and claim for any loss, damages suffered by the OWNER as a 
result thereof.  

If an incident of HSE non-compliance by the CONTRACTOR / VENDOR 
personnel occurs and results in fatality during execution of the WORK, OWNER 
shall have the right to terminate the CONTRACT in accordance with the 
provisions of EXHIBIT XX and the OWNER shall also have the right to call on the 
bank guarantee pursuant to EXHIBIT XX to recover any loss, claims or damages 
suffered by the OWNER as a result thereof.  

 

The above are without prejudice to any other rights and remedies of OWNER arising 

hereunder or by LAW or otherwise. 

10.3.4 PROTECTION OF WORKERS, PUBLIC, ASSETS AND ENVIRONMENT  

CONTRACTOR shall protect the safety and health of workers and people living 
or working near the activity from potential hazards and risks carried out by that 
activity. CONTRACTOR, without cost to OWNER, shall take all necessary 
precautions and mitigation measures to protect the workers and the public and 
minimise disturbance and inconvenience to the public resulting from 
performance of the WORKS.  

Throughout performance of WORKS, CONTRACTOR shall execute the WORKS 
and conduct all operations in such a way as to minimise any impact upon the 
natural environment, including compliance with all LAWS, PERMITS, and rules 
applicable to the WORKSITE, e.g. ENVIRONMENTAL MANAGEMENT PLAN, 
Detailed Environmental Impact Assessment (DEIA), DEIA approval conditions, 
etc.  

CONTRACTOR shall agree to indemnify OWNER and consultants of OWNER 
for all claims, damage costs and penalties relating to any environmental damage 
or loss or non-compliance with any LAWS or PERMITS arising out of 
CONTRACTOR and/or SUB-CONTRACTOR performance of WORKS.  

 

 



10.3.5 HSSE POLICIES  

CONTRACTOR shall prepare, implement and maintain a written statement of the 
Health, Safety, Security and Environment policy for the PROJECT which 
complies with the Occupational Safety and Health Act 1994.  

The policy shall describe the CONTRACTOR's HSSE philosophies and 
objectives for the PROJECT and shall contain the following as minimum:  

• Commitment to HSSE;  

• Establishment of HSSE as a line management function and responsibility;  

• Recognition that all incidents and injuries are preventable;  

• Emergency preparedness;  

• Providing necessary resources with adequate competency to safeguard HSSE;  

• Compliance with LAW and regulatory requirements;  

• Ensure security of personnel, equipment & property. 

CONTRACTOR's HSSE policy statement for the PROJECT shall be dated and 
signed by the CONTRACTOR management, and shall be submitted to OWNER 
and approved within thirty – (30) days of EFFECTIVE DATE.  

CONTRACTOR shall communicate the intents and requirements of the HSSE 
policy to its personnel and SUB-CONTRACTORS involved in the PROJECT.  

CONTRACTOR shall ensure that SUB-CONTRACTORS’ HSSE policies and 
standards are aligned with CONTRACTOR’s HSSE policy.  

CONTRACTOR shall draw to the attention of OWNER any conflicting 
requirements within the various HSSE instructions and procedures with which 
CONTRACTOR is obliged to comply, prior to commencement of the affected part 
of the PROJECT.  

10.3.6 DRUGS AND ALCOHOL POLICY  

OWNER’s policy with regard to drugs and alcohol is very clear:  

‘No personnel is allowed at the WORKSITE to work under the influence of 
alcohol, drugs or other intoxicating substances, other than medically 
prescribed medication given by a Medical Doctor.’  

 

OWNER reserves the right to randomly require CONTRACTOR’s and SUB-

CONTRACTOR’s employees to undertake a drugs & alcohol test and to terminate the 

employment of personnel, if they are found to be under the influence of alcohol, drugs or 

other intoxicating substances. These same rules also apply to drivers of buses, lorries or 

other vehicles operating within the PEC SITE and operators of the CONTRACTOR’s 

EQUIPMENT and other equipment during their presence on the PEC SITE. 

10.3.7 HSE MANDATORY CONTROL FRAMEWORK  

OWNER’s HSE Mandatory Control Framework (“MCF”) contains the mandatory 
requirements to be implemented by the CONTRACTOR and is included in 



Section D – Appendix 1.6 – MANDATORY CONTROL FRAMEWORK. The main 
objective of MCF is to strengthen the governance of Health, Safety and 
Environment (HSE) through:  

• Clear HSE requirements for effective implementation;  

• Consistent implementation of the HSE management system;  

• Expediting the implementation of process & fabrication safety;  

• Effective implementation of HSE assurance.  
 

The MCF supports the OWNER’s policy for HSE and provides the high level 
framework for the management of HSE. The scope and application of the 
individual control requirements are stated in the respective PTS references for 
each element in the MCF.  

In all cases, CONTRACTOR is reminded that relevant to the HSE / 
environmental management system requirements of CONTRACTOR’s activities 
on WORKSITE, CONTRACTOR shall refer at all times to the HSE MCF and the 
original PTSs given inside Section D – Appendix 1.6 – MANDATORY CONTROL 
FRAMEWORK.  

The CONTRACTOR’s HSE management system shall be aligned with OWNER’s 
HSE MCF, where all the 10 key elements are implemented. Consistent 
application of the CONTRACTOR’s HSE management system will ensure 
compliance with the requirements of the MCF and referenced PTSs and, 
consequently, will support the delivery of an improved and sustainable HSE 
performance and culture throughout the PROJECT.  

10.3.8 PROJECT HSE PLAN & PROJECT SECURITY PLAN  

The first step in the planning for HSE program and activities is the preparation by 
CONTRACTOR of a PROJECT HSE PLAN, which has to be submitted to 
OWNER for approval within forty five – (45) days after COMMENCEMENT DATE 
and in any case prior to the commencement of any CONTRACTOR’s activities 
on the WORKSITE. This document will be an ‘umbrella’ document which will 
need to be supported by other HSE procedures.  

CONTRACTOR shall implement and maintain its own HSE procedures, work instructions 

and guidelines during the construction aspects of the WORKS. 

The PROJECT HSE PLAN shall be agreed with OWNER prior to its 
implementation and shall be subject to periodic audit by OWNER. It needs to 
refer, as a minimum, but not limited, to the following elements of HSE 
management:  

• Leadership and commitment;  

• Policy and strategic objective;  

• Organisation, responsibilities, resources, standards and documents;  

• Health management;  

• Environment management;  

• Safety & transportation management;  

• HSE risk management / HSE risk reviews;  



• HSE training and familiarisation;  

• Prevailing LAWS and regulations;  

• Planning and procedure;  

• HSE management of SUB-CONTRACTORS;  

• Process safety, safe operations, asset integrity;  

• Management of change;  

• Competence assurance;  

• Incident management and emergency response;  

• Implementation and monitoring;  

• Management review.  
 
CONTRACTOR shall develop its own PROJECT SECURITY PLAN, which has to be 

submitted to OWNER for approval within ninety - (90) days after COMMENCEMENT DATE 

and in any case prior to the commencement of any CONTRACTOR’s activities on the 

WORKSITE. 

The PROJECT SECURITY PLAN needs to refer, as a minimum, but not limited, 
to the following elements of security management:  

• Leadership and commitment;  

• Policy and strategic objective;  

• Organisation, responsibilities, resources & standards;  

• Security management;  

• Security threat assessment;  

• Security awareness and training;  

• Communication, incident reporting and investigation;  

• Emergency response and evacuation;  

• Protection of information and information systems;  

• Management review, evaluation, inspection and auditing;  
 

CONTRACTOR will need to develop a number of security & emergency 
response procedures, work instructions and guidelines in order to ensure the 
security and crisis management of the WORKSITE.  

10.3.9 WORKSITE HSE & SECURITY PROCEDURES  

CONTRACTOR shall develop, implement and maintain HSSE procedures, work 
instruction, guidelines & checklists for the WORKSITE that fully reflect the 
requirements identified in the PROJECT HSE PLAN and the PROJECT 
SECURITY PLAN.  

The HSSE procedures for the WORKSITE shall contain detailed requirements 
and arrangement for managing the HSSE performance and reporting of all 
WORKSITE activities throughout the different phases of the PROJECT.  



CONTRACTOR’s HSSE procedures, work instructions, guidelines & checklists 
shall also refer to the HSSE aspects related to all specific CONTRACTOR’s 
activities during the PROJECT.  

The HSSE procedures for the WORKSITE shall also address those HSSE issues with 

regard to any visitors or other personnel, who may be exposed to potential hazards whilst 

present on the WORKSITE. 

All of the HSSE procedures and work instructions shall be principally be 
prepared in two languages, English and Bahasa Malaysia, in addition to any 
other language required to suit the composition of the CONTRACTOR’s and 
SUB-CONTRACTOR’s personnel.  

Whilst the use of dual-language is permissible for certain work instructions, the 
instructions and wordings in English shall be present and take precedence where 
there is conflict within the translation. OWNER shall have the right to request a 
copy of such documents from CONTRACTOR at any time.  

CONTRACTOR shall submit the HSSE procedures to OWNER for review within 
sixty – (60) days after COMMENCEMENT DATE and/or prior to any 
commencement of any CONTRACTOR’s activities on the WORKSITE.  

10.3.10 CONTRACTOR’S HSE & SECURITY ORGANISATION  

CONTRACTOR shall establish an internal management structure for the 
PROJECT and shall identify the positions within this structure and the specific 
roles and responsibilities of its personnel with regard to management of HSE & 
Security (‘HSSE”) for the PROJECT.  

The CONTRACTOR’s KEY PERSONNEL approved by OWNER shall have 
overall responsibility of HSSE at the WORKSITE.  

CONTRACTOR shall also appoint an HSE Manager who shall be responsible for 
ensuring that all activities on the WORKSITE are conducted in a safe and secure 
manner. The HSE Manager shall report directly to the CONTRACTOR’s 
Construction Manager.  

The minimum qualification required for the HSE Manager(s) is the Department of 
Occupational Safety and Health (“DOSH”) Safety & Health Officer (“SHO”) 
certification and registration, as required under the Occupational Safety and 
Health (Safety and Health Officer) Regulation of 1997 (or equivalent / higher, 
local or international HSE certification approved by OWNER) with minimum 10 
years of HSE experience in major Onshore / Oil & Gas Projects.  

CONTRACTOR shall appoint adequate number of HSE Supervisors and HSE 
Officers, who are responsible for enforcement of the HSE requirements at 
WORKSITE. The HSE Supervisors will report to the HSE Manager and the HSE 
Officers will report to the HSE Supervisors respectively.  

 

The minimum qualification required for the HSE Supervisor(s) is the Department 

of Occupational Safety and Health (“DOSH”) Safety & Health Officer (“SHO”) 

certification and registration, as required under the Occupational Safety and 

Health (Safety and Health Officer) Regulation of 1997 or an international HSE 



certification approved by OWNER with a minimum of 3-5 years of HSE 

experience in major Onshore / Oil & Gas Projects.  

The minimum qualification required for of the HSE Officer(s) is National Institute 
of Occupational Safety and Health (“NIOSH”) Certificate Program for Safety & 
Health Officer or international HSE certification approved by OWNER, with a 
minimum of 1-2 years of HSE experience in major Onshore Oil & Gas Projects.  

OWNER reserves the right to interview and approve the HSE Manager(s), HSE 
Supervisor(s) and HSE Officer(s) allocated for carrying out the specific activities 
or request allocation of more HSE Manager(s), HSE Supervisor(s) and/or HSE 
Officers, if indeed, required.  

A minimum of one, full – time, HSE Officer is typically required per 50 – 100 
employees on the WORKSITE, depending on the activities and associated risks, 
with the above mentioned qualifications.  

CONTRACTOR shall ensure that HSE Manager(s) and HSE Supervisors shall 
be certified and shall have the requisite level(s) of qualification, experience and 
expertise. CONTRACTOR shall submit to OWNER for approval, the Curriculum 
Vitae of the proposed personnel carrying out the HSE functions.  

The CONTRACTOR shall also appoint Security Manager(s) and a team of 
Security Officers responsible for the organisation and management of security at 
the WORKSITE.  

CONTRACTOR shall ensure that Security Manager(s) and Security Officer(s) 
shall have the required experience and caliber and CONTRACTOR shall submit 
to OWNER for approval, the Curriculum Vitae of the proposed personnel carrying 
out the Security functions.  

All HSE & Security personnel shall be clearly identified on the WORKSITE, by 
wearing a red helmet or a distinctive vest, which shall be approved by OWNER.  

 

10.3.11 COMPLIANCE WITH LEGISLATIVE AND OWNER REQUIREMENTS  

10.3.11.1 COMPLIANCE WITH OWNER’S HSE REQUIREMENTS  

CONTRACTOR shall comply with all applicable Health, Safety and 
Environmental (HSE) LAWS and PERMITS including fire and security, which are 
applicable to the location where the WORKS are being carried out.  

CONTRACTOR shall indemnify OWNER against all legal costs, fines and compounds 

imposed and claims and damages incurred as a result of breach or non-compliance with any 

relevant LAWS and PERMITS. 

 

CONTRACTOR shall be fully responsible to search and identify all requirements 
of the relevant authorities having jurisdiction and to strictly adhere to them. 
CONTRACTOR shall not seek additional compensation from OWNER through a 
CHANGE NOTICE or by any other means while complying with the requirements 
of the regulatory authorities having jurisdiction. All of the requirements of the 



regulatory authorities shall be deemed to form part of the CONTRACTOR's 
SCOPE OF WORK and shall not be construed as a CHANGE or addition to the 
scope of the CONTRACT.  

CONTRACTOR shall comply at all times with the requirements as set forth by 
OWNER in its Health, Safety and Environment Management System (HSEMS), 
policies, operating standards, WORKSITE HSE requirements, PEC Zero 
Tolerance rules (“ZeTo” rules), any special instructions, and all requirements 
stipulated in this CONTRACT. These requirements are intended to supplement 
any known or ought to be known LAWS and PERMITS applicable at the location 
where the WORKS are being carried out.  

CONTRACTOR shall take all necessary HSE control and recovery measures 
related to or arising out of the performance of the CONTRACT in order to protect 
the WORK, the personnel and property of the OWNER, CONTRACTOR, SUB-
CONTRACTOR, all third parties and public from the hazards and risks 
associated with the planning and execution of WORK.  

CONTRACTOR shall be held responsible for ensuring that SUB-
CONTRACTORS and third parties fulfill HSE requirements outlined herein.  

 

Notwithstanding the above, the CONTRACTOR shall perform all obligations related to the 

HSE requirements listed in Section C – Part II- HSSE MANAGEMENT REQUIREMENTS 

and Section C - Part II - ENVIRONMENTAL MANAGEMENT. 

10.3.11.2 COMPLIANCE WITH LEGISLATIVE REQUIREMENTS  

The CONTRACTOR is fully responsible during execution of the WORK for 
compliance with the LAW, including (without limitations):  

• Relevant national, Malaysian LAW;  

• Relevant Johor’s State Enactment;  

• Applicable international laws and regulations;  

• National and international Standards or Codes of practices;  

• The OWNER’s HSE & Security procedures and guidelines;  

• Traffic management technical instructions by Malaysian Public Works 
Department. 

 

The CONTRACTOR shall undertake its HSSE functions, roles and responsibility, 
described in this Part II - Chapter 10.0 in accordance with:  

• Occupational Safety and Health Act 1994;  

• Occupational Safety and Health (Safety and Health Committee) Regulations 
1996;  

• Environmental Quality Act 1974;  

• Factories and Machinery Act 1967;  

• Factories and Machinery (Safety, Health and Welfare) Regulation 1970;  

• PEC HSSE Management System (HSSE-MS);  



• PEC Technical Standards (PTSs);  

• PEC Mandatory Compliance Framework (MCF);  

• Detailed Environmental Impact Assessment (DEIA) requirements and approval 
conditions, as issued by DOE;  

• Additional regulatory requirements from the DOE, Atomic Energy Licensing 
Board (AELB) and BOMBA in Malaysia.  

 

In addition to that, CONTRACTOR shall ensure that an HSE legal register will be 
developed with the licenses & LAW required as well as the requirements that 
CONTRACTOR needs to comply with.  

CONTRACTOR must keep the HSE legal register “live” throughout the 
PROJECT and ensure compliance.  

CONTRACTOR shall ensure that all aspects of the PROJECT HSE PLAN, 
PROJECT SECURITY PLAN and HSE procedures for the WORKSITE are fully 
implemented throughout the PROJECT.  

CONTRACTOR shall be fully responsible for the supervision of its personnel and 
its SUB-CONTRACTORS and their personnel to ensure that they strictly adhere 
to all applicable HSSE requirements.  

OWNER will monitor CONTRACTOR’s implementation of the PROJECT HSE 

PLAN, PROJECT SECURITY PLAN and its HSSE procedures, work instructions, 

guidelines & checklists. 

The CONTRACTOR shall co-ordinate all SUB-CONTRACTORS throughout the 
PROJECT to meet the HSSE objectives of the PROJECT. CONTRACTOR shall 
confirm that it will achieve this by addressing each of the following:  

• Implementations of the agreed CONTRACTOR’s PROJECT HSE PLAN & 
PROJECT SECURITY PLAN;  

• Selection of competent SUB-CONTRACTORS for all activities (excavation, 
working at height, transportation of materials, rock blasting, etc);  

• Obtaining the participation, commitment and co-operation of all SUB-
CONTRACTORS;  

• Detailed planning of the WORKSITE activities to co-ordinate, minimise and 
control interfaces and identify potential hazards (such as performance of 
Pneumatic testing, Hydrostatic testing, Radiography testing, etc);  

• Preparation of method statements and Job Hazard Analysis (JHA) or equivalent 
and review by OWNER prior to start of any activity;  

• Introduction of regular Tool Box Talks and daily meetings;  

• Regular discussion of HSSE matters with CONTRACTOR and SUB-
CONTRACTORS;  

• Communicating all relevant HSSE information to SUB-CONTRACTORS;  

• Regular review of the safe system of work and updating of the PROJECT HSE 
PLAN to facilitate continual improvement of the system.  

 



10.3.12 HSSE RESPONSIBILITY  

CONTRACTOR shall specify the HSSE responsibilities of the KEY PERSONNEL 
for the PROJECT in the PROJECT HSE PLAN with the minimum requirements 
as set out below.  

10.3.12.1 CONTRACTOR’S PROJECT MANAGER  

The CONTRACTOR’s Project Manager shall be accountable for ensuring that 
the CONTRACTOR’s team working on WORKSITE complies with the 
requirements of this document, and has statutory and moral obligations for 
ensuring that employees and SUB-CONTRACTOR are provided with a safe, 
secure and environmentally sound working environment. CONTRACTOR 
personnel, and in particular, line management, shall do their outmost to promote 
HSSE matters in accordance with the above mentioned PROJECT’s HSSE 
objectives.  

HSSE roles and responsibilities, including interface between the OWNER and/or 

CONTRACTOR’s management, will be clearly defined in PROJECT 

 

DOCUMENTATION. All CONTRACTOR personnel share a responsibility to work 
in a manner which does not expose themselves or others to hazards while 
performing operations defined in their scope of work.  

‘All employees have the RIGHT and obligation TO STOP ANY WORK that 
they believe is unsafe’.  

The CONTRACTOR’s Project Manager shall ensure that adequate resources are 
provided for the PROJECT in terms of personnel, support from the 
CONTRACTOR’s Office in its local jurisdiction, advice and planning, and any 
other identified aspects of the PROJECT that may impact the overall HSSE 
program.  

The CONTRACTOR’s Project Manager shall ensure that HSSE documentation is 
comprehensively prepared and delivered to OWNER at appropriate time as 
specified by OWNER.  

HSSE documentation shall include relevant information which is required to allow 
the OWNER to operate and maintain the FACILITY safe during the operational 
phase.  

CONTRACTOR’s Project Manager shall chair CONTRACTOR’s monthly Safety, 
Health & Environmental committee meetings.  

CONTRACTOR’s Project Manager shall participate in the HSSE audits and 
inspection programs and ensure that relevant personnel participate in HSE audit 
and inspection program at the WORKSITE.  

CONTRACTOR’s Project Manager shall support a “ZERO” incident and injury 
culture and ensure personnel’s participation in HSSE awareness training 
programme(s) and activities that include promoting safety at WORKSITE.  

CONTRACTOR’s Project Manager shall be accountable for ongoing 
development and implementation of CONTRACTOR’s activities at WORKSITE, 



review work planning requirements for inclusion in procedures / guidelines / 
inspection lists, and shall ensure all of the following people working on 
WORKSITE: supervisors / workers / crane operators / lorry drivers, vehicle 
operators and any other operators of CONTRACTOR’S EQUIPMENT or other 
machinery understand their roles regarding HSSE and promote HSSE activities 
on the WORKSITE.  

CONTRACTOR’s Project Manager shall participate in inductions for the PROJECT, tool box 

talks & safety meetings and ensure its SUB-CONTRACTORS attend inductions and are 

properly briefed. 

10.3.12.2 CONTRACTOR’S CONSTRUCTION MANAGER  

The CONTRACTOR’s Construction Manager, shall report to the 
CONTRACTOR’s Project Manager and shall be responsible to ensure the 
implementation of the PROJECT HSE PLAN and PROJECT SECURITY PLAN 
for the PROJECT.  

CONTRACTOR’s Construction Manager has the following responsibilities:  

• Implement the PROJECT HSE PLAN and the HSE procedures for the 
WORKSITE;  

• Implement the PROJECT SECURITY PLAN and Project Emergency Response 
Plan and security procedures for the WORKSITE;  

• Ensure that SUB-CONTRACTORS' personnel are fully qualified, experienced 
and competent;  

• Develop detailed planning of CONTRACTOR's activities at the WORKSITE to 
ensure proper coordination of interfaces with OTHER CONTRACTORS in 
order to minimise and control potential issues and hazards;  

• Ensure that all risks associated with the construction aspects of the WORK 
(including COMMISSIONING) are identified and those which are known to 
the OWNER, or have been identified during design, are communicated to 
relevant SUB-CONTRACTORS. Transmittal records on this communication 
shall be kept;  

• Obtain from SUB-CONTRACTORS their risk assessments, work method 
statements and HSE plans and ensure that they are reviewed, approved 
and all mitigation measures are in place prior to commencement of the 
WORK;  

• Ensure that SUB-CONTRACTORS have been made aware of their roles and 
responsibilities with regard to safe working procedures and that both 
SUBC-ONTRACTORS and their workers comply with the rules for the 
WORKSITE which have been set out in the PROJECT HSE PLAN for the 
PROJECT and HSE procedures for the WORKSITE;  

• Ensure that all workers attending and working at the WORKSITE are properly 
informed and consulted on HSE matters. Ensure that field staff attending 
and working at the WORKSITE are suitably competent and understand 
their HSSE responsibilities;  

• Participate in HSSE audit and inspection programs at WORKSITE;  

• Coordinate with the CONTRACTOR’s environmental specialist or 
environmental officer on any matters related to environment. Similarly is 
also responsible on the health related matters;  



• Ensure that the WORKSITE is properly secured and all emergency response 
and security issues are properly managed. 

10.3.12.3 CONTRACTOR’S HSSE MANAGER  

The CONTRACTOR's HSSE Manager shall have the following minimum 
responsibilities:  

• Manage a team of CONTRACTOR’s HSE & Security professionals on the 
WORKSITE;  

• Report to OWNER’s HSSE Manager and OWNER’s Construction Manager any 
issue related to HSSE on the WORKSITE;  

• Develop and implement HSE / environmental / security induction program for all 
personnel working on the WORKSITE;  

• Arrange and participate in HSSE training activities;  

• Administer and participate in periodic HSSE audit and inspection of the 
WORKSITE. The HSSE inspection schedule shall ensure that all parts of 
the WORKSITE are inspected every week;  

• Audit and monitor CONTRACTOR’s HSSE programs including enforcement of 
the drugs and alcohol policy referred to above;  

• Advise the CONTRACTOR’s discipline supervisors, field superintendents and 
SUB-CONTRACTORS’ construction managers of any HSSE shortfalls and 
provide specialist advice;  

• Ensure that emergency response and security requirements are properly 
managed and coordinated;  

• Carry out daily inspections of all work areas to ensure SUB-CONTRACTORS' 
compliance with regard to safe work practices and ensure that SUB-
CONTRACTORS’ HSSE performance is monitored by SUB-
CONTRACTOR’s supervisors;  

• Support a zero incident and injury culture. Ensure compliance with the HSSE 
implementation plan for the PROJECT, and promote the goal of "ZERO – 
No Harm to people";  

• Attend weekly PROJECT progress meeting and the monthly safety and health 
committee meeting;  

• Communicate incident reports and lessons learned to SUB-CONTRACTORS & 
OWNER in the event of any HSSE incident at WORKSITE, immediately 
report verbally to OWNER’s HSSE Manager and OWNER’s Construction 
Manager, followed by written report;  

• Produce and submit to OWNER monthly HSE statistics and reports for the 
PROJECT;  

• Promote HSE awareness program for the PROJECT; 

 

• Take the lead role in HSE communications pertaining to the PROJECT with 
government bodies and local authorities;  

• Ensure that all security & emergency response issues and incidents are 
properly reported.  

10.3.12.4 CONTRACTOR’S FIELD SUPERINTENDENTS  



CONTRACTOR'S field superintendents shall have the following minimum 
responsibilities:  

• Co-ordinate with all SUB-CONTRACTORS under their respective control and 
supervision;  

• Carry out regular HSSE inspections of all areas of the WORKSITE in 
coordination with the HSSE Manager;  

• Review work method statements and job hazard analysis ("JHA") produced by 
SUB-CONTRACTORS to ensure they are in line with CONTRACTOR’s 
HSE procedures for the WORKSITE;  

• Ensure rigging studies are produced and in line with lift classifications and lifting 
plans are submitted to OWNER for review;  

• Attend weekly progress meetings and safety and health committee meetings to 
discuss and resolve HSSE issues and concerns;  

• Ensure that all works carried out by SUB-CONTRACTORS are in line with 
approved work methods;  

• Ensure that staff under CONTRACTOR's control is competent, qualified and 
experienced to perform the aspects of the WORK subcontracted to them 
and understand their HSSE responsibilities;  

• Ensure that security and emergency response issues are properly coordinated, 
managed and reported by allocated personnel at WORKSITE.  

 

10.3.12.5 CONTRACTOR’S DISCIPLINE SUPERVISOR  

CONTRACTOR's discipline supervisors shall have the following minimum 
responsibilities:  

• Ensure that the works performed by SUB-CONTRACTORS under their control 
are undertaken in a way that addresses and eliminates hazards at the 
WORKSITE, and ensure that the work method statements and JHA, where 
required, are in place.  

• Comply with statutory HSE & environmental requirements. 

 

• Carry out daily HSE inspections at the WORKSITE, and follow up on any 
deficiencies noted with SUB-CONTRACTORS' field management.  

• Obtain and carry out a daily audit of Permits to Work and ensure compliance.  

• Report any incident at the WORKSITE, participate in the investigation and 
implement the recommendations as appropriate.  

• Ensure that all persons carrying out their work and duties at the WORKSITE 
are fully aware of the risks and follow the agreed work method.  

• Monitor daily team talks and weekly toolbox talks.  

• Support a ZERO incident and injury culture.  

• Participate in and fully support the objectives of HSSE training and activities.  

• Inspect any equipment to be used on the WORKSITE, including all 
CONTRACTOR'S EQUIPMENT both prior to and during usage (e.g. 
lorries, excavators, cutting machines etc).  



• Equipment including all CONTRACTOR'S EQUIPMENT to be used needs to be 
properly inspected and maintained prior to use by CONTRACTOR.  

• Ensure that all personnel appointed by CONTRACTOR and SUB-
CONTRACTORS are following the basic rules of housekeeping.  

10.3.12.6 CONTRACTOR’S WORKSITE PERSONNEL  

CONTRACTOR’s personnel working on the WORKSITE (including SUB-
CONTRACTORS’ personnel) have the following responsibilities:  

• Participate in and adhere to all HSSE instructions, safety / security precautions, 
procedures and activities;  

• Conduct inspections of CONTRACTOR'S EQUIPMENT prior to use;  

• Participate in JHA, toolbox talks etc. Participate in emergency exercises and 
safety initiatives;  

• Present a comprehensive approach to work safely in accordance with GOOD 
ENGINEERING PRACTICE;  

• Follow the safety & security rules for the WORKSITE and participate in 
promoting safety;  

• Support a zero incident and injury culture;  

• Participate in and fully support the HSSE programs, rules and activities for the 
WORKSITE; 

 

• Comply with requirements for personal protective equipment ("PPE");  

• Wear appropriate PPE in accordance with OWNER's HSE policies and LAW;  

• Report any unsafe condition or activity;  

• Report to CONTRACTOR's discipline supervisor and inform other employees in 
immediate area of hazard, marking or barricading hazards were possible, 
until effective removal or repair can be completed;  

• Understand their ‘right to stop work’ where a situation or part of an operation is 
deemed unsafe;  

• Stop the work if a situation or part of an operation is deemed unsafe and report 
to the CONTRACTOR'S discipline supervisor;  

• Attend the daily and weekly toolbox talks;  

• Practice daily housekeeping;  

• Attend HSSE training, when instructed by the CONTRACTOR's discipline 
supervisor. 

 

  

10.3.13 FATIGUE MANAGEMENT  

CONTRACTOR shall ensure that all WORKS at WORKSITE are carried out 
during normal permitted working hours, as agreed with OWNER. CONTRACTOR 
shall ensure that any works carried out outside the normal permitted working 
hours shall be authorised by OWNER, prior to commencement.  



CONTRACTOR shall ensure that all hazards associated with working outside 
normal permitted working hours, including night shifts and weekends operations, 
are identified and mitigated and CONTRACTOR shall perform a specific risk 
assessment and issue a Permit to Work ("PTW"), as required by OWNER.  

System or arrangement for control of WORK outside normal permitted working 
hours shall be addressed in the Construction Plan, PRE-COMMISSIONNING 
and COMMISSIONNING Execution Plan, PROJECT HSE PLAN and the HSE 
procedures for the WORKSITE with particular attention given on the following:  

• Nature and level of supervision;  

• Task observation and monitoring of the workforce;  

• Lighting conditions at the WORKSITE and access to the WORKSITE;  

• Activities that are identified as being potentially hazardous e.g. lifting 
operations, hydrotesting activities, NDT etc;  

• Emergency and medical response arrangements. 

CONTRACTOR shall monitor and record working hours of personnel and ensure 
an adequate resting time is provided to prevent working with prolonged hours 
and avoid fatigue.  

CONTRACTOR’s and SUB-CONTRACTOR’s personnel fatigue management 
shall be according to the requirements of the OWNER’s instructions and 
guidelines, given inside the PTS 60.1510 - Fatigue Management.  

10.3.14 PERMIT TO WORK SYSTEM (PTW)  

The Permit to Work ("PTW") System constitutes a formal method of ensuring 
safe work practices for a specific activity with identified hazards. The work permit 
granted through the PTW System stipulates the safety and precautionary or risk 
control measures to be applied with reference to the specific procedure.  

CONTRACTOR shall comply with the PTW System, which will be prepared by 
OWNER and issued to the CONTRACTOR and all OTHER CONTRACTORS 
and shall cover all activities on the PEC SITE. The typical activities, where the 
PTW System will apply, as a minimum, are:  

• Work at height;  

• Confined space entry;  

• Rock blasting;  

• Electrical isolation & re-activation;  

• Welding / cutting / machining;  

• Painting and surface blasting;  

• Excavation;  

• Piling;  

• Heavy lifting;  

• Scaffolding erection;  

• Radiography work;  

• Critical lifting as follows:  



• Lifting over live process facilities or equipment;  

• Personnel transfer using lifting equipment; 

 

• Coordinated lift whereby the weight of load exceeds the maximum lifting 
capacity of one of the lifting appliances e.g. using of multiple cranes;  

• Lifting of special load structure e.g. boiler, compressor, pressure vessels or 
reactor;  

• Lifting load of weight of more than 80% of rated capacity of the lifting 
equipment at the specified working radius and boom angle in 
accordance with the crane load chart;  

• Lifting more than 10 tons in close proximity of live process equipment.  

• Hot work (during COMMISSIONING and at locations near flammable 
materials).  

CONTRACTOR will need to comply with the OWNER's PTW System, as given to 
them by OWNER. The PTW System will be developed appropriately to be in line 
with the PTS and fully applicable for each phase (e.g. CONSTRUCTION, 
COMMISSIONING etc).  

10.3.15 WORKING IN CONFINED SPACE  

Confined space entry shall be authorised through OWNER’s Permit To Work 
(PTW) approval process. CONTRACTOR shall take adequate precautions and 
mitigation measures which include, but not limited to gas/oxygen tests, PPE 
requirements, respiratory protection equipment (RPE), isolation of connections to 
confined space, provision of ventilation equipment and preparation of confined 
space for safe entry, standby person, availability of rescue equipment and 
emergency response team (ERT).  

The relevant Safety Officer or Entry Supervisor shall ensure that all necessary 
precautions and mitigation measures are implemented.  

CONTRACTOR’s entrants shall be certified medically fit by the Approved 

Medical Examiner (AME) before they are allowed to work in a confined space. 

 

10.3.16 CONSTRUCTION HSE REQUIREMENTS  

10.3.16.1 TOOLS AND EQUIPMENT  

CONTRACTOR shall ensure that all CONTRACTOR’S EQUIPMENTS 
(machinery, tools and equipment, facilities, and other items associated with the 
WORK) whether purchased or rented are maintained in a safe condition and to 
be operated by competent operators. Tools shall only be used for the job they 
were designed to perform. All guards shall be fitted and shall be in good 
condition at all times. All grinding discs shall be checked for correct size and 
speed prior to fitting. Electrically powered tools shall meet the hazardous zones 
requirements where applicable. All electric cables shall be industrial type. Use of 
domestic electric cables is prohibited. CONTRACTOR shall repair or replace 
defective tools and equipment at CONTRACTOR’s costs. Appropriate personal 



protective equipment shall be worn at all times, when using any tool or 
equipment.  

10.3.16.2 COMPRESSED GAS CYLINDERS  

CONTRACTOR shall ensure that:  

• Compressed gas cylinders stored, or transported or used shall be in an upright 
position and secured to some substantial object or structure by a chain or 
other suitable means capable of supporting the weight of the cylinder. This 
applies to all cylinders, whether empty or full.  

• Cylinder valves shall be closed and hoses depressurised when cylinders are 
not in use.  

• Cylinders shall have protective valve caps in place while they are being 
transported / stored.  

• Cylinders shall be returned promptly to a suitable storage area after use. They 
shall not be left at any work site. Cylinder storage areas should be kept 
away from general traffic paths and shall not be adjacent to vehicle paths.  

• Flammable gases and oxygen cylinders shall not be stored in close proximity 
unless separated by a non-combustible wall.  

• Cylinders shall only be hoisted when enclosed in an approved box or cradle 
within which they are securely fastened.  

• Cylinders shall be identified by a colour code in accordance with Malaysian 
standards.  

• Gas welding cylinders shall have hose check valve (non-return valves).  

• Flashback arrestors shall be installed to quench flashback flames and cut off 
the gas flow automatically, in both oxygen and fuel gas outlet lines.  

10.3.16.3 WELDING AND CUTTING  

CONTRACTOR shall ensure only competent and authorised workers are allowed 
to use welding and cutting equipment. CONTRACTOR shall ensure suitable 
precautions and mitigation measures against exposure of welding hazards such 
as excessive ultraviolet radiation, fire, welding fumes, and dusts are put in place.  

Welding, and/or flame cutting in the vicinity of flammable or combustible 
substances/materials shall only be done under the control of a PTW.  

CONTRACTOR shall provide adequate number of suitable fire extinguishers at 
the sites where hot work are taking place. Welders shall be trained and 
competent in the use of fire extinguishers.  

 

 

10.3.16.4 ABBRASIVE WHEELS  

CONTRACTOR shall ensure that safety protection in the form of goggles and /or 
shields and hearing protection devices (“HPD”) are provided and utilised by the 
personnel working with grinding machines and abrasive wheels. When changing 
discs on a portable grinder it is imperative that a suitable replacement disc is 



fitted and installed in the correct manner. CONTRACTOR shall ensure only 
trained and competent personnel are permitted to carry out this task.  

10.3.16.5 GRIT BLASTING  

CONTRACTOR shall confirm with OWNER the need for hot work permit prior to 
grit blasting. CONTRACTOR shall provide the blaster with an approved air face 
mask and oil free air supply. Associated workers and any other personnel within 
the blasting area shall wear approved respiratory protection. The blasting gun 
shall have a ‘dead man’ safety device operated by the blaster. Under no 
circumstances the device shall be tied back or defeated.  

CONTRACTOR shall made efforts to minimise the exposure of the blasting grit 

to the surrounding environment. Protective shield shall be erected and notice 

board shall be posted in order to prevent exposure of the blasting grit to other 

workers in the vicinity. 

 

10.3.16.6 USE OF CHEMICALS AT WORKSITE  

CONTRACTOR shall declare any hazardous chemicals used for the WORK to 
OWNER. CONTRACTOR shall ensure all requirements for use, storage, 
handling and transportation of chemicals including personal protection outlined in 
the Material Safety Data Sheet are strictly followed. The Material Safety Data 
Sheets for all chemicals shall be made available in the languages stipulated 
under the LAW. When in doubt concerning these requirements, consult 
OWNER’s HSE personnel.  

Flammable chemicals such as solvents and cleaning agents shall not be stored 
or used in un-ventilated areas or in close proximity to any sources of ignition. 
These chemicals shall be stored in a proper storage facility outside the work area 
whenever they are not being used. Proper labeling and re-labeling of the 
chemical containers shall be done accordingly. Source of ignition such as 
smoking is strictly prohibited in the vicinity of any such chemicals.  

 

10.3.16.7 USE / HANDLING OF ASBESTOS OR ASBESTOS CONTAINING MATERIALS  

The use of any asbestos or asbestos-containing materials is strictly prohibited for 
WORK related to the CONTRACT. For work that requires handling / removal of 
asbestos or asbestos-containing materials at WORKSITE, CONTRACTOR shall 
take the necessary precautions to ensure protection of their workers and others 
from the risks of exposure to asbestos fibres. CONTRACTOR shall make 
reference to OWNER’s Asbestos Inventory to determine if the WORK to be 
undertaken may involve handling of asbestos or asbestos-containing materials.  

 

 

10.3.16.8 ELECTRICAL SAFETY / POWER SOURCE  



No part of any lifting device or any equipment operated near power lines shall be 
closer than the following minimum ‘voltage safe distances’:  

• For 150-750 V, the safe distance shall be 2.0 m;  

• For 750- 50k V, the safe distance shall be 3.0m;  

• For 50k-250k V, the safe distance shall be 4.5m;  

• For 250k V, the safe distance shall be 6.0m.  
 

The above clearance applies in all directions. All overhead lines shall be 

identified with a highly visible sign placed 7m from both sides of the lines, 1.8m 

above ground. A restriction guard pole connected with ropes shall be installed to 

restrict clearance close to power lines. 

10.3.16.9 EXCAVATION  

CONTRACTOR shall ensure that all excavation work shall meet the following 
requirements as a minimum:  

• Excavations work shall be subjected to the control of PTW and excavation 
certificate.  

• Prior to embarking excavation work, proper excavation design and plan shall be 
drawn up taking into consideration of the soil type, the weather conditions 
and proximity to facilities.  

• Walkways between trenches should be kept clear of obstruction.  

• A competent person shall inspect all excavations, shafts, tunnels and 
earthwork.  

• A standby person shall be made available at all times equipped with all 
necessary safety equipment.  

• All excavation exceeding 1.5 meters shall be shored and a PTW complete with 
confined space certificate shall be secured.  

• No mechanical excavation within 1 meter of the existing service shall be 
allowed. All underground services shall be hand exposed and identified.  

 

10.3.16.10 BARRICADE, PLATFORMS AND GUARDRAILS  

CONTRACTOR shall provide adequate barricades, covers, guardrails, signal flag 
persons or other appropriate warning devices to protect personnel near any 
hazardous operations or overhead works. Temporary covers for floor openings 
shall be firmly fastened and clearly identified by warning signs. All elevated work 
areas, walkways, platforms etc. whether permanent or temporary, shall be 
protected by an approved guardrail and shall provide a sturdy working space. 
CONTRACTOR shall provide all the necessary signs, barriers, signal flag 
persons, etc. to protect the general public from exposure to injury due to the 
excavation work.  

All legislated and OWNER requirements for warning signs and/or barriers 

adjacent to public roads shall be strictly adhered to. 

10.3.16.11 SCAFFOLD & LADDERS DESIGN  



A safe means of access shall be provided for any work to be carried out at a 
height greater than 2 meters above ground (or less than 2 meters, if assessed 
that it is needed).  

If a suitable permanent access is not available, a well-designed, erected, 
inspected and maintained scaffold will provide a safe means of access and safe 
working areas. Additionally safe access to scaffold work platforms by ladder shall 
be provided. All scaffoldings shall be constructed in accordance with BS 5973 
Code of Practice for Access and Working Scaffolds and Special Scaffold 
Structures in Steel or its equivalent.  

All scaffolding materials and components shall be as follows:  

a. Scaffold tubes  

All tubes shall be galvanised steel 48.3mm OD and wall thickness 4mm comply 
to BS 1139 Part 1, 1982 and free from cracks, splits or excessive corrosion and 
straight. Black steel or aluminum scaffold shall not be allowed to be used at 
SITE.  

b. Coupling and fittings  

They shall be of sound construction, comply with BS 1139, Part 2. Tubular and 
fittings of different standards shall not be mixed.  

c. Board or decking meet the recommended BS 2842:1981 or regulation 87 of 
Factory and Machinery Act 1967.  

All timber scaffold boards shall follow the Factories and Machineries (Building 
Operations and works of Engineering Construction), Safety regulations, 1986.  

d. Ladders  

Ladders shall meet the requirements of BS 1129:1982.  

e. Frame or tubular scaffold  

Proprietary steel frame or tubular scaffold of sound design and construction shall 
be approved by OWNER before use.  

f. Inspection  

A scaffold inspector shall inspect all scaffold materials. Any scaffold above 40 

meters shall be designed and endorsed by a professional structural engineer and 

copy of design forward to DOSH. 

g. Erection  

Scaffolds shall only be erected, altered or dismantled by competent scaffolder 
under supervision of a scaffolder supervisor. All inspection of scaffolds shall be 
done by a competent scaffold inspector.  

 

10.3.16.12 STORAGE AND WAREHOUSE  



CONTRACTOR shall provide appropriate storage facilities for the storing of 
material, chemical and fuel on WORKSITE. The requirements for storing of 
materials shall also include the following:  

• Construction material shall be stored at the designated locations on 
WORKSITE;  

• Written procedures on transportation, handling and disposal for all material 
shall be made available;  

• Good housekeeping shall be practiced at all storage facilities;  

• Storage areas shall be located away from heavy vehicle traffic areas;  

• Storage floors and bins shall be labeled and constructed to safely support the 
loads with maximum safe load limits posted;  

• Storage buildings and warehouses shall be provided with an approved lightings 
and fittings in compliance with hazardous area classification, well ventilated 
and constructed with chemical resistant flooring, spill containment, waste 
collection and treatment where appropriate for the chemicals or fuel stored;  

• All hot work including welding, cutting or any other operations that create 
sparks shall be controlled via PTW system inside a warehouse or near the 
flammable/combustible material storage yards;  

• Adequate number of fire extinguishers of appropriate type shall be made 
available at strategic locations at all storage areas and warehouses;  

• All personnel shall wear approved PPE whilst working in storage areas and 
warehouses;  

• Flammable and combustible liquids shall be stored separately in different 
storage buildings;  

• Storage rooms shall be constructed to meet the specified fire resistant rating 
suitable for their use;  

• Approved safety cans / cabinets / containers shall be used to store and transfer 
flammable and combustible liquids, with the name of the material clearly 
stamped;  

• “No Smoking” signs shall be posted at strategic locations in storage areas and 
warehouses storing flammable and combustible liquids. 

 

10.3.16.13 EXPLOSIVES  

CONTRACTOR shall obtain all relevant permits and comply with the regulatory 
requirements for the use of explosives.  

CONTRACTOR shall ensure that every reasonable precaution and mitigation 
measures will be taken to ensure that CONTRACTOR personnel handling the 
explosives comply with established industry standards and best practices in the 
safe transportation, storage, handling and usage of explosives.  

 

 

10.3.16.14 LIFTING  



All cranes supplied by CONTRACTOR shall have valid certificate of fitness 
issued by authority e.g. PMA certificate issued by DOSH Malaysia. All cranes 
shall be inspected, tested and witnessed by OWNER competent person before 
putting them into service. All associated lifting equipment shall be inspected.  

CONTRACTOR shall inspect and maintain all cranes to ensure they are in safe 
working conditions. All defective cranes shall be taken out of service, repair or 
replace if necessary. Whenever there is any doubt on the integrity of the crane, 
load test shall be performed at CONTRACTOR’s cost.  

A colour coding shall be used to identify inspected lifting appliance. 
CONTRACTOR shall seek approval from OWNER on any heavy lifting of 15 tons 
and above. CONTRACTOR is responsible for ensuring that a competent and 
authorised operator operates any lifting device and that a signal man is 
designated to signal the operator as necessary to properly place and control the 
loads.  

Prior to performing any lift, the operator shall determine the weight of the object 
being lifted and ensure that cables, lifting device, slings, wire ropes, chains etc. 
used are of a sufficient strength to support the weight of the load.  

No worker shall be allowed under the load. Tag lines shall be used to guide and 
control the load where excessive movement is possible.  

A competent worker shall inspect all wire rope, chains, and slings prior to 

performing any lift. Record of inspection shall be kept for OWNER’s review. 

During winch or tow, all personnel shall be clear of the ‘whip area’ of cable/rope 

under tension 

 

10.3.16.15 HEAVY MACHINERY  

All CONTRACTOR vehicles on the WORKSITE shall have proper insurance and 
be maintained in safe operating conditions.  

All heavy machinery shall be operated by competent and certified operators. 
They shall be operated in a safe manner and at a speed suited to the terrain and 
weather conditions.  

All cranes, stringing trucks, heavy tracked equipment and machinery, welding 
rigs and all vehicles shall be fitted with reverse alarms.  

Any vehicle with restricted vision shall not operate in the vicinity of workers, 
except under the direction of a designated worker who is ensuring that the path 
way is clear and safe.  

10.3.16.16 WORKING AT HEIGHT  

When working at height more than 7.5 meters, CONTRACTOR shall provide 
suitable safety nets, which extends 2.5 meters beyond the edge of work level. 
The nets shall be sufficiently anchored using steel hooks or shackle. The net 
shall be inspected daily.  



If safety nets cannot be used, CONTRACTOR shall provide fall protection 
devices such as full harness with double lanyards etc. to the workers. Fall 
protection is required when working above two (2) meters (or less, if assessed 
that it is needed). Personnel using fall protection shall be trained on its use.  

10.3.16.17 AIR HOSE  

Air hose should not be used to clean any part of the body or clothing or use to 
blow off dirt on the floor.  

10.3.16.18 RADIOGRAPHY  

CONTRACTOR shall obtain a PTW c/w radiation certificate for radiography 

work. Extra precaution shall be taken to keep away all non-relevant personnel 

from the area. The area shall be isolated by visible barricades, signs, warning 

lights, adequate supervision by competent personnel, etc. The radioactive 

source shall be handled, transported and stored according to approved 

procedure. CONTRACTOR shall employ only qualified radiography operators 

as per Malaysian Atomic Energy Licensing Board (AELB) for the job. Properly 

calibrated radiation survey meters shall be made available. 

10.3.17 HAZARDS IDENTIFICATION AND CONTROL  

10.3.17.1 RISK MANAGEMENT  

CONTRACTOR shall implement all risk management actions which are 
applicable throughout the PROJECT as may be identified in the detailed 
Environmental Impact Assessment ("EIA"), Quantitative Risk Assessment 
("QRA"), Health Risk assessment ("HRA"), Hazard and Operability Study 
("HAZOP"), Hazard Identification Risk Analysis ("HAZID"), Environmental Impact 
Identification ("ENVID") or any other risk assessment studies performed for the 
PROJECT.  

A risk assessment for each activity task forming part of the WORK shall be 
undertaken in the form of a JHA or equivalent and shall be carried out by 
CONTRACTOR or SUB-CONTRACTORS prior to commencement of each 
specific activity.  

10.3.18 HAZID OF CONTRUCTIONS CRITICAL ACTIVITIES  

CONTRACTOR shall perform a HAZID prior to the commencement of the WORK 
in order to identify the critical fabrication activities where appropriate levels of 
management will be required to comply with HSSE requirements. Typical 
examples of critical activities, which may require special HSSE requirements at 
the WORKSITE include:  

• Transportation of heavy equipment;  

• Loading, unloading of heavy equipment;  

• Lifting and installation of heavy equipment;  

• Other equipment requiring lifting and transportation;  

• Traffic management;  

• Work at height during simultaneous operations ("SIMOPS");  



• Management of CONTRACTOR’s specific WORKSITE;  

• Coordination with OTHER CONTRACTORS in accordance with the 
requirements of the SITE MANAGEMENT RULES;  

• Fabrication activities and fabrication risks;  

• Drainage systems;  

• Crossings / bridges / roads / paths;  

• Precautions and measures in place for flood conditions;  

• All other issues raised as part of the HAZID. 

If one HAZID session is insufficient for the CONTRACTOR’s activities, then 
additional HAZID sessions shall be performed by CONTRACTOR and 
CONTRACTOR is obliged to invite OWNER to attend any HAZID session.  

CONTRACTOR’s HSE Manager(s) and HSE Officers shall ensure that all issues 
raised during all HAZID sessions as well as other critical fabrication matters 
raised throughout the performance of the WORK are followed-up and addressed.  

10.3.18.1 SPECIFIC WORKSITE’S JOB HAZARD ANALYSIS  

CONTRACTOR shall ensure that all of its line supervisors fully understand the 
potential hazards involved in those aspects of the WORK under their supervision 
and that safe practices, safety precautions or actions to be followed in respect of 
the same and CONTRACTOR shall ensure that its line supervisors communicate 
these issues to all personnel involved in each activity forming part of the WORK 
prior to commencement of each activity forming part of the WORK.  

CONTRACTOR shall ensure that all JHAs carried out during performance of the 
WORK will be reviewed and approved by CONTRACTOR’s HSE Officer and 
OWNER’s designated HSE Manager.  

CONTRACTOR shall pay special attention to the critical activities of 
transportation, fabrication, construction, and COMMISSIONING, in addition to 
interface with the OTHER CONTRACTORS.  

Before assigning personnel to any activity forming part of the WORK, 
CONTRACTOR shall carry out a JHA for such activity.  

The JHA plays a significant role for the risk assessment of the various activities 
being carried out by CONTRACTOR at the WORKSITE and CONTRACTOR 
shall ensure that its results, together with outcomes and conclusions are 
communicated to all personnel working on the WORKSITE by the appropriate 
means, which shall include presentations, meetings and tool box talks.  

In addition to that, specific JHAs will be required to be developed and 
communicated for critical activities, as identified on the WORKSITE.  

 

 

 



10.3.19 CHEMICALS HAZARDOUS TO HEALTH  

Chemicals hazardous to health shall not be used by CONTRACTOR, where other 

practicable and safer alternative exists. All chemicals purchased and brought to 

WORKSITE whether by OWNER, CONTRACTOR, SUB-CONTRACTORS or 

suppliers and their respective representatives shall be furnished with Material Safety 

Data Sheet (MSDS) in both Bahasa Melayu and English languages (and any other 

language required having regard to the nationalities of the personnel). 

CONTRACTOR shall ensure that the MSDS/CSDS arrive at the WORKSITE 

accompanying the MATERIALS to which they relate. 

A complete and up to date register of all chemicals used in the PROJECT and 
the Material Safety Data Sheet (MSDS) for each chemical shall be kept by the 
CONTRACTOR’s HSSE Manager and shall be readily available for inspection by 
OWNER. All chemicals used shall be labeled in accordance with LAW and any 
other requirements of OWNER.  

CONTRACTOR shall propose and implement a safe system of work and provide 
all required PPE to ensure that risks associated with the use, handling and 
disposal of chemicals hazardous to health are minimised. An assessment of 
health hazards arising from the use of chemicals hazardous to health shall be 
conducted by a competent person, appointed by CONTRACTOR and approved 
by the Department of Safety & Health (DOSH).  

Special attention shall be paid to the storage area of the chemicals and disposal, 
when required.  

The storage area shall be designed as per instructions given inside the 
MSDS/CSDS and inspected regularly by CONTRACTOR’s HSE Manager and 
HSE Officer(s). The storage area shall have appropriate ventilation and shall 
ensure appropriate environmental conditions inside for all chemicals under 
different external conditions.  

The disposal of chemicals shall be through a certified, approved, third party, 
which will take the remaining chemicals, give a disposal note and ensure further 
processing as per local waste management and chemicals management 
regulations.  

OWNER highlights that the use of halon, asbestos or other banned chemical 
substances is forbidden on PEC SITE.  

OWNER has the right at any time to audit the chemical’s storage area and 
request a record of the disposal notes.  

10.3.20 HSSE COMMUNICATIONS  

Effective communications are vital to the successful implementation of the 
Project HSE Plan, Project Security Plan and Project Emergency Response Plan 
for the PROJECT. Communications will take many forms but their common 
objective is to improve understanding of HSE matters. CONTRACTOR shall 
propose its overall strategy for communications of all matters relevant to HSSE 
both for those involved in the PROJECT and at WORKSITE as required, in the 
Project HSE PLAN.  



Mechanisms for communication and feedback shall include, as a minimum:  

• Suggestion boxes;  

• System or procedures for the recording of: 

 

• Concerns / recommendations raised during toolbox or team talks;  

• Concerns / recommendations raised with CONTRACTOR'S supervisors 
at the WORKSITE.  

• Public complaints.  

Any advice on HSSE issues at SITE generated by CONTRACTOR’s personnel 
shall be tabled at the monthly HSE Committee meeting. The conclusion of these 
discussions shall be communicated back to the CONTRACTOR who shall in turn 
advise its SUBCONTRACTORS and all personnel working at the SITE.  

10.3.21 HSSE KICK – OFF MEETING  

CONTRACTOR shall carry out an HSSE kick off meeting all with SUB-
CONTRACTORS for the PROJECT, which has to be attended by OWNER.  

Agenda or discussion items for the meeting shall include as a minimum:  

• Scope of the WORK;  

• Type and nature of WORK;  

• Working hours;  

• HSSE organisation and roles and responsibilities;  

• PROJECT HSE PLAN;  

• PROJECT SECURITY PLAN;  

• Project Emergency Response Plan;  

• HSSE rules and regulations for the WORKSITE;  

• HSE / environmental / security induction requirements;  

• HSSE training;  

• Personnel protective equipment;  

• Standards and requirements for CONTRACTOR'S EQUIPMENT;  

• Interfaces with OWNER and SUB-CONTRACTORS;  

• HSSE audit and inspection;  

• Hazards identification and risk assessment;  

• Hazardous materials handling, storage and use;  

• Incident reporting and investigation;  

• Permit-to-Work System;  

• Environmental protection measures including noise restrictions; 

• Use of vehicles;  

• Security, fencing and access control;  

• Communications systems at the WORKSITE e.g. radio system;  



• Emergency response and crisis management;  

• Medical facilities at the WORKSITE;  

• Welfare facilities at the WORKSITE;  

• Any other specific anticipated hazards related to the PROJECT or the PEC 
PROJECT.  

10.3.22 HSSE MEETINGS  

10.3.22.1 HSSE COMMITTEE  

CONTRACTOR shall form a HSSE Committee for the PROJECT complying with 
the requirements specified under Occupational Safety and Health (Safety and 
Health Committee) Regulations 1997. The HSSE Committee meeting shall be 
held monthly, however the frequency may be increased if deemed necessary.  

The composition of the HSSE Committee shall be in accordance with LAW and, 
as minimum, shall include the CONTRACTOR’s Project Manager as the 
chairman and CONTRACTOR’s DOSH Registered Safety and Health Officer, as 
the secretary.  

The agenda for the meeting shall include the following items as a minimum:  

• Review of previous minutes of meeting;  

• Safety and health key performance indicators;  

• Incidents and near misses;  

• Lessons learned and action items arising from incident investigation;  

• Safety and health audit and inspections findings;  

• Safety and health promotion and initiatives;  

• Review of current and future construction activities;  

• Safety and health concerns and issues;  

• Interface issues between CONTRACTOR and SUB-CONTRACTORS;  

• Feedback from personnel working at the WORKSITE. 

10.3.22.2 SPECIAL HSSE MEETINGS  

CONTRACTOR shall arrange additional meetings to address special 
circumstances that may arise such as:  

• Activities forming part of the WORK which require special instructions and 
precautions that have not been implemented at WORKSITE;  

• Visits by government bodies or authorities due to non-compliance with LAW;  

• Poor performance of specific SUB-CONTRACTORS;  

• Major non-conformance with HSSE requirements;  

• Major incidents such as fatality, major fire or explosion;  

• Security and emergency response incidents;  



• Major impacts on HSSE resulting from design changes during the construction 
phase of the WORK or potential hazards which were unknown prior to the 
LETTER OF AWARD.  

 

Thorough HSSE assessments shall be made by CONTRACTOR’s supervisors at 
SITE supported by CONTRACTOR’s HSSE personnel.  

Meetings shall be held between these personnel to discuss those hazards 
identified and to propose solutions to such hazards and any unsafe 
acts/conditions.  

All HSSE meetings shall be documented and the minutes of meeting submitted 
to OWNER within three (3) calendar days of such meeting, excluding in relation 
to those special or emergency HSSE meetings (as described in the relevant 
minutes of meeting) which shall be submitted to OWNER immediately following 
the meeting.  

10.3.23 TOOLBOX TALKS  

a. Daily Toolbox Talks  
 

CONTRACTOR shall ensure that a daily “toolbox talks” are conducted at 
start of each shift by SUB-CONTRACTORS’ line supervisors, in a 
language or languages understood by the relevant workforce. The talk 
shall address the application of HSSE rules and procedures related to the 
activities forming part of the WORK which are to be carried out during the 
relevant shift.  

Duration of the toolbox talk should typically be 5 - 15 minutes, but for hazardous 

activities e.g. confined space entry, the duration may be extended, as 

appropriate. 

 

b. Weekly Mass Toolbox Talk  

CONTRACTOR shall ensure that SUBCONTRACTORS conduct a weekly 
mass “toolbox talk” of 15-20 minutes duration at the start of each shift in a 
language understood by the relevant workforce. Toolbox talks may be 
conducted by SUBCONTRACTORS’ safety representatives, line supervisor 
or management. Topics for the toolbox talk shall be agreed between 
CONTRACTOR and SUB-CONTRACTORS.  

Typical the topics may include, but not limited to:  

• Care and use of respiratory protection;  

• Manual handling and lifting;  

• Noise and noise induced hearing loss;  

• Lock out tag out;  

• Labelling;  

• Topical issues relevant to the PROJECT;  

• Fire prevention;  



• Control of substances hazardous to health;  

• Scaffolding;  

• Vector control;  

• Housekeeping;  

• Working at height;  

• Pollution prevention;  

• Hot works / welding;  

• Radiography / radioactive source handling;  

• High pressure testing;  

• Use of personal protective equipment;  

• Permit to Work;  

• Crane operations;  

• Action items or lessons learned from incidents.  
 

The weekly “toolbox talk” shall be recorded and the records shall be issued to the 

HSSE Committee. 

10.3.24 MONTHLY HSSE REPORT  

CONTRACTOR has an obligation to develop a monthly HSSE report, as per 
following:  

• CONTRACTOR monthly HSSE report shall cover the HSSE activities and 
performance of the previous month. CONTRACTOR shall submit such 
report to OWNER within five (5) working days from the last Friday of each 
month, after the ‘cut off’ date of the month. The HSSE report shall include, 
as a minimum, the following:  

• A table of all incidents and their immediate and underlying causes;  

• A table of all HSSE observations at WORKSITE and description of corrective 
action taken to rectify the shortfall;  

• HSSE lagging and leading indicators;  

• A summary of HSE activities, government visits, management visits and HSE 
audits describing problem areas and corrective actions, if any;  

• A summary of HSE training provided at the WORKSITE;  

• Breakdown of numbers of CONTRACTOR personnel at WORKSITE;  

• Breakdown of numbers of SUB-CONTRACTOR personnel at WORKSITE;  

• Breakdown of the total man-hours worked on a monthly and cumulative basis;  

• Photos of main / critical activities at the WORKSITE.  
 

Graphs and statistics showing fatal accident rate ("FAR"), lost time injury Frequency 

("LTIF") and total reportable case frequency ("TRCF") shall be prepared on a 

cumulative basis from the beginning of the construction phase of the WORK with 

detailed number of HSSE lagging and leading indicators. 



The following table gives a minimum, but not limited, typical list of Key Performance 

Indicators (KPIs) that can be used: 

 

10.3.25 LANGUAGE  

CONTRACTOR shall develop procedures and instructions to ensure effective 
communications are in place to deal with any multi-lingual personnel employed 
at WORKSITE who do not understand and/or cannot communicate in either 
Bahasa Melayu or English languages.  

CONTRACTOR shall identify to OWNER its strategy for meeting these multi-lingual 

needs sufficiently in advance of commencement of the WORKS at the WORKSITE. 

10.3.26 TRAINING AND HSE COMPETENCY ASSURANCE  

10.3.26.1 HSSE INDUCTION  

All personnel working at WORKSITE shall be required to attend an HSE / 
environmental / security induction, conducted by CONTRACTOR’s HSSE 
personnel in a language clearly understood by each employee, before 
commencing work.  

CONTRACTOR shall establish appropriate system or mechanism for 
identification of personnel who have completed the required HSE inductions and 
in order for such personnel to be allowed access into WORKSITE.  

CONTRACTOR’s HSSE induction shall cover the following subjects:  

• Issue and use of worker identification cards.  

• Overview of the WORKS and hazards.  

• Minimum HSE requirements and legal requirements for the WORKSITE.  



• Traffic regulations for the WORKSITE and the PEC SITE.  

• Personal protective equipment.  

• Medical and first aid facilities.  

• Emergency management.  

• Fire prevention and suppression.  

• Housekeeping.  

• Noise at work.  

• Radiography.  

• Permit to Work Systems.  

• Toolbox talks.  

• Scaffolding and tagging.  

• Manual handling.  

• Hot work and control of ignition sources e.g. electrical equipment.  

• Working at heights, safety harnesses, lifelines.  

• Handling of chemicals hazardous to health.  

• Heavy lifting.  

• Confined spaces. 

 

• Misconducts:  

• Drug and alcohol policy.  

• Gambling.  

• Fighting.  

• Theft.  

• Sexual harassment.  

• Security rules for the WORKSITE and the PEC SITE.  

• Prohibited items.  

• Environmental issues.  

• Waste management issues.  

• Environmental spill response.  

• Communications.  

• Reporting of injuries and incidents.  

• Stop work policy.  

• HSE incentives schemes.  

• Consequence management, including option of dismissal, for noncompliance to 
HSE and security rules and regulations.  

CONTRACTOR’s HSE personnel shall be evaluated by OWNER to check their 
competency to ensure they are able to discharge their duties effectively.  



CONTRACTOR shall ensure that all personnel involved in construction activities 
forming part of the WORK have a CIDB Green Card prior to entering the PEC 
SITE.  

In addition to the basic HSSE induction, all supervisors shall attend a further 
training or induction covering the following subjects:  

• Incident reporting and investigations.  

• HSE inspection techniques.  

• Permit to Work.  

• Implementation of the PROJECT HSE PLAN.  

• Hazard identification and control e.g. Job Hazard Analysis.  

• Project Emergency Response Plan. 

CONTRACTOR shall ensure that all visitors to WORKSITE, including 
mechanics, temporary crane drivers and corporate management, are given an 
outline briefing of the HSSE rules and regulations for the WORKSITE as 
contained in the formal HSE/ environmental / security induction prior to entering 
WORKSITE.  

Visitors shall be required to use appropriate PPE e.g. helmet, boots, hearing 
protection, an one-piece coverall and safety spectacles and shall be 
accompanied at all times while on WORKSITE, by personnel who have fully 
completed the HSE/ environmental / security induction.  

CONTRACTOR shall maintain a fully up to date training register of all personnel, 
who have been inducted and received other additional training. This register 
shall include any training carried out at the WORKSITE by CONTRACTOR and 
its SUB-CONTRACTORS.  

10.3.26.2 SPECIFIC TRAINING  

Training is necessary to help personnel acquire the skills, knowledge and 
attitudes to assist them in providing maximum contribution to the HSSE aspects 
of their work – whatever their position in the organisation.  

CONTRACTOR shall establish a checklist/ questionnaire to be used as a basis 
for delivering critical technical and/or HSSE training:  

Specific types of training required for personnel involved in the PROJECT shall 
include:  

• Formal off-the-job training, such as training in specific skills.  

• Formal on-the-job training and assessment, such as:  

• training in specific skills which may have been previously learnt or 
provided by CONTRACTOR and  

• on-the-job coaching and counseling / supervisor-led training and 
instruction to individuals.  

• A period of supervised experience to enable personnel practice and develop 
new skills.  



• Various subjects of specific HSE training, e.g. PTW, lifting operations, 
scaffolding, work at height etc, as listed for HSSE induction, but more 
detailed and technically oriented. 

 

• CONTRACTOR shall comply with LAW and ensure that all workers attend the 
Construction Industrial Development Board (CIDB) green card (HSE 
familiarisation course) prior to entering the PEC SITE.  

10.3.26.3 COMPETENCY  

CONTRACTORs shall ensure that all personnel and SUB-CONTRACTORS are 
competent to perform their designated activities forming part of the WORK at the 
WORKSITE and have been properly inducted to enable them to do the same. 
OWNER reserve the right to interview and/or assess any employee or SUB-
CONTRACTOR and/or its employees to assess competence.  

If such interview and/or assessment is considered by OWNER to demonstrate a 
failure of competence, OWNER may instruct CONTRACTOR to remove such 
employee or SUB-CONTRACTOR and/or its employee(s) (as applicable) from 
the WORKSITE.  

CONTRACTOR shall maintain a fully applicable Competence Assurance 
Scheme, which identifies HSE critical and HSE related positions (i.e. crane 
drivers, forklift drivers, radiographers and scaffolders, confined space entrants 
and supervisor and first-aiders).  

CONTRACTOR shall keep up to date and comprehensive records of the training, 
qualifications, licenses of its personnel and SUB-CONTRACTORS' personnel 
which can be audited by OWNER at any time during the execution of the WORK.  

In addition to that, it needs to be highlighted to CONTRACTOR that prior to the 

introduction of hydrocarbon / START-UP phase, all personnel involved in 

START-UP activities shall need to go through Oil and Gas Safety Passport 

(“OGSP”) training. 

10.3.26.4 HSSE AUDITS  

CONTRACTOR shall assess the adequacy and effectiveness of the various 
components of the HSE plans and security plans for the PROJECT through 
audits. CONTRACTOR shall develop an internal audit program with details of 
areas and activities to be audited and the proposed schedule. The HSSE audit 
program shall be agreed in advance by OWNER.  

The key elements to be audited, as a minimum, are as follows:  

• HSSE policies.  

• HSSE organisation.  

• PROJECT HSE PLAN and PROJECT SECURITY PLAN and their 
implementation.  

• Performance measurement and monitoring.  

• HSSE management system improvement.  

• HSSE walks and inspections.  
 



The HSSE audit shall be conducted by competent personnel who are 
independent and do not have conflicting interests. The team shall include 
members of the CONTRACTOR's management team and OWNER’s 
management team on the WORKSITE.  

OWNER may review the frequency or schedule of audits if there is any evidence 
of systemic failure within its management system and request for additional 
audits.  

10.3.26.5 TIME OUT FOR SAFETY  

"Time Out for Safety" is a policy which is intended to empower individuals, 
CONTRACTOR's supervisors and managers who perceive that there is a 
potential hazard associated with a task, to stop the work and take "Time Out for 
Safety" without the fear of negative consequences.  

“Time Out for Safety” can be combined with other safety tools, such as JHA, for 

a Pre-Activity Safety Review ("PASR"). 

10.3.26.6 MANAGEMENT LEADERSHIP VISITS  

CONTRACTOR shall ensure visibility of senior management on the WORKSITE 
in order to demonstrate leadership and HSSE commitment to the workforce. 
Such visibility also provides an ideal opportunity to interact and engage the 
workforce on HSSE issues in a manner which demonstrates the overall 
importance of HSSE issues and time spent by senior management specifically 
on those HSSE issues.  

 

10.3.27 NON CONFORMANCE AND CORRECTIVE ACTIONS  

CONTRACTOR shall ensure that all non-conformance and corrective actions 
identified in HSE inspections, audits or incident investigations are promptly 
rectified. CONTRACTOR shall establish and implement a structured system to 
facilitate the recording, following-up and monitoring of the status of such non-
conformance and corrective actions.  

 

 

10.3.28 HSSE PERFORMANCE REVIEW  

CONTRACTOR shall prepare, maintain and submit to OWNER records and 
reports on the following:  

• Incident notification report (immediately).  

• Log of all incidents (monthly).  

• Summary of incident investigation findings and remedial actions taken 
(monthly).  

• Summary report of all incident statistics (monthly).  

• Log of HSE incentives adopted and results achieved (monthly).  

• Log of non-conformance and status of corrective actions (monthly).  



• Attendance log for all HSSE inductions (weekly).  

• Report on compliance audit relating to the PROJECT HSE PLAN, PROJECT 
SECURITY PLAN and the HSSE procedures for the WORKSITE (monthly).  

• Records of emergency / security drills (monthly).  

• Minutes of Safety, Health and Environmental committee meeting (monthly). 

10.3.29 HSE INCENTIVE SCHEME  

CONTRACTOR is responsible to develop and promote an HSE incentive 
scheme philosophy throughout the whole PROJECT, as per OWNER’s 
instructions and OTHER CONTRACTORS HSE incentive schemes.  

CONTRACTOR shall be fully responsible to sponsor and drive the HSE incentive 
scheme on WORKSITE throughout the duration of the PROJECT for 
CONTRACTOR’S activities and workforce and ensure appropriate follow up.  

The HSE incentive scheme shall be based on an objective assessment of 
workforce HSE performance, as per HSE key performance indicators (“KPIs”), 
reported on monthly basis and may have the form of an HSE competition or 
awards’ program.  

CONTRACTOR shall evaluate HSE performance by comparing the leading KPIs 
(e.g. HSE training hours, HSE inspections, UA/UC, Hazard Observations), the 
lagging KPIs (e.g. LTIF, TRCF etc) and the manhours of its team within 
CONTRACTOR’s workforce. A budget shall be allocated on a monthly basis and 
shall be for HSE awards to be given to the best performing team(s) and 
individual(s).  

CONTRACTOR shall describe the incentive scheme program and calculation 
scheme of awards, depending on KPIs, inside CONTRACTOR’s incentive 
scheme plan. OWNER will need to review and approve the CONTRACTOR’s 
HSE incentive scheme in order to ensure that it is aligned with the OTHER 
CONTRACTORS incentive schemes.  

OWNER will not allow the awards to be given in cash or any other form of money 
to individuals, however, OWNER is encouraging the purchase of small gifts to be 
given directly to the best HSE performers or the whole workforce upon 
completion of a specific activity safely.  

CONTRACTOR is encouraged to combine any kind of monthly or weekly HSE 
competition with a dedicated HSE campaign (e.g. Dropped Objects, Lifting 
Operations etc), as part of CONTRACTOR’s HSE management system on 
WORKSITE.  

10.3.30 HSSE AWARENESS PROGRAM  

CONTRACTOR shall propose and implement a HSSE awareness program for 
the PROJECT which may include, amongst other things:  

• HSSE posters, notices and bulletins.  

• HSSE briefing and talks.  

• HSSE video presentation. 

 



• HSSE banners.  

• HSSE incident flashes.  

CONTRACTOR shall provide a prominent HSSE performance scoreboard at the 
entrance to the WORKSITE displaying, amongst other things, the number of 
man-hours worked since the last reportable incident and name of SUB-
CONTRACTOR with the best HSSE record.  

In line with OWNER’s objective to promote safety awareness and safe working 
practices amongst all employees and CONTRACTOR’s personnel, the 
CONTRACTOR shall install an HSE Performance Scoreboard to highlight 
achievement(s) / milestone(s) of safe working hours of employees.  

The CONTRACTOR shall install the above at each site office. The HSE 
Performance Scoreboard shall be of acceptable material and shall contain the 
following information as a minimum (in English and Bahasa Malaysia):  

Name of CONTRACTOR    ______________  

Date (Start of Work)     ______________  

HSE Targets for This Project    ______________  

Best Achievement (Manhours, Year)   ______________  

Current Manhours Achieved (Manhours, Year)  ______________  

Date of Last Loss Time Incident    ______________  

Total Number of Loss Time Incidents to-date  ______________  

All lettering in the HSE Performance Scoreboard shall be of suitable sizes and 
shall be visible from at least 10 meters distance.  

In addition to that, CONTRACTOR shall assembly HSSE bulletin boards located 

at strategic locations at WORKSITE to disseminate HSSE information to the 

personnel working on the PEC SITE. 

 

10.3.31 PERSONAL PROTECTIVE EQUIPMENT  

CONTRACTOR and its SUB-CONTRACTORS shall provide the following, as a 
minimum, to all personnel working on the WORKSITE:  

• Safety Helmet.  

• Safety Footwear.  

• Eye Protection (safety spectacles with side shields as a minimum).  

• Gloves.  

• Hearing Protection.  

• One piece coverall for construction activities (made of non-fire retardant 
material).  

 



CONTRACTOR and its SUB-CONTRACTORS shall provide the mandatory 
safety equipment at no cost to ALL of their respective employees, either as 
original supply or as replacement for lost or damaged safety equipment. Failure 
to use mandatory safety equipment shall result in immediate dismissal from the 
SITE.  

CONTRACTOR shall also make provision for the supply of additional PPE, as 
circumstances may demand having regard to the activity being performed or the 
circumstances, such as:  

• Goggles.  

• Face shields for grinding.  

• Rubber boots with toe protectors and reinforced soles.  

• Wet weather clothing.  

• Respiratory equipment.  

• One piece coverall (in a colour which differs from the overalls used by 
OWNER).  

• One piece coverall made of fire retardant material (for personnel who work in 
high fire-risk areas and/or activities during COMMISSIONING and START-
UP phases).  

 

CONTRACTOR shall use ultrasonic, gas leak detectors, wherever required 
during the introduction of hydrocarbons or inspections of confined spaces inside 
PEC AREA.  

CONTRACTOR shall ensure that SUB-CONTRACTOR personnel working on the 

WORKSITE shall wear PPE according to CONTRACTOR’s requirements. 

 

10.3.32 HOUSEKEEPING  

 

CONTRACTOR shall ensure that good housekeeping is maintained continuously 
throughout the duration of the WORK. Due regard shall be paid to proper 
disposal of all types of wastes especially hazardous / scheduled wastes, tidiness, 
and clear access ways and emergency exits.  

Access and egress of all exits, fire and safety equipment, and work areas shall 
be kept clear of obstructions at all times. Special attention shall be given to 
maintaining clear walkways, removal of slippery and tripping hazards, securing 
or removing of loose materials at height, and proper storage of materials. 
Scheduled wastes such as oily or chemical soaked rags shall be disposed of in 
accordance to regulatory requirements. All housekeeping costs shall be borne by 
CONTRACTOR.  

 

 

 



10.3.33 LIGHTNING ARRESTORS FOR EPCC ACTIVITIES  

In recognition of the fact that Johor has recorded the most occurrences of 
lightning in Malaysia, CONTRACTOR shall install lightning arrestors at suitable 
locations on the WORKSITE in order to provide a safe zone for 
CONTRACTOR'S activities.  

CONTRACTOR shall ensure that the specifications for the lightning arrestors 
fulfill the requirements of OWNER and national / state authorities.  

10.3.34 ZETO RULES & GUIDELINES  

"ZeTo" means Zero Tolerance and is intended by OWNER to be a principle to 
ensure all activities are carried out in a safe manner and any non-compliance 
shall not be tolerated.  

OWNER'S ZeTo Rules shall apply to all employees, CONTRACTOR, SUB-
CONTRACTORS, OTHER CONTRACTORS and OWNER’s personnel working 
at the WORKSITE and the PEC SITE.  

CONTRACTOR, OTHER CONTRACTORS and SUB-CONTRACTORS shall 

adopt the ZeTo Rules, together with an HSE policy and HSE management 

system ("HSE MS") which is in accordance with OWNER’s HSSE policies in 

order to reduce the HSSE risks associated with the WORK to a level that is as 

low as reasonably practicable. 

The following ZeTo Rules are applicable at WORKSITE:  

• Valid PTW must be held by CONTRACTOR and / or its SUB-CONTRACTORS 
where applicable.  

• Verify energy isolation before commencement of each activity.  

• Obtain authorisation before overriding or disabling safety critical equipment.  

• Protect yourself against a fall when working at height.  

• Use the correct personal protective equipment (PPE).  

• Obtain authorisation before excavation or entering a trench.  

• Do not position yourself under a suspended load.  

• Do not smoke outside designated areas.  

• Do not use your mobile phone/walkie-talkie while driving, follow the speed limit 
and use your seat belt.  

 

10.3.35 CONTRACTOR’S SUPPLIED EQUIPMENT  

All CONTRACTOR'S EQUIPMENT, including generator sets, welding sets, 
portable electrical equipment, mobile cranes, air powered tools, pumps, 
generators and compressors shall be inspected and approved by 
CONTRACTOR’s discipline supervisors prior to their entry onto the WORKSITE 
and shall be checked fortnightly thereafter.  

CONTRACTOR shall ensure that all CONTRACTOR’S EQUIPMENT in any way 
associated with or utilised in the WORK, are fit for use and maintained in a safe 



and good working condition. Operational Fitness Certificates, Electrical Test 
Certificates, Calibration Certificates etc. where applicable shall be provided.  

Cranes, trucks, vehicles and any other relevant equipment shall also be 
inspected and approved by the relevant local authority (e.g. Energy Commission, 
Director General, Department of Road Transportation) prior to their entry onto 
the WORKSITE.  

For cranes, trucks, vehicles a registration is required by the Department of Road 
Transportation, according to the category of the vehicle, driver's licenses as per 
category of the vehicle and annual or six (6) monthly inspections from the 
Department of Road Transportation.  

Diesel engines / generators are also required to have the relevant specification 

licenses issued by national authorities (e.g. Director General). 

Diesel engine / generator with capacity of more than 5 kilowatt shall be 
registered with the Energy Commission in accordance with the Energy 
Commission Act 2001 and Electricity Supply Act 1990, prior to use by 
CONTRACTOR and its SUBCONTRACTORS.  

Diesel engine / generator with a consumption of liquid (diesel) burning capacity 
of more than 15 Kg / hr, shall have a written approval from the Director General, 
prior to use by CONTRACTOR and its SUB-CONTRACTORS.  

For the diesel engines, the operator / driver of the engine need to registered with 
the DOSH as per Factory and Machinery Act, 1970.  

Temporary generator sets on WORKSITE have to be registered with the Energy 
Commission and inspected by competent electricians as well.  

Records of inspection shall be kept in the forms of checklist and stickers 
displayed on the CONTRACTOR'S EQUIPMENT and shall be readily available 
for audit by OWNER.  

The OWNER’s Zero Tolerance (ZETO) rules are attached for compliance by all 
personnel of CONTRACTOR and SUB-CONTRACTORS.  

In addition to that, all CONTRACTOR’s supplied equipment shall comply with the 
requirements of the OWNER’s Mandatory Control Framework (“MCF”), as given 
in Section D – Appendix 1.6 – MANDATORY CONTROL FRAMEWORK.  

10.3.36 SCAFFOLDING  

CONTRACTOR shall use only tubular-type scaffolding for the PROJECT at 
WORKSITE.  

Scaffolding practices shall comply with the requirements under Factory and 
Machinery Act 1967 (Building Operation and Work of Engineering Construction 
(Safety) Regulation, BOWEC; 1986) and based on the following standards:  

• BS 5973: 1993 - Code for Practice for Access and Working Scaffolds and 
Special Scaffold Structures in Steel.  

• BS 5974: 1982 - Code of Practice for Temporarily Installed Suspended 
Scaffolds and Access Equipment.  



• BS 1129: 1982 - Specification for Portable Timber Ladders, steps, Trestles and 
Lightweight Staging, for the Building and Civil Engineering Industries.  

• BS 1139:1991 (Part 1 - 5) Metal Scaffolding. 

 

• BS 2037: 1964 - Specification for Aluminum Ladders, Steps and Trestles for the 
Building and Civil Engineering Industries.  

• BS 2482: 1981 - Specification for Timber Scaffold Boards.  

• BS 2830: 1973 - Specification for Suspended Safety Chairs and Cradles for 
Use in the Construction Industry.  

CONTRACTOR shall comply with OWNER’s standards and procedures in 
relation to scaffolding in accordance with international & standards, as described 
above and local safety guidelines as well as the requirements of Paragraph 
10.3.16.11.  

Before the use of any scaffolding in connection with the WORK, all scaffolding 
shall be inspected and approved by a certified Scaffolding Inspector appointed 
by CONTRACTOR. Such scaffolding shall be inspected upon complete 
installation, after modification and after been exposed to adverse weather 
conditions e.g. heavy rains and storms.  

All tubular scaffolds exceeding 40 meters in height shall be constructed based on 
the approved structural calculation and drawing of a professional engineer 
appointed by CONTRACTOR. A copy of the approved drawing of the scaffold 
design shall be made available at the WORKSITE for inspection by OWNER and 
shall be in line with the requirements of Paragraph 10.3.16.11.  

Personnel involved in the erection, dismantling and inspection of scaffolding shall 
observe and comply with safety requirements for working at height. These 
include the need to use full body harness with double lanyards.  

The CONTRACTOR'S HSE Manager(s) and HSE Officers working on the 
WORKSITE shall monitor compliance with safety requirements of all scaffolding.  

 

10.3.37 FIRE PREVENTION  

 

CONTRACTOR shall ensure that the CONTRACTOR'S ACTVITIES carried out 
on the WORKSITE are conducted in a manner that minimises the risk of a fire. 
This will be achieved by:  

• Proper storage system for flammable materials and chemicals in a systematic 
and controlled manner.  

• Training on basic fire prevention and suppression to be included in the safety 
programs.  

• Adequate fire protection equipment to be located in areas of possible fire.  

• Regular inspections of any potential sources of flammable ignition of flammable 
on the WORKSITE by CONTRACTOR. 

 



• Strict compliance with the "No Smoking" policy.  

• Regular inspection by CONTRACTOR of all CONTRACTOR'S EQUIPMENT or 
other equipment and storage areas containing flammable material and 
chemicals.  

10.3.38 VEHICLES AND MOBILE ENGINE  

All vehicles entering the PEC SITE and the WORKSITE shall respect traffic rules 
and regulations inside the PEC SITE and WORKSITE. The speed limit will be at 
25 km/hour and drivers are expected to drive extremely carefully due to the 
numbers of personnel working both on the WORKSITE and the PEC SITE.  

All vehicles and drivers travelling to the WORKSITE shall have the appropriate 
licenses which will be inspected regularly by CONTRACTOR’s HSE Manager(s) 
and HSE Officers working on the WORKSITE.  

During START-UP, where hydrocarbon could have been introduced into the 
UNITS and/or Systems, entry of vehicles and engine driven equipment into the 
affected process area and their general usage shall be controlled using the PTW 
System. The vehicles and equipment shall also have spark arrestor installed on 
the exhaust system.  

10.3.39 SMOKING  

CONTRACTOR shall establish and implement a strict "No Smoking" policy at 
WORKSITE as follows:  

a. Prior to START-UP, smoking shall only be permitted in the designated areas 
of the WORKSITE, which will be carefully selected and regularly inspected 
by CONTRACTOR’s HSE Manager(s) and HSE Officers working on the 
WORKSITE.  

b. During and after START-UP, smoking shall be prohibited on the WORKSITE, 
inside the warehouse and in or on any other specified areas, and such ban 
shall include banning of lighters and matches in or on the WORKSITE and 
such other areas.  

 
CONTRACTOR shall communicate the requirements of the "No Smoking" policy 

to all personnel working at WORKSITE. Violation of the "No Smoking" policy 

shall result in immediate and permanent removal of the employee from the 

WORKSITE. 

 

 

10.3.40 EMERGENCY PREPAREDNESS  

a. Emergency Response Plan  
 

CONTRACTOR shall prepare an emergency response plan for the 
WORKSITE and submit the same to OWNER for approval within ninety - 
(90) days after COMMENCEMENT DATE and in any case prior to the 
commencement of any CONTRACTOR’s activities on the WORKSITE.  



The Emergency Response Plan for the WORKSITE shall include, as a 
minimum:  

• a list of the emergency response organisations and their roles and 
responsibilities;  

• communication procedures; and  

• emergency and medical evacuation plan and  

• specific response procedures for major incidents e.g. oil spills, chemicals 
spills, crane failure, fire, structure or scaffold collapse.  

 

The Emergency Response Plan for the WORKSITE shall comply with any 
requirements of the Detailed Environmental Impact Assessment (DEIA) 
and conditions provided by Department of Environment in Malaysia (DOE).  

CONTRACTOR’s Project Manager shall be responsible for preparing, 
issuing and ensuring that all personnel understand the Emergency 
Response Plan and procedure.  

Key information on emergency evacuation such as the types of alarm, 
communication flow, emergency response team, emergency contact 
numbers, spill absorption material, evacuation routes and assembly area 
shall be displayed on notice boards which are strategically located at 
WORKSITE.  

b. Emergency responses training, exercises and drills  
 

All personnel working on the WORKSITE shall be advised of the actions to 
be followed in the event of fire or any other emergency situation. Such 
advice shall be given during HSE inductions and HSE training sessions.  

CONTRACTOR shall conduct emergency evacuation exercises and/or fire 

drills on a quarterly basis using a probable incident scenario agreed by 

OWNER in advance. OWNER shall be invited to observe the drill and 

provide input for improvement. 

 

c. Emergency assembly area  

CONTRACTOR shall identify and assign designated emergency assembly 
area(s) at WORKSITE and the areas shall be clearly identified with signage 
(e.g. assembly point).  

Adequate signage shall be provided throughout the WORKSITE to direct or 
guide personnel to the emergency assembly areas in an emergency 
situation.  

Non-compliance of personnel with signage, procedures and rules for 
emergency response is a reason for immediate dismissal from the 
WORKSITE.  

 



10.3.41 OCCUPATIONAL HEALTH  

a. Pre-employment medical screening  
 

CONTRACTOR shall ensure that all its employees and SUB-
CONTRACTOR’s employees engaged in the WORK are declared 
medically fit for the job and healthy by an Occupational Health Doctor. Any 
medical diseases or disabilities which may adversely influence the 
employee’s ability to perform his role in the WORK shall be reported to 
OWNER prior to the commencement of the WORK.  

Any person having the following illnesses are not permitted working at 
WORKSITE:  

• A history of fits, blackouts and fainting attacks;  

• A history of heart disease or heart disorder;  

• Asthma, bronchitis, or a shortness of breath on exertion;  

• Nervous or mental disorder;  

• Serious defects in eyesight;  

• Any other disease or condition that may affect or endanger the person’s 
safety and health.  

 
Pre-employment screening shall be performed as per instructions and 

guidelines of “PTS– Health Assessment for Fitness to Work”. 

 
b. Medical Welfare of Personnel  

CONTRACTOR shall at no cost to OWNER be responsible for the medical 
benefits of its own and SUB-CONTRACTOR’s employees. CONTRACTOR 
shall make necessary arrangements for medical consultation, treatment or 
hospitalisation if and when necessary and will arrange suitable insurance 
coverage for such contingencies.  

CONTRACTOR shall ensure that all local personnel are covered by Social 
Security Organization (“SOCSO”) and that all foreign personnel are 
covered by Workman Compensation in accordance with the Employee's 
Social Security Act 1969 and Workmen's Compensation Act 1952 
respectively.  

c. CONTRACTOR’s simple first aid / medical room, medical facility and first aid 
station  

 

CONTRACTOR is responsible to provide first aid / medical room located at 
an appropriate location at the PEC SITE within its own camp area. The 
facility should be manned throughout the working hours and comply with 
requirement of First Aid / Medical Room  

CONTRACTOR is responsible to build and operate a first aid station 
(“FAS”) within its own construction area manned with medical personnel on 
a 24 hours a day / 7 days a week basis.  



CONTRACTOR is responsible to provide first aid boxes within its own 
camp area and construction area. The first aid boxes shall comply to the 
and any other requirement of OWNER’s medical management and health 
inspections system.  

CONTRACTOR is fully responsible at all times for its own personnel and 
SUB-CONTRACTOR’s personnel and shall ensure that medical facilities 
operating within its area of responsibility are sufficient to accommodate the 
needs of the workforce and comply with the regulations.  

CONTRACTOR is also responsible for the repatriation of its own personnel 

back to their home, if required by their medical condition, and is fully 

responsible for the insurances of its own personnel. 

CONTRACTOR is also fully responsible to ensure that its own SUB-
CONTRACTORS comply with PROJECT’s expectation with regard to 
medical facilities and insurances of the workforce.  

CONTRACTOR is also responsible to ensure that SUB-CONTRACTOR’s 
personnel receive appropriate medical care during the entire PROJECT.  

d. Communicable diseases and Food / Water Safety  
 

CONTRACTOR shall comply at all times with OWNER’s requirements with 
regard to communicable diseases management and Food / Water Safety 
management, as per respective Communicable Diseases and Food Safety.  

10.3.42 INCIDENT NOTIFICATION, REPORTING AND INVESTIGATION  

CONTRACTOR shall notify any occurrence of incident(s) at WORKSITE to 
OWNER without any delay and definitely within the first 24 hours.  

All incidents involving death shall be reported to the Police immediately. All 
accidents, dangerous occurrences, poisoning and occupational diseases 
prescribed under the Occupational Safety and Health (Notification of Accident, 
Dangerous Occurrence, Poisoning and Occupational Diseases (NADOPOD)) 
Regulations 2004 shall be reported to the Department of Occupational Safety 
and Health (DOSH) within the specified time frame.  

All incidents involving a death shall be immediately reported to OWNER and to 
the Police Administration, as per process requested by OWNER, in order to 
comply with National and State regulations.  

CONTRACTOR shall not interfere with incident area and shall keep or preserve 
evidence(s), except it needed to interfere for ensuring safety of personnel.  

CONTRACTOR shall, promptly following such incident(s), investigate all 
incidents resulting in injury or death to personnel, or damage to equipment, or 
having the potential to have resulted in injury or death to personnel or damage to 
equipment and shall take immediate measures to avoid any recurrences.  

Results of the CONTRACTOR's investigation, including recommendations for 

preventive action, shall be issued to the OWNER within seven (7) days after the 

date of the incident. 



CONTRACTOR shall keep records of all work injuries and illness at WORKSITE. 
These records shall include:  

• Employee's name and pass number.  

• Date of injury.  

• Nature of injury or illness.  

• Treatment and further care for injury party.  

• Any restrictions resulting from injury and treatments.  
 

OWNER will provide CONTRACTOR, the definitions of incidents and different 
incident levels (Levels 1, 2 & 3). CONTRACTOR's incident reporting and 
Emergency Response Plan shall be aligned with the OWNER’s definitions and 
specific expectations. CONTRACTOR shall report in a consistent manner and 
usingthe same system as the OTHER CONTRACTORS, and as agreed and 
approved by OWNER to ensure a homogeneous approach.  

10.3.43 SECURITY ACCESS CONTROL  

10.3.43.1 ACCESS CONTROL  

All personnel shall attend a security induction / briefing, before entering the 
WORKSITE.  

CONTRACTOR shall establish an effective system for controlling access to the 
WORKSITE and monitoring workers movements to and from WORKSITE 
through any of the following methods:  

• Access Control System / Entry passes for workers.  

• Entrance recording data for workers.  

• Other mechanisms such as computerised access control system.  
 

CONTRACTOR shall ensure proper implementation of the PROJECT 

SECURITY PLAN for the WORKSITE and proper organisation and management 

of the CONTRACTOR’s security team on the WORKSITE. 

 

10.3.43.2 SECURITY MEASURES FOR THE WORKSITE, PERSONNEL AND 
EQUIPMENT  

CONTRACTOR is responsible exclusively for the security of its own personnel 
and SUB-CONTRACTORS' personnel and CONTRACTOR'S EQUIPMENT, 
EQUIPMENT, MATERIALS and/or supplies on the WORKSITE and its Offices, 
laydown or other designated areas.  

CONTRACTOR shall develop a PROJECT SECURITY PLAN for the 
WORKSITE and deploy a team of security professional / security guards who will 
be responsible for the management of security on a 24 hours a day / 7 days a 
week basis.  



CONTRACTOR will comply and ensure compliance with the security plan for the 
PEC SITE developed by OWNER and any instructions given by OWNER’s 
security manager.  

CONTRACTOR will need to ensure that its security personnel are employed by 
the pre-selected, third party security providers advised by OWNER. The security 
personnel shall be checked regularly and any security incidents shall be reported 
immediately to the OWNER’s security manager.  

CONTRACTOR shall be responsible for fencing and guarding all 
CONTRACTOR'S EQUIPMENT, EQUIPMENT, MATERIALS and/or SUPPLIES 
on the WORKSITE and its Offices, laydown or other designated areas.  

CONTRACTOR shall incorporate a security management system, security 
precautions and measures within the PROJECT SECURITY PLAN for the 
WORKSITE and such plan shall be in line with the Project Emergency Response 
Plan and deal with the proposed scenarios.  

CONTRACTOR shall comply at all times with any security instructions given by 

OWNER relevant to the security on the PEC SITE and the WORKSITE. 

 

10.3.44 DRIVING SAFETY AND SITE TRAFFIC CONTROL  

CONTRACTOR shall establish system for control of vehicles into WORKSITE. 
This shall include:  

• Introduction of speed limits.  

• Installation of road traffic signs at strategic locations along the roads.  

• Control movement of vehicles or mobile equipment.  

• Installation of speed bumps to slow down speed.  

• Provision of pedestrian crossing at appropriate locations.  

• Provision of flag man to be stationed at hazardous locations.  

• Heavy vehicle crossing.  
 

CONTRACTOR shall ensure that all road transport safety regulations is in 
accordance with local requirement LAW and shall be adhered to while driving on 
WORKSITE and/or PEC SITE.  

10.3.45 POTENTIAL FINDINGS OF UNEXPLODED ORDNANCES (UXO)  

OWNER has engaged a third party expert to provide recommendations with 
respect to the disposition of any potential findings of Unexploded Ordinances 
("UxO") on the PEC SITE.  

Upon a discovery of an Unexploded Ordinance at the WORKSITE during the 
course of WORK, it is imperative all personnel is already trained on the action to 
be taken and follow all safety and security instructions given to them by OWNER.  

The following instructions must be included as part of the daily HSE toolbox talk 
referred to above. The following instructions are related to the discovery of a 
finding of an UxO during the performance of the WORK:  



• Immediately stop all work in the vicinity of the find. It is the duty of the Security / 
HSE Officer for the WORKSITE to stop all work in a 100m minimum radius 
before arrival of the Police.  

• Mark the location of the UxO by using a ground marker, e.g. using a red flag. 

 

Restrict / barricade the area of the find up to 100 meters from the location of the 
UxO and request personnel to stop working around a periphery of 500 
meters until further a assessment is carried out by the OWNER’s UxO 
experts. Safety tape / a line should be used as a barricade. All access 
routes to the location must be marked with dual language special signage 
e.g. DANGER / BAHAYA and NO ENTRY / DILARANG MASUK.  

• No workers, including management, are allowed into the restricted / barricaded 
area.  

• Report a finding of an UxO to the CONTRACTOR's manager for the 
WORKSITE and OWNER’s manager immediately.  

• CONTRACTOR's manager for the WORKSITE in liaison with OWNER’s 
manager shall immediately report the find to the Police.  

• The area shall remain cordoned and off limits to all workers until the UxO has 
been cleared by the Police and certified as safe & secure.  

CONTRACTOR personnel shall be instructed NOT to do the following:  

• Do not move the UxO, or if already moved during the WORK, do not move 
further following discovery.  

• Do not touch, drop, heat treat or tamper the UxO in any way.  

• Do not attempt to remove the detonator or attempt to make it detonate, e.g. by 
hammering it, dropping it from height on to hard surface or squeezing it 
with any means. In summary personnel should ‘LEAVE IT ALONE’.  

• Do not apply any heat source or pressure to the UxO or surrounding 
environment.  

• Do not enter the restricted / barricaded area.  

• Be aware the UxO could also detonate by effects of lightning.  
 

CONTRACTOR shall strictly follow all instructions given by OWNER, OWNER’s 

third party UxO experts and Police until successful disposition or removal of the 

UxO. 

 

10.3.46 HSSE WARNINGS AND SIGNAGES  

CONTRACTOR shall provide sufficient and prominent HSE & security warning 
signs at strategic locations on the WORKSITE to warn personnel of the possible 
risks or hazards at WORKSITE, such as high noise, falling objects, electrical 
voltage, hazardous chemicals, radiography activity and security risks.  

CONTRACTOR shall provide ample number and competent HSE personnel to 
monitor and supervise any hazardous activities (such as radiography testing and 
heavy lifting) at WORKSITE.  



Other warnings and signage on the PPE requirements and prohibition of 
smoking, restricted items to be brought into the WORKSITE and others as 
appropriate shall also be installed at strategic locations on the WORKSITE.  

10.3.47 PROJECT HSSE ASSURANCE, REVIEW AND CLOSE OUT  

A close out meeting for the PROJECT will be held following PROVISIONAL 
ACCEPTANCE of the whole of the WORK to evaluate the HSSE performance, 
including but not necessarily limited to:  

• Performance against HSSE objectives and targets.  

• HSSE statistics.  

• Lagging and leading indicators / total man-hours.  

• HSSE non-conformance trends.  

• Identifying continual improvement measures.  

• A list of all the incidents reported on the WORKSITE during execution of the 
PROJECT.  

• A summary of the main HSE / environmental incidents.  

• A summary of the main security incidents.  

• Main HSE / environmental / security issues.  

• HSSE performance of each SUB-CONTRACTOR.  

• HSSE audits schedule by internal and/or external, findings and action plans;  

• HSSE lessons learnt.  
 

This report will be used for the overall performance evaluation of the 

CONTRACTOR and their SUB-CONTRACTORS. 

10.3.48 DOCUMENTATION TO BE GIVEN TO CONTRACTOR UPON AWARD OF THE 
CONTRACT  

Upon award or during execution of the CONTRACT, CONTRACTOR may be 
given by OWNER, additional HSE documentation / guidelines / requirements, as 
applicable to CONTRACTOR’s activities on the WORKSITE, for compliance and 
implementation.  

10.3.49 HSSE DELIVERABLES TO BE DEVELOPED BY CONTRACTORS UPON 
AWARD OF THE CONTRACT  

The CONTRACTOR shall ensure that the following HSE / Security / 
Environmental deliverables (as described in detail above) are produced, as a 
minimum, to fulfill the requirements of proper HSE & Security control on the 
WORKSITE:  

• PROJECT HSE PLAN for the WORKSITE.  

• Project Emergency Response Plan for the WORKSITE  

• PROJECT SECURITY PLAN for the WORKSITE.  

• Project Health Plan for the WORKSITE.  

• Incident notification, classification, investigation and reporting / HSSE 
communication procedure.  



• Security threat assessment for the WORKSITE.  

• Construction HAZID report.  

• Management of Change procedure  

• Personnel competence and compliance with legal and OWNER’s HSE 
requirements.  

• Traffic Management Plan for the WORKSITE.  

• Lifting operations procedure.  

• Permit to Work procedure.  

• ENVIRONMENTAL MANAGEMENT PLAN.  

• Waste Management Plan.  

• Environmental coordination procedure.  

• Chemical management procedure.  

• HSE & Security requirement for SUB-CONTRACTORS.  

• HSE Incentive scheme. 

CONTRACTOR shall also produce for OWNER’s review and approval, a number 
of work instructions / HSE guidelines & Safety Risk Assessments (as described 
above) which will cover the following areas of HSSE concern, as a minimum, but 
not limited to:  

• Health and medical management guidelines and requirements.  

• HSE training and BBS guidelines.  

• Traffic management and road HSE management.  

• HSE requirements for explosive / blasting works.  

• HSE requirements for excavation works.  

• Energy isolation – lock out – tag out procedure.  

• Handling, transporting and storage of radioactive material.  

• NDT / ultrasonic / radiographic testing HSE requirements.  

• HSE requirements for painting and blasting works  

• HSE requirements for confined spaces.  

• HSE requirements for lifting / crane operations (any kind of lift).  

• HSE requirements for man-riding cranes.  

• Handrails and grating removal procedures.  

• Severe weather guidelines.  

• HSE requirements for hot works / oxy-cutting/ grinding/ machining/ welding.  

• HSE requirements for cleaning of equipment / machinery using high pressure 
hydro-jet tools, chemical solutions or electrical appliances.  

• HSE requirements for high pressure testing.  

• Personal Protective Equipment (PPE) guidelines.  

• HSE requirements for scaffolding (e.g. erection and inspection).  

• HSE requirements for work at height & fall protection.  



• Hazard observations, near miss & incident reporting templates.  

• HSE requirements for electrical appliances & electrical works.  

• Construction safe work practices for the WORKSITE. 

 

• HSE requirements for COMMISSIONING.  

• Guidelines for security personnel.  

• Manual handling HSE precautions.  

• Guidelines for security precautions of personnel and equipment on the 
WORKSITE.  

The documentation classification, defining the level of review by OWNER, for the 
above deliverables shall be defined according to Section C – Part II – Chapter 
12.0 - DOCUMENT MANAGEMENT, REVIEW AND APPROVAL.  

Additional activities may be determined by CONTRACTOR and OWNER to be 
reviewed and risk assessed on the WORKSITE and OWNER may require 
relevant HSE work instructions to be developed.  

 

 

 

END OF CHAPTER 

 

 

 

 

 

 

 

 

 

 

 

 

 



No  HSE Non-
Compliance  

Example of cases  Category of Non-
Compliance  

Remarks  

1  PTW  1.1Working without Permit ToWork 
(“PTW”) (ZeTo Rule 1)  

1.2Working with expired PTW (ZeTo Rule 
1)  

1.3 Non-compliance with PTW Requirements  

1.4 Damaged or loss of PTW  

Major  
Major  
Major  
Minor  

 

2  Energy  
Isolation  

2.1 Failing to verify energy isolation 
before starting work (ZeTo Rule 2)  
2.2Working with expired Physical  
Isolation  
Certificate(PIC)/Electrical Isolation 
Certificate(EIC)/Radiation Certificate  
2.3 Non-compliance with  
PIC/EIC/Radiation Certificate 
requirements  
2.4 Damaged or loss of  
PIC/EIC/Radiation Certificate  

Major  
Major  
Major  
Minor  

 

3  Safety  
Equipment  
Bypass  

3.1 Failing to obtain authorisation before 
overriding or disabling safety critical 
equipment (ZeTo Rule 3)  
3.2Working with expired Safety  
Critical Equipment (SCE) Bypass 
Certificate  
3.3 Non-compliance with SCE Bypass 
Certificate requirements  
3.4 Damaged or loss of SCE  
Bypass Certificate  
 

Major  
Major  
Major  
Minor 

 

4  Working in  
Confined  
Space  

4.1 Failing to obtain authorisation  
before entering a confined space (ZeTo 
Rule 4)  
4.2Working with expired Confined  
Space Entry (CSE) Certificate  
4.3 Non-compliance with CSE  
Certificate requirements  
44 Damaged or loss of CSE Certificate  
 

Major  
Major  
Major  
Minor  

 
 
 
 

5  Working at  
Height  

5.1 Failing to protect yourself against a 
fall when working at height  
(ZeTo Rule 5)  
 

Major   

6  Chemical  
Handling  

6.1 Failing to use personal protective 
equipment when handling hazardous 
chemicals (ZeTo Rule 6)  

Major   

7  Excavation  7.1 Failing to obtain authorisation before 
excavation or entering a trench (ZeTo 
Rule 7)  
7.2 Working with expired Excavation  
Certificate  
7.3 Non-compliance with Excavation  
Certificate requirements  
7.4 Damaged or loss of Excavation  
Certificate  
 

Major  
Major  
Major 

 
 
 



No  HSE Non-
Compliance  

Example of cases  Category of Non-
Compliance  

Remarks  

8  Lifting  
Operations  

8.1 Position yourself under a suspended 
load (ZeTo Rule 8)  
8.2 Working with expired Lifting  
Certificate  
8.3 Non-compliance with Lifting  
Certificate requirements  
8.4 Damaged or loss of Lifting  
Certificate  

Major  
Major  
Major  
Minor  

 
 
 
 

9  Ignition  
Source  
Control  

9.1 Smoking outside designated  
areas in the process area (ZeTo  
Rule 9)  
9.2 Bringing in potential ignition sources 
into process area with authorisation (ZeTo 
Rule 9)  
9.3 Non-compliance with Hot Work  
Permit requirements  
9.4 Damaged or loss of Hot Work  
Permit  

Major  
Major  
Major  

 
 
 

10  Driving  10.1 Using your mobile phone / walkie-
talkie while driving (ZeTo Rule 10)  
10.2 Failing to follow speed limit  
(ZeTo Rule 10)  
10.3 Failing to use seatbelt (ZeTo Rule 
10)  

Major  
Major  
Major  

 
 
 

10  Driving  10.4 Traffic violations e.g. driving/ 
operating vehicle without license  
10.5 Parking violation e.g. unauthorised 
zone, obstructed  
other traffic, access way  
10.6 Overloading / transport material or 
passengers in unsafe manner  

Major  
Minor  
Minor  

 
 
 

11  Regulatory  
non- 
compliance  

11.1 Non-compliance with regulatory 
requirements e.g. Occupational Safety 
and Health Act, Environment Quality Act, 
Factories and chinery Act, Atomic Energy 
Licensing Act, Fire Services Act etc. that 
may expose OWNER to stop work order, 
written i fi  

Major  

12  Substance  
Misuse  

12.1 Tested positive for Alcohol  
12.2 Tested positive for prohibited drugs  

Major  
Major  

Samples shall 
be sent to 
OWNER 
approved 
laboratory for 
confirmation. 
Personnel shall 
be banned 
temporarily until 
final test result 
is id  

13  Plant and  
Emergency  
Equipment  

13.1 Tampering with / Damaging plant or 
emergency equipment  

Major   

14  Criminal/  
civil offenses  

14.1 Criminal / civil offenses committed 
anywhere within the site – e.g. gambling, 
theft,  
falsification of documents, harassment, 
vandalism sabotage or fighting  

Major   



No  HSE Non-
Compliance  

Example of cases  Category of Non-
Compliance  

Remarks  

15  Sleeping/ 
Horseplay  

15.1 Sleeping while on duty/Horseplay  Major   

16  Tools & 
Equipment  

16.1 Misusing / Modifying / tools or 
equipment/ Using substandard  
tools or equipment  

Major  

17  Personal 
Protective 
Equipment 
(PPE)  

17.1 Failing to use / Misusing / Modifying 
PPE/ Using substandard PPE  

Major   

18  Others  17.1 Any non-compliance not listed above  Shall be based on 
decision made by 
OWNER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Consequence Management for HSE Non-Compliance Penalties 

Type of  
Non-Compliance  

CONTRACTOR’S 
Personnel  

Remark  

Minor  1
st 

offence – verbal warning / 
counseling  
2

nd 

offence – 1 day 
suspension from entering 
working areas at PEC SITE  
3

rd 

offence – suspension up to 
7 days from entering working 
areas at PEC SITE  

Repeated Minor offence for 
more than 3 times will 
escalate to Major offence  

Major  1
st 

offence – suspension up to 
1 month from entering 
working areas at PEC SITE 
2

nd 

offence – Ban from 
entering working areas at 
PEC SITE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Process Flow on Consequence Management for HSE Non-Compliance 
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PREFACE 
 
PEC Technical Standards (PTS) are based on the experience acquired during the involvement 
with the design, construction, operation and maintenance of processing units and facilities of 
Aromatic Complex Project in Singapore. Where appropriate they are based on, or reference 
is made to, national and international standards and codes of practice. 
 
The objective is to set the recommended standard for good technical practice to be applied 
by PEC' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical 
plants, marketing facilities or any other such facility, and thereby to achieve maximum 
technical and economic benefit from standardization. 
 
The information set forth in these publications is provided to users for their consideration and 
decision 
to implement. This is of particular importance where PTS may not cover every requirement or 
diversity 
of condition at each locality. The system of PTS is expected to be sufficiently flexible to allow 
individual operating units to adapt the information set forth in PTS to their own environment 
and requirements. 
 
When Contractors or Manufacturers / Suppliers use PTS they shall be solely responsible for 
the quality 
of work and the attainment of the required design and engineering standards. In particular, for 
those requirements not specifically covered, it is expected of them to follow those design and 
engineering practices which will achieve the same level of integrity as reflected in the PTS. If 
in doubt, the Contractor or Manufacturer/Supplier shall, without detracting from his own 
responsibility, consult the 
owner. 
 
The right to use PTS rests with three categories of users: 
 

1. PEC and its affiliates. 
2. Other parties who are authorized to use PTS subject to appropriate contractual 

arrangements. 
3. Contractors/subcontractors and Manufacturers/Suppliers under a contract with users 

referred to under 1) and 2) which requires that tenders for projects, materials supplied 
or - generally - work performed on behalf of the said users comply with the relevant 
standards. 
 

Subject to any particular terms and conditions as may be set forth in specific agreements with 
users, PEC disclaims any liability of whatsoever nature for any damage (including injury or 
death) suffered by any company or person whomsoever as a result of or in connection with 
the use, application or implementation of any PTS, combination of PTS or any part thereof. 
The benefit of this disclaimer shall inure in all respects to PEC and/or any company affiliated 
to PEC that may issue PTS or require the use of PTS. 
 
Without prejudice to any specific terms in respect of confidentiality under relevant contractual 
arrangements, PTS shall not, without the prior written consent of PEC, be disclosed by users 
to any company or person whomsoever and the PTS shall be used exclusively for the purpose 
they have been provided to the user. They shall be returned after use, including any copies 
which shall only be made by users with the express prior written consent of PEC. 
 
The copyright of PTS vests in PEC. Users shall arrange for PTS to be held in safe custody 
and PEC may at any time require information satisfactory to PEC in order to ascertain how 
users implement this requirement. 
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1.0 INTRODUCTION 

 

Pengerang Energy Complex (PEC) (hereinafter defined as COMPANY) has a well-
meaning policy on Health, Safety & Environment (HSE) and runs a comprehensive 
program for its implementation. The policy requires all COMPANY Contractors to 
maintain similar, if not better HSE standards.  

This Guideline supplements and not supersedes the Contract’s terms and conditions 
relative to HSE issues. Several standards included in this document (HSE Guidelines 
for Contractors) are described in more detail in other COMPANY Regulations, 
Guidelines, Procedures, Safe Work Practices and Policy Statements. PEC HSE 
Documents are available in HSE department. If there is a requirement for more 
information on a particular subject, CONTRACTOR should contact the COMPANY 
Representative.  

CONTRACTOR herein shall mean an entity with whom the COMPANY has entered 
into a contract / agreement / purchase order and shall include within the definitions, 
without limitation, all its contractors, consultants, suppliers / vendors, etc.  

Following the requirements in this Guideline does not guarantee compliance with all 
applicable legal and regulatory requirements. Compliance with the applicable 
requirements is the sole responsibility of the CONTRACTOR and cannot be assumed 
by the COMPANY.  

CONTRACTOR, and CONTRACTOR employees, shall make themselves familiar with 
this HSE Guidelines for Contractors prior to commencing work at COMPANY 
premises.  

2.0 OBJECTIVES  

This guideline is intended to make prospective CONTRACTORS aware of the basic 
HSE requirements of the COMPANY. This document shall be classified as generic 
guidelines that shall be applied to all type and classification of contracts in the 
COMPANY. It shall form part of every tender document, including Loaned Personnel 
Agreement.  

3.0 SCOPE AND APPLICATION 

CONTRACTOR is responsible for compliance with these Guidelines, the Contract 
Terms and Conditions, and all Governmental or Civil regulations. All references to 
CONTRACTOR and CONTRACTOR employees equally apply to Subcontractors and 
Subcontractor employees. CONTRACTOR shall ensure that Subcontractors are 
informed of the need to comply with all aspects of these guidelines.  

CONTRACTORS are expected to be familiar with, understand, and apply the 
information in these Guidelines, along with all other HSE requirements. These 
guidelines are supplementary to other COMPANY HSE documents such as HSE 



Management System, Procedures, Rules, Guidelines and Safe Work Practices. The 
CONTRACTOR will have full access to these documents, which are available on 
COMPANY intranet and can be accessed with the permission of the COMPANY 
representative. If there is a need for additional information, or have any questions 
about performing work in a safe manner, CONTRACTOR employee should consult 
their supervisor or a COMPANY Representative.  

An updated version of any COMPANY HSE documents and release of new 
COMPANY HSE Management System, Guidelines, Procedures, Standards and Safe 
Work Practices shall automatically supersede any applicable clause(s) of this 
document (HSE Guidelines for Contractors).  

The work shall be performed by CONTRACTOR without delay in a workmanlike 
manner, in accordance with the good practice of the trades involved, and completed, 
ready to serve in the manner indicated or manifestly implied, irrespective of whether 
or not full details of such workmanship, practices, or completeness are contained 
herein. Unless otherwise provided herein, equipment, materials, and articles, which 
CONTRACTOR may be required to furnish for the work, shall be new or in excellent 
condition and of the most suitable type, size, and quality for the purpose intended.  

Mandatory rules (or ‘must’) are characterized by the word ‘SHALL’ throughout the text. 
Advisory rules or recommendations are indicated by the word ‘SHOULD’.  

4.0 GENERAL HSE REQUIREMENTS 
 

4.1 COMPANY REPRESENTATIVE 
 

Unless otherwise specified, the COMPANY representative hereinafter defined is the 
COMPANY Superintendent of the Contract.  

A COMPANY Representative will be assigned to represent COMPANY in all 
matters relative to CONTRACTOR’s activities in all company premises. All 
questions concerning the performance of CONTRACTOR’s work shall be 
referred to the COMPANY Representative. The COMPANY Representative 
will assist with:  

a)  Communications between CONTRACTOR's Field Representative and 
COMPANY  

b)  Work Permits  

c)  COMPANY provided materials  

d)  CONTRACTOR's work schedule  

e)  COMPANY drawings, specifications, and other information  



f)  Known potential fire, explosion, reactive chemicals or toxic release hazards 
related to the CONTRACTOR’s work and the process (for Contractors 
working on or near a process containing hazardous substances)  

g)  Quality, progress, and HSE inspections and Audits  

h)  Field changes, material substitutions, or other matters where COMPANY 
approval is required  

i)  Authorization for signing the Waste Transport Manifest  

j)  HSE Procedures  

k)  Method Statement Review  

l)  HSE design standard implementation review and verification during the 
execution of the project  

m)  HSE audit procedure and schedule verification report review  

4.2 CONTRACTOR REPRESENTATIVE 
 

CONTRACTOR shall maintain a Representative in the field at all times who 
shall be in full charge of CONTRACTOR’s employees and maintain field liaison 
between CONTRACTOR and COMPANY Representatives. CONTRACTOR's 
Representative is responsible to:  

a)  Maintain liaison between CONTRACTOR and the COMPANY 
Representative  

b)  Receive COMPANY- provided materials and assure proper material 
handling  

c)  Represent CONTRACTOR in matters pertaining to work quality, 
performance, scheduling, tests, etc.  

d)  Represent CONTRACTOR in making field changes, or materials 
substitutions, and in determining compensation adjustments  

e)  Provide COMPANY Representative with a Daily Report, listing at a 
minimum, the number of employees (crafts), and types of equipment on 
site  

CONTRACTOR's Field Representative shall meet with the COMPANY 
Representative prior to the start of the work to review job requirements, 
COMPANY Rules and Safety Regulations and to establish a work schedule. 
CONTRACTOR shall not commence work until authorized to do so by the 
COMPANY Representative.  



4.3 RESPONSIBILITIES 
 

Unless otherwise specified in any sections of this document, the following 
responsibilities shall be applied:  

(a)  The COMPANY Representative (Superintendent of the Contract) 
shall be accountable for ensuring the compliance of CONTRACTOR to 
this guideline and shall continuously monitor the CONTRACTOR’s HSE 
performance.  

(b)  CONTRACTOR is responsible for strict compliance to this guideline 
and for informing CONTRACTOR’s employees and Subcontractor’s 
employees of the requirements in these guidelines and all specific 
instructions pertinent to the work.  

4.4 LANGUAGE REQUIREMENT 
 

All of CONTRACTOR employees shall be capable of communicating in a 
satisfactory manner with the COMPANY Representative in connection with the 
work. All CONTRACTOR employees must be able to follow emergency 
instructions, both written and oral.  

CONTRACTOR personnel are required to understand English sufficiently to 
comply with all COMPANY HSE Procedures, Guidelines, Safe Work Practices 
and Signs.  

 

4.5 HEALTH, SAFETY AND ENVIRONMENT (HSE) PLAN 

  

As part of contract tendering process, the Contractor shall demonstrate 
compliance with the HSE tender documentation requirements and illustrate its 
process by preparing and submitting its HSE Plan within the required 
framework in its tender. This written HSE Plan shall be appropriate to size, 
complexity and risk of the contract and shall meet the requirements stipulated 
in COMPANY HSE Guidelines for Contractors document. Appendix-I may be 
used as reference on HSE requirements’ applicability for different types of 
works in PEC. Appendix-L depicts the Generic HSE Plan Checklist.  

The CONTRACTOR shall be able to demonstrate how the personnel and 
equipment provided can meet the relevant requirements of the COMPANY 
HSEMS and its HSE objectives and how these are to be communicated to the 
contractor and subcontractor personnel.  

The HSE Plan shall demonstrate how:  



• The contractor and subcontractor has an effective HSEMS applicable to the 
specific work contracted appropriate to the complexity and the phase of the 
contract.  

•  Hazards and effects of, and to, the people, the environment, assets and 
reputation associated with the contracted work have been identified, assessed 
and controlled and recovery measures are in place when required.  

•  The responsibilities for the execution and maintenance of all control and 
recovery measures relating to the contracted work are assigned to specific, 
named designated persons throughout the phases of contract.  

•  Risks have been evaluated and measures taken to reduce the risks to a level 
that is ‘As Low as Reasonably Practicable (ALARP)’ and acceptable to the 
COMPANY.  

The CONTRACTOR HSE Plan shall be completed and finalized in accordance 
with the terms of the contract post-award. This HSE Plan shall define the 
interfacing of COMPANY, CONTRACTOR and Sub-Contractor activities. The 
CONTRACTOR shall ensure that the COMPANY-approved HSE Plan is 
available for implementation at least one month before the start of manpower 
and equipment mobilization to COMPANY sites.  

The CONTRACTOR HSE Plan shall be updated yearly (or 6-monthly if required 
by the COMPANY) and shall be presented in a workshop that will be organized 
in coordination with the Contract Custodian.  

4.6 PRE AND POST-MOBILIZATION HSE AUDIT 
 

The CONTRACTOR shall ensure that the relevant aspects of the contract risk 
assessment and the requirements of the HSE Plan are communicated and understood 
by all parties prior to implementation of the contract and that any remedial actions 
required to be completed before mobilization are identified and agreed.  

CONTRACTOR’s compliance on the application of this document shall be reviewed 
periodically based on COMPANY Performance Standard for Inspection of Contractor’s 
Compliance to Pre & Post-Mobilization HSE Requirements (HSE-TSGE-16-1024). 
The compliance review shall be carried out in two parts as follows:  

Part I : Review on Contractor’s compliance to Pre-Mobilization requirements. The 
checklist in Appendix-K1 may be used for guideline.  

Part II : Periodic review on Contractor’s compliance to Post-Mobilization (Contract 
Duration) requirements. The checklist in Appendix-K2 may be used for guideline.  

Post-award HSE meeting will bel held immediately after contract award and before the 
execution of any work. The meeting should cover the following topics:  



•  A review of associated major risk controls  

•  Confirmation that the activities / deliverables described in the HSE Plan for 
completion and pre-mobilization will be satisfactorily implemented including 
confirmation that roles and responsibilities have been clearly defined and 
understood.  

•  Confirmation of personnel competence and adequate manpower including 
subcontractors. This includes both COMPANY and CONTRACTOR personnel 
who are exposed to workplace hazards as defined in the scope of work and risk 
assessment phases. Also it includes competent supervision for all works and 
provision of HSE personnel as per the contract requirement.  

•  Confirmation of benchmarking and any HSE Key Performance Indicators 
(KPIs)  

•  Distribution and explanation of the QHSSE Policy statement, basic HSSE 
rules and work procedures as defined in the HSE Plan.  

•  Confirmation of the scope and schedule of HSE activities, e.g. HSE meetings, 
audits and reviews.  

•  Interaction of COMPANY and CONTRACTOR’s emergency response plans  

•  Confirmation that HSE induction and training plans are in place and ready for 
start-up  

•  Briefing of sub-contractors management on HSE requirements  

•  Incident Reporting and investigation procedures  

•  Process for agreeing upon, reporting, tracking and closing out non-
compliance  

•  Incentive and penalty scheme  

•  etc.  

A Contract HSSE Readiness for Commencement Certificate will be issued by 
the company (refer to sample template at Appendix-Q).  

 

4.7 DEMOBILIZATION AND SITE RESTORATION 
 

The CONTRACTOR shall assure that the demobilization is conducted 
according to the HSE Plan, and that roles and responsibilities are clearly 
understood and complied with throughout this phase. The hazards associated 



with demobilization shall be reassessed, and any new hazards identified and 
controls implemented to minimize the risks. The HSE plan shall be modified 
accordingly. Assurance shall be sought that the appropriate organizational 
structures remain intact until associated activities have been completed.  

An HSE Clearance Certificate for Site Restoration will be issued by the 
COMPANY (refer to sample template at Appendix-R).  

4.8 FINAL HSE EVALUATION AND CLOSE-OUT REPORT 
 

The COMPANY and CONTRACTOR representatives will evaluate contractor’s 
HSE Performance jointly. Contracts shall be closed out with a report of HSE 
Performance and lessons learned, providing feedback for future knowledge and 
improvements. Refer to Appendix-S for the guidance template for ‘HSE 
Performance / Close-out Report’.  

The HSSE close-out data shall be recorded and made accessible for future 
reference. A documented record of HSE performance shall be kept for each 
Contractor.  

The CONTRACTOR will be advised that the overall performance and HSSE 
record will be taken into account when being considered for future work.  

4.9 WORK STOPPAGE 

  

The COMPANY Representative, designated HSE personnel / coordinator or a 
senior personnel (i.e. above unit supervisor/engineer’s level) in the company 
premises may stop CONTRACTOR's work which is considered hazardous 
(violates COMPANY, or other standards). Failure to comply with these 
Guidelines, or any action or inaction by the CONTRACTOR that causes or 
results in injury to personnel or damage to COMPANY equipment, may result 
in:  

a)  Completion of the work by a third party at CONTRACTOR’s expense.  

b)  Cancellation of the contract.  

4.10 ENTRY TO COMPANY PREMISES 
 

CONTRACTOR shall allow only its employees, Subcontractors, and suppliers 
directly connected with the work, to enter A COMPANY premises. Visitors are 
subject to the following conditions:  

a)  COMPANY approval is required  

b)  Visitors must attend the COMPANY HSE Orientation program  



c)  Entry/exit is through the COMPANY designated gate  

d)  CONTRACTOR must escort visitors for the duration of their visit  

e)  Visitors are not allowed freedom of movement in COMPANY 
premises. Visitors shall visit only those area specifically permitted by 
Company  

4.11 CAMERAS  

Photography is prohibited in all COMPANY controlled areas unless authorized. 
CONTRACTOR shall not take photographs without approval of the COMPANY 
Representative. CONTRACTOR shall obtain written authorization from COMPANY 
Representative and concerned government authorities. Camera gate pass shall be 
obtained from Security Division. Appropriate Work Permit shall be obtained and 
COMPANY employee (directly involved in the job) should accompany the 
photographer.  

4.12 HOUSEKEEPING AND HYGIENE 

  

During the performance of the work, CONTRACTOR shall keep a reasonable 
degree of order by disposing of accumulated rubbish and excess material. 
Disposal of solid wastes generated by the CONTRACTOR shall be in 
accordance with the COMPANY Procedure for Solid Waste Management.  

At the completion of the work, CONTRACTOR shall clear the site of all debris, 
leftover, tools, consumable supplies, and materials. Any site remediation 
required due to CONTRACTOR’s activities shall be his responsibility.  

Where CONTRACTOR, after due notice, fails to keep the area of its work 
reasonably clean and safe, or fails to clean this area at the completion of the 
work or during the execution of work as and when required, COMPANY may 
perform this work and deduct the cost from the sum due or to become due to 
CONTRACTOR. This is also applicable for Contractor’s yard / site.  

 

4.13 DAMAGE TO COMPANY EQUIPMENT OR PROPERTY 
 

CONTRACTOR shall promptly notify the COMPANY Representative, as per 
COMPANY Incident Reporting Procedure, in the event CONTRACTOR 
damages COMPANY equipment or property.  

4.14 CONTRACTOR'S EQUIPMENT  
 



CONTRACTOR's engine driven equipment shall be equipped with COMPANY 
approved type of spark arrestor and wiring in good operating condition before 
it can enter the Refinery and other COMPANY premises. All battery boxes shall 
be covered and all gasoline lines and carburetors free from leakage. A current 
and valid COMPANY Safety Certificate shall be attached to all applicable 
engine driven equipment entering the Refinery. Operation of engine driven 
equipment must comply with COMPANY Procedures, Guidelines and Safe 
Work Practices.  

Articles and devices, which CONTRACTOR may be required to furnish for the 
work, shall be new or in satisfactory operating condition and of the most suitable 
type, size, and quality for the purpose intended.  

4.15 THIRD PARTY CERTIFICATES 
 

4.15.1 CONTRACTOR shall secure COMPANY approved Third Party ‘Test 
Certificate’ (before using any) of the following CONTRACTOR’s equipment / 
equipment accessories:  

a)  Lifting appliances of crane, boom truck, relamping truck, jig lift, forklift, 
lifting tackles, etc., as defined in relevant COMPANY procedures and safe 
work practices.  

b)  Safety valves on mobile equipment, e.g. air compressor, hydrotest 
machine, vacuum truck etc., as defined in relevant COMPANY procedures 
and safe work practices.  

c)  Cargo tank of tank vehicles, e.g. fuel tanker, vacuum tank or pressurized 
tank, etc., as defined in relevant COMPANY procedures and safe work 
practices.  

d)  All pressure vessels, e.g. compressor’s air receiver, etc.  

e) CONTRACTOR shall have valid approval from K-EPA for use of vacuum 
trucks / other trucks for movement of hazardous waste.  

4.15.2  CONTRACTOR’s Crane Operators, Rigging Engr., Rigging Supervisor, 
Riggers and lifting appliances’ Operators shall be trained and certified by PEC 
approved Third Party Agency.  

4.15.3  PEC approved Third Party Agency shall be as per the approved V&CEC 
Contractor’s list for Third Party Inspection (Local/International).  

4.16 FORKLIFTS, INDUSTRIAL TRUCKS, CRANES AND OTHER CONSTRUCTION 
EQUIPT.  

 



Only persons holding appropriate Malaysia / Singapore Driving License, 
Certification from PEC approved Third Party Agency, and COMPANY 
Authorization may operate forklifts, industrial trucks, cranes, pallet trolleys, and 
other construction equipment. Personnel are not permitted to ride on forklifts, 
industrial trucks and cranes. Detailed requirements and safe work practices 
shall be referred from HSE document . 

4.17 SANITARY FACILITIES 

  

Contractor shall comply with PEC norms on required sanitation facilities. The 
contractor shall provide drinking water, sanitary toilets, urinals, washing faucets 
or washbasins, dressing lockers, change rooms, separate eating place and rest 
room for the use of employees. Drinking water points should be located closer 
to workers. Common cups should not be used to serve drinking water. Washing 
faucets and urinals must be located closer to workers, besides the toilet rooms. 
Shower baths must be provided if employees come in direct physical contact 
with chemicals. Toilets, lockers and eating- places must be kept clean. Liquid 
soap in dispensers or soap cake and individual paper towels should be 
available all the time. A shelter room with cool drinking water should be 
provided closer to employees exposed to heat stress.  

For shutdown and project work, CONTRACTOR shall furnish its employees 
with toilet and hygienic washroom facilities that should be acceptable to 
COMPANY. Sewage generated by the CONTRACTOR shall be disposed in a 
manner acceptable to the COMPANY.  

Contractors’ dining facility shall be provided with tables, chairs and air-
conditioning system. Dining room shall be cleaned and maintained in good 
hygienic condition.  

4.18 THEFT OR VANDALISM 
 

Any occurrence of theft or vandalism shall be reported immediately to the 
COMPANY Representative and the Security Officer. Thieves and vandals may 
be prosecuted.  

4.19 STORING FUEL AND REFUELING ON COMPANY PREMISES 
 

CONTRACTOR shall not store fuel for refuelling (vehicles & equipment) inside 
COMPANY premises without COMPANY Safety Representative approval.  

CONTRACTOR shall not transport fuel on vehicles or containers not approved 
for that purpose. Contractors shall not use COMPANY's fuel pumps unless 
agreed to in writing by the COMPANY and CONTRACTOR.  

 



4.20 CELLULAR PHONES, NOTEBOOK PC AND PERSONAL GAS MONITORS 
 

Cellular phones shall not be used in operating areas / hazardous areas unless 
they have been classified as ‘intrinsically safe’ for use in that atmosphere. 
Cellular phones brought in by visitors may be left with the Security at the Main 
Gate until the visitor has signed out of the plant area.  

CONTRACTOR's key personnel (Contract Manager, Safety Engineer / Officer 
and other designated supervisory personnel) are required to carry essential 
personal gas monitors at all times while in the Refinery / Aromatic. All contractor 
employees shall carry H2S personal monitor while at operation sites and other 
hazardous areas (e.g. pits, offsite manifolds, etc.). The gas monitors shall be 
maintained and calibrated as per the company’s ‘Guidelines for Portable Gas 
Detectors’ Testing, Calibration and Certification’. In their absence, the personal 
gas monitor shall be turned over to another responsible party.  

CONTRACTOR’s personal gas monitors and gas meters (O2, CO, H2S, LEL, 
etc.) shall conform to COMPANY Specifications. COMPANY Instrument 
Maintenance Division of PEC aromatic complex shall approve sample before 
procurement.  

Carrying of cellular phone and notebook PC (or laptop computer) in company 
premises is restricted. Contractor’s key personnel intending to carry cellular 
phones and notebooks shall apply for passes through the Company 
representative to the Security Division.  

4.21 COMPANY WRITTEN PROCEDURES 
 

CONTRACTOR is responsible for acquiring from its COMPANY Representative 
copies of relevant "Refinery Instructions", "Engineering Instructions", and HSE 
Procedures/ Guidelines / Standards.  

4.22 COMPLIANCE WITH THE LAW 
 

CONTRACTOR, CONTRACTOR’s employees, all Subcontractors and all 
employees of Subcontractors shall comply with all Malaysian laws and 
regulations relating in any way to the performance of the work.  

 



5.0 ADMISSION TO COMPANY PREMISES 
 

5.1 ADMISSION TO COMPANY PREMISES, ACCESS BADGES  

CONTRACTOR shall ascertain from the COMPANY Representative the designated 
gate through which CONTRACTOR's employees shall enter and leave the COMPANY 
premises.  

CONTRACTOR's employees will be issued an Access Control Badge (Personnel Gate 
Pass) that permits entry into COMPANY premises. The issuance of the badge is a 
privilege, not an obligation of COMPANY, and this privilege must not be abused. 
CONTRACTOR will be responsible for the care, use, and replacement of the badge if 
lost or damaged. CONTRACTORS are responsible for distributing badges to their 
employees and informing their COMPANY Representative if new employees need 
badges. The CONTRACTOR is responsible to return badges to COMPANY Security 
Division for employees no longer working in the COMPANY premises.  

Contractor shall not tamper/modify the gate passes, like changing photograph, using 
someone else gate pass, etc. If any contractor’s employee found tampering gate pass,  

strict action to the extent of demobilization and blacklisting of the concerned employee 
shall be enforced. Contractor shall ensure their employees are working under same 
project for which gate pass is issued.  

If this Contract expires for any reason and is not immediately renewed or extended by 
COMPANY, it is CONTRACTOR's sole responsibility to secure all Access Control 
Badges from its own employees and the employees of its Subcontractors, and 
immediately return them to the COMPANY Representative. CONTRACTOR shall pay 
COMPANY for each badge damaged or not returned as provided herein, a 50 
Malaysia Ringgit  (MYR. 50/-) replacement fee. Failure of CONTRACTOR to abide by 
COMPANY's Access Control Procedures may result in CONTRACTOR's future 
COMPANY privileges being revoked or the termination of this Agreement by 
COMPANY.  

CONTRACTOR's employees will be admitted to COMPANY's premises only if they 
are in compliance with the Access Control Procedures established by the COMPANY 
Security Division. Contractor employees shall carry their badge at all times while at 
work sites / company premises.  

CONTRACTOR shall contact its COMPANY Representative prior to performing any 
work under this contract in the COMPANY premises unless other arrangements have 
been made between the respective parties.  

5.2  VEHICLES AND PARKING  

CONTRACTOR shall furnish transportation for all of CONTRACTOR’s 
employees from the designated entry gate to the job site and return. The 
COMPANY Representative will designate the routes and parking areas to be 
used by CONTRACTOR's vehicles in COMPANY premises. CONTRACTOR 



shall observe all of the COMPANY’s traffic regulations at all times while in the 
refinery and other COMPANY premises.  

CONTRACTOR's vehicles will normally be allowed in the Refinery and other 
COMPANY restricted premises only for the purpose of delivering workmen, 
equipment, or supplies to the job site. Where work location and circumstances 
warrant, CONTRACTOR's vehicles may be allowed in the Refinery and other 
COMPANY restricted premises to transport CONTRACTOR's authorized 
management personnel for inspection of the work. Prior COMPANY approval 
must be obtained for the use of any CONTRACTOR's vehicle in the Refinery 
and other COMPANY restricted premises. All CONTRACTORS owned, rented, 
or leased vehicles or equipment (i.e. air compressors, generators, welding 
equipment, forklifts, cranes, etc.) entering the Refinery and other COMPANY 
premises shall be properly identified and has a valid Safety Certificate and Gate 
Pass. As a minimum, both the driver’s side and passenger doors on vehicles 
shall have permanent markings (12” X 10”) indicating CONTRACTOR’s name 
or insignia and contract details. All equipment brought into the refinery, whether 
owned, rented or leased shall be marked in the same manner as vehicles, 
clearly showing the CONTRACTOR’s name. Failure to properly mark the 
equipment will result in its removal from the COMPANY premises.  

Only vehicles required for execution of work are allowed in the Refinery and 
other COMPANY restricted premises; all other vehicles shall be parked outside 
the Refinery or COMPANY restricted premises.  

5.3  TRAFFIC REGULATIONS  

Cellular phones should not be used while driving in any COMPANY premises. 
Seat belts shall be used while driving within COMPANY access roads. All traffic 
signs, signals, and road markings must be obeyed.  

CONTRACTOR shall only utilize an approved type of vehicle in transporting 
personnel. Carrying of persons at the back of pick-up is prohibited unless a 
permit is obtained from Malaysia  Government Traffic Department. The permit 
shall be displayed in the vehicle. CONTRACTOR shall comply with the Site 
Transportation Plan  

All trucking on COMPANY's premises shall be in accordance with all laws 
covering fastening of loads, use of red warning flags, and placards, etc. 
applicable to such trucking or, in the absence thereof, all such laws that would 
be applicable to such trucking if it were on public roadways.  

5.4 SEARCH  

With or without prior announcement, and at any time, COMPANY or its authorized 
agents may carry out reasonable searches of individuals and their personal effects 
when entering COMPANY premises, while on COMPANY premises, and when leaving 
COMPANY premises. COMPANY may require CONTRACTOR to search its 
employees before entering COMPANY premises, engaging in COMPANY business or 
operating COMPANY equipment. Entry onto COMPANY premises constitutes consent 



to search the person and his/her personal effects, including, without limitation, 
packages, briefcases, purses, lunch boxes and vehicle, or any office, locker, closet or 
desk. Refusal to cooperate shall be cause for not allowing that individual on 
COMPANY premises.  

6.0 DEPARTING COMPANY PREMISES  

All CONTRACTOR and Subcontractor personnel may be required, at the request of 
any COMPANY Security Representative, while exiting the Refinery and other 
COMPANY restricted areas to have their lunch boxes and/or other packages open for 
inspection.  

All CONTRACTOR employees and Subcontractors driving a vehicle out of the 
Refinery or other COMPANY restricted premises may be required, at the request of 
any COMPANY Security Representative, to open their automobile trunks, or truck-
mounted equipment boxes, for inspection.  

CONTRACTORS removing equipment, materials, tools or supplies from COMPANY 
premises must possess a "Gate Pass", authorized and signed by a COMPANY 
Representative and approved by COMPANY Security representative, identifying the 
material permitted to be removed.  

7.0 HEALTH, SAFETY AND ENVIRONMENTAL MANAGEMENT SYSTEM 
(HSEMS)  

Besides meeting COMPANY and other regulatory HSE provisions, CONTRACTORS 
must have a written HSE Management System and shall be approved by HSE 
Department prior to commencement of work at Company site. The actual HSE 
Management System (HSEMS) that shall be prepared by the CONTRACTOR will 
depend on variables such as size of the firm, size of the project, nature of activities 
and the location. CONTRACTOR and SUBCONTRACTOR  

HSEMS shall be in line with the Company’s Rules and Procedures that basically 
include the following elements:  

•  Leadership, Commitment and Accountability  

•  Management System, Metrics and Audit  

•  Safety Work Practices, Permits, Standards  

•  Training and Competence  

•  Environment  

•  Information and Documentation  

•  Contractors & Material procurement  



•  Roles, Responsibilities & assignments  

•  Behavior  

•  Occupational Health  

•  Emergency preparedness  

•  Incident Reporting & Investigation  

•  Risk Assessment and Management of Change  

•  Mechanical and Operating Integrity  

Appendix-N provides a generic guidelines in the preparation of HSEMS. The 
CONTRACTOR shall submit to HSE department a copy of the final approved 
HSEMS. The CONTRACTOR Management shall commit resources and all 
necessary support to ensure the HSEMS is implemented to the satisfaction of 
the COMPANY. CONTRACTOR shall ensure adherence to all laws, rules, 
regulation, and notification of various government departments pertaining to 
health, safety and environment.  

7.1 SITE HSE ORGANIZATION AND RESPONSIBILITIES  

The CONTRACTOR’S HSE program should establish responsibilities for managers, 
engineers, supervisors, safety representatives, and the employees.  

The CONTRACTOR’S HSE program should also include site HSE organization with 
respect to the overall site organogram. The CONTRACTOR’s employee in-charge of 
HSE should be among the top in the organogram and should have authority over other 
activities. For contract having more than 30 manpower, there should be at least one 
dedicated qualified and experienced CONTRACTOR’s HSE Engineer or Supervisor 
exclusively responsible for HSE implementation / co-ordination. Depending upon the 
nature and size of the job, minimum strength of the CONTRACTOR’s HSE personnel 
shall be as indicated in Appendix-O.  

In addition to the required HSE personnel, CONTRACTOR shall make arrangement 
for additional Safety Engineer / Safety Supervisors that shall serve as replacement(s) 
for Contractor HSE staff that will proceed on annual leave or other absences. Vacation 
/ leaves of Contractor HSE personnel shall be with prior approval from COMPANY 
HSE Department. The number of employees mentioned in Appendix-O represents the 
maximum number of contractor employees estimated to be engaged at the site on any 
day (i.e. including all 24-hours shifts manpower, base manpower, work order 
manpower and lumpsum manpower) by the contractor and their sub-contractor. In 
case of block shutdown or turnaround when the CONTRACTOR is required to bring 
in additional manpower, the number of CONTRACTOR HSE Personnel shall be 
increased as per Appendix-O.  



In case of multiple sites or nature of work (such as common contracts in the refineries, 
LM, etc.), the COMPANY may ask for posting additional number of CONTRACTOR 
HSE Personnel irrespective of the total number of CONTRACTOR employees. No 
compensation will be made by the COMPANY for the deputation of additional 
Contractor’s HSE Personnel.  

Contractor HSE personnel shall be mobilized before commencing any activity at PEC 
site. On the non-conformity or failure to meet this requirement, a penalty of MYR. 
2000/- per person per working day delay on the mobilization of HSE personnel shall 
be imposed to the Contractor.  

Any exemption or deviation on Contractor’s HSE Manpower requirements shall be 
approved by COMPANY HSE Manager.  

7.2 HSE ORIENTATION  

New CONTRACTOR’s Key personnel (i.e. supervisors, engineers and managers) 
shall receive induction training from COMPANY HSE Department, as per applicable 
HSE Training Performance Standard. In turn, these trained Contractor’s key personnel 
shall conduct orientation to their respective employees prior to job site mobilization / 
beginning work on the project. Such orientation should include provisions of the written 
HSE program and procedures applicable to the CONTRACTOR’s scope of work, and 
also should include the following:  

a)  Clarification of the HSE responsibilities for contractor, subcontractor, 
employee and all construction site personnel.  

b)  Clarification of HSE expectations of the employee.  

c)  HSE rules within company and that for any owner /client rules.  

d)  The location (and proper use) of first aid facilities  

e)  The procedure / responsibilities on Incident reporting for personal injuries, 
occupational illnesses, fire incidents, property damage incidents, 
environmental incidents, traffic incidents and near-miss incidents  

f)  Toolbox meeting schedule, agenda and attendance mandatory requirement  

g)  The mandatory use of personal protective equipment on various specific 
activities  

h)  Prompt reporting of unsafe acts or conditions  

i)  Overview of COMPANY’s emergency response plans and the 
CONTRACTOR employees action in case of an emergency/drill  

j)  Waste Segregation, Handling and Disposal and follow PEC Solid Waste 
Management procedure for filling Waste Transportation Manifest (WTM)  



k)  Company HSE Policy. EMS and HSEMS Awareness  

l)  Unit specific hazards  

m)  Roles and responsibilities of employees  

n)  Identify all Environmental Aspects related to contract activities and prepare 
/ maintain Environmental Aspect Register.  

COMPANY access control badge will only be issued to CONTRACTOR’s key 
personnel after completing the HSE Induction Training conducted by COMPANY HSE 
Department. The same applies to CONTRACTOR’s employees and employees of the 
Subcontractors, where the HSE Induction Training will be conducted by the 
‘COMPANY-trained’ CONTRACTOR’s key personnel. Records of ‘Induction Training’ 
for Key Personnel shall be maintained by Company HSE Department, Superintendent 
of the Contract, and Contractors. The Induction Training Record for all contractor and 
subcontractor employees shall be maintained by the concerned Contractor.  

In the application for new employee’s Gate Pass, the contractor/subcontractor shall 
ensure that the employee has completed the HSE ‘Induction Training’. The 
employee’s record for HSE Induction Training shall be submitted and counterchecked 
by the Superintendent of the Contract before approving the ‘Gate Pass application’ for 
the new contractor/ subcontractor employee(s).  

 

 

7.3 CONTRACTOR’S HSE MEETINGS AND TRAINING  

7.3.1 CONTRACTOR’s HSE MEETINGS  

CONTRACTOR shall hold at least monthly HSE meeting that will be chaired by the 
CONTRACTOR Site Manager and attended by representatives for each level of 
CONTRACTOR employees. The meeting agenda should include HSE records and 
activities, statistics, incidents, personal protective equipment and other employees’ 
concern on safety at work. Minutes of meeting shall be prepared and issued to 
COMPANY Representative and copied to Team Leader, Safety.  

On some HSE subjects, safety talks and toolbox meetings are the primary source of 
communicating safe work practices to Contractor and Subcontractor employees. 
CONTRACTOR should conduct the meeting daily, before work begins for the day or 
shift. It should be conducted for each craft by their supervisor at a predetermined 
place. Consideration should be in place to group the employees based on the 
language they understand (e.g. Malay, English, Hindi, Tamil, Chinese etc.). 
CONTRACTOR’s higher site management and Safety Engineer shall demonstrate 
their support by attending these meetings periodically.  



7.3.2 CONTRACTOR’s HSE AND COMPETENCY TRAINING  

CONTRACTOR Management responsibilities include establishing practices and 
procedure and ensuring that each CONTRACTOR’s employee is provided a 
structured HSE and job competency training program as mentioned below. To ensure 
consistency in training needs identification, CONTRACTOR management can utilize 
the generic Training Needs Assessment Process guideline in appendix-J. Also, 
Contractor must maintain a training facility (i.e. classroom that shall be furnished with 
training equipment and materials such as laptop, projector, sound system, and training 
visual aids).  

(a)  HSE Training  

Contractor shall identify HSE training needs for each craft / category and shall 
develop his own HSE Training matrix in line with the COMPANY HSE Training 
Matrix. Where available, key personnel of the contractor shall attend applicable 
HSE training imparted by HSE Department and in turn train all the remaining 
employees. Contractor should use available PEC training materials to train their 
respective employees and ensure that no aspect of the required training is 
missed out or omitted.  

(b)  Technical Training  

The contractor shall provide Technical Training as required for each craft of the 
employee within the scope of contract. In this training program, CONTRACTOR 
employees shall be trained on all technical aspects of performing the task / 
operating the equipment, associated job hazards and the methods by which 
these hazards can be controlled.  

(c)  Certified training  

Based on the scope of work of the contract, contractor custodian department 
should identify and develop Certified Training requirement for each craft / 
category of employees. The same shall be provided to each employee through 
PEC approved Third Party / Agency and shall include, but not limited to the 
following:  

• Certified Trainers  

•  Crane Operator  

•  Forklift Operator  

•  Riggers and Rigging Supervisor  

•  Scaffolder and Scaffolding Supervisor  

•  Aerial Platform / Truck-mounted Lift Operator  



•  Fire Equipment Maintenance Technician  

•  Gas Testers & Detector Maintenance Technician  

The CONTRACTOR shall arrange the above-mentioned training at their own 
cost and maintain documentation of the same. The documentation should 
include the names of those trained, course content, date and time and the 
names of the instructors. The COMPANY will periodically review the 
CONTRACTOR’s training quality and records to verify that training is being 
conducted which meets the criteria, as per COMPANY Procedure on 
Development, Delivery & Monitoring of HSE Training.  

The CONTRACTOR should provide a HSE Training Passport to all 
CONTRACTOR’s employees which will keep register for the employee’s record 
for training, medical check- up, among other things. The passport design should 
preferably COMPANY HSE Training Passport.  

7.4 HSE COMMUNICATION AND COORDINATION  

CONTRACTOR shall prepare and submit HSE Key Performance Indicators (KPIs) 
Scorecard as per the template at Appendix-A2. The HSE KPIs shall be utilized in the 
periodic Contractor’s HSE Performance Review meetings. The KPIs will be issued by 
HSE Department every year after finalization of the Corporate KPIs for the concerned 
year. CONTRACTOR’s Site Manager, HSE Engineer and Safety Supervisor shall 
attend COMPANY periodical meetings as required by COMPANY Representative or 
HSE Department. For all practical purposes, it should be the responsibility of the 
CONTRACTOR to have all its Subcontractors, Consultants, Suppliers/Vendors, etc. 
informed and involved in various HSE communication and coordination activities. 
These meetings should include the following:  

a)  CONTRACTOR’s HSE Orientation  

b)  CONTRACTOR’s Monthly HSE Communication Meeting  

c)  CONTRACT Manager HSE Performance Review Meeting  

d)  Zone/Area/Divisional HSE Committee Meetings  

e)  Project’s Weekly Progress Meeting  

f)  Pre-Start-up meetings  

g)  And other HSE Meetings, as progressively required by the COMPANY  

h)  All salient points / critical issues discussed in the above quoted meetings 
should be submitted to PEC in written form  

i)  Records of these meetings should be available in a register for audit 
reference by authorized PEC HSE personnel  



Respective CONTRACTOR’s data and information relative to the following agenda 
should be presented in the meeting:  

a) HSE performance in terms of accident / incident statistics of previous month and 
cumulative data for the fiscal year  

b)  HSE Training activities for previous month and planned training sessions for 
succeeding months  

c)  HSE Promotion and Awareness Campaigns  

d)  Job Inspections Schedule and compliance  

e)  Safety Performance Improvement Plans  

f)  CONTRACTOR’s Safety Violations Record  

g)  Announcement on any Incentive Awards  

CONTRACTOR shall track all HSE related recommendations to closure and 
periodically update COMPANY Representative and Safety Division on any action 
taken until the recommendation is completed or closed.  

7.5 HSE INSPECTION / AUDIT  

Formal and informal HSE inspection/audit may be conducted without notice by 
COMPANY. CONTRACTOR should fully participate in these audits and correct 
deficiencies identified during the inspection/audit. CONTRACTOR is required to make 
HSE documents and records available to COMPANY Representative upon request. 
These include, but are not limited to work procedures, training records, performance 
records, environmental records, licenses, permits, registrations and compliance plans.  

Job HSE inspections/audits are visible signs to employees that HSE issues are 
appropriately addressed and managed. In addition, they provide for the identification 
of areas of potential loss and can be used to constantly monitor the effectiveness of 
the HSE Program. As with all HSE activities, the inspection/audit process needs to 
have well- defined objectives and designated participant, as follows:  

a)  CONTRACTOR’s Top Management shall conduct periodic HSE visibility 
audit at their worksites. An annual schedule of this HSE visibility audit shall be 
prepared and submitted along with their HSE Plans at the initiation of the 
contract. The audit reports and report on tracking to closure on the gaps 
identified during the audits shall be submitted to the Superintendent of Contract 
during their performance feedback.  

b)  CONTRACTOR’s Corporate Manager should carry out an annual 
assessment of their site supervision’s HSE Performance and provide a written 
report to the COMPANY representative.  



c)  CONTRACTOR’s Corporate Manager shall carry out 6-monthly audit on 
their Training Programme and activities and ensure that training quality and 
records meet COMPANY requirements and criteria.  

d)  CONTRACTOR’s Job Managers (Site Engineer / Manager) should make a 
safety audit of the work area at least once a week using an inspection guide.  

e)  All CONTRACTOR’S Safety Personnel, including designated Safety 
Representatives, should make daily inspection of the work area. The inspection 
should be routine, planned, and designed to include communications with 
specific people in the work place, and not just a visual site visit.  

f)  CONTRACTOR’S Job Supervisors also should make daily inspection of their 
work areas for the specific purpose of correcting unsafe acts or hazardous 
conditions and for proper storage & disposal of the waste.  

g)  Contractor’s Environment Engineer should make daily inspection of the work 
area. The inspection must include communications with specific people in the 
work place, and not just a visual site visit. Also, ensure Environment 
Management System (EMS) is followed/practiced.  

CONTRACTOR’s regularly planned inspection and audit should go beyond routine 
visual site checks. The result of these inspections/audits should be used for setting 
goals for future improvements. A written Inspection report shall be prepared and 
distributed to COMPANY Representative and HSE department.  

These CONTRACTOR’s inspections and audits should make use of detailed 
checklists, developed for each item such as electrical facilities, lock-out systems, 
scaffolding, industrial hygiene, occupational health, waste management, releases and 
emissions, fire prevention, personal protective equipment, training, hazardous 
material handling, housekeeping, hand and power tools, maintenance practices and 
machine or equipment guarding. There should be effective systems for monitoring the 
progress on action plan that was developed based on the inspections / audits.  

7.6  RECORDKEEPING AND DOCUMENTATION  

Records are required to support activities of Contractor HSE programs for both 
control and audit purposes. Records that shall be maintained and retained 
within the contract duration at the job site should include the following:  

(a)  First aid log of all first aid cases reported and treated, showing date, 
name of injured, job nature of injury and type of treatment given.  

(b)  All incident investigation report (i.e. injury, illness, traffic, property 
damage, environmental incident and as well as Near Miss Incidents).  

(c)  HSE meetings or toolbox meeting records or minutes showing date 
of meeting, who attended, the subjects discussed and who conducted 
the meeting.  



(d)  Job site inspection / Tool Inspection / audit reports and status of the 
action plans.  

(e)  Records to show dates, name of participants and subject of training 
programs.  

(f)  Lifting tackles and crane or equipment inspection records, 3rd party 
certificate.  

(g)  Infringement Reports and traffic violations  

(h)  Maintain all EMS required documents & records such as 
Environmental Aspect Register, Environment Incidents Reports, ISO 
14001 Audit Reports, Environment Inspection Reports, Waste 
Transportation Manifest Records, Contractor Environmental Monthly 
Reports, EMS Training Records, EIA Study Recommendations, etc.  

(i)  Work Permit Risk Assessment  

(j)  Maintain Contractor’s OHS Risk Register (i.e. in addition to PEC 
Custodian OHS Risk Register) and training records for OHSAS 
awareness to Contractor employees  

(k)  Medical Examination Records  

(l)  Monthly KPI Reports  

7.7  CONTRACTOR HSE HANDBOOK / MANUAL  

The CONTRACTOR should prepare an Employee HSE Handbook / Manual 
and issue to all of their employees at site. The CONTRACTOR 
handbook/manual should contain a statement of their respective Company 
Management Policy on HSE, the employee’s HSE responsibilities and the HSE 
responsibilities of supervisors. If appropriate, important HSE procedures may 
also be included as well as information on such items as pictures of warning 
signs and hand signals for use in the operation of cranes. Written operating 
procedures as applicable should also be included in the HSE 
handbook/manual, giving a step-by-step procedure of carrying out the following 
activities (whichever are applicable):  

1 Work Permit System & 
Awareness  

16 Heavy Lifting 
Practices  

2 Emergency Response 17 Handling and Storage 
of Hazardous 
Materials  

3 Personal Protective 
Equipment 

18 Accident Investigation 
and Reporting  



4 Lock out / Tag out 
Procedure  

19 Pollution Prevention, 
Waste Handling and 
Disposal 

5 Gas Cutting & Welding 20 Significant 
Environmental 
Aspects related to 
Contractor’s activity  

6 Handling Compressed 
Gas Cylinder 

21 Apex Manual for 
Environmental 
Management System 
(ISO-14001-2004)  

7 Scaffolding and Ladders 22 Air Pollution 
Monitoring & Control 

8 Electrical Safety 23 Monitoring of 
Wastewater 
Treatment & Disposal  

9 Hand and Power Tools  24 Environmental 
Objectives & Targets 

10 Radiation Safe 25 Guideline for Handling 
of Sludge  

11 Occupational Health  26 PEC Environmental 
Legislative Register 

12 Behavior Based Safety  27 Procedure on 
Environmental Impact 
Assessment  

13 Excavation 28 Solid Waste Water 
Management 
Procedure 

14 Barricades and Signs 29 Environmental 
Guidelines During 
Shutdown/ Startup  

15 Surface Preparation and 
Painting 

  

 

The handbook should also stipulate the mandatory / optional HSE courses that shall 
be attended by each level of contract employee, and where these courses will be 
provided. The first page of the handbook / manual may be perforated and used as a 
receipt showing that the employee has signed and received the HSE handbook. In 
addition, space should be provided for employee’s record on training programs, 
orientation and safety talks.  

8.0 SAFETY RULES AND PROCEDURES  

CONTRACTOR should refer to applicable COMPANY Safe Work Practices and 
Procedures that are related to his contract and activities.  



8.1  WORKING CONDITIONS  

CONTRACTOR shall be responsible for ensuring safe working conditions of its 
employees and for correcting any hazard that arises in the performance of the 
Work. CONTRACTOR shall perform all work in safe manner and shall ensure 
to assess and assign the required number of supervisors as per the job 
requirements.  

8.2  CRITICAL TASKS PROCEDURE  

In coordination with the Superintendent of the Contract, the CONTRACTOR 
shall identify all critical tasks in the scope of their contract with the COMPANY 
including the conduct of Risk Assessments to identify hazards associated with 
such work.  

The CONTRACTOR must develop Work Procedures for Safe Performance of 
these critical tasks, prepare Competency Training Matrix to carry out these 
critical tasks, and submit them for approval of Company at the initiation of the 
contract. The approved Critical Task Procedure shall be translated in the work 
group language as practicable. In addition, the CONTRACTOR shall take 
action to update/modify appropriate sections of the document (Critical T ask 
Procedure) based on updated Safety Studies, recommendations including ‘Risk 
Assessment Exercises’.  

For Projects Department contracts, Method Statements (in lieu of critical task 
procedure) shall be prepared for all critical tasks.  

8.3  PERSONAL PROTECTIVE EQUIPMENT (PPE)  

CONTRACTOR is responsible in providing CONTRACTOR employees the 
appropriate personal protective equipment. CONTRACTOR employees should 
be trained in the proper use and maintenance of PPE.  

(a)  CONTRACTOR shall provide CONTRACTOR’s employees with the 
mandatory personal protective equipment and the personal protective / 
safety equipment as specified in the work permit. The contractor shall 
also provide additional PPE, if instructed for safe execution of the job. 
This will include respiratory equipment with the fit-test requirement and 
personal gas monitor. The mandatory PPE shall be periodically replaced 
with new ones, as deemed necessary.  

(b)  CONTRACTOR’s PPE and other safety equipment shall conform to 
COMPANY Specifications and sample shall be approved by COMPANY 
Safety representative before procurement. Sufficient stock of mandatory 
PPE shall be kept and maintained at site.  

(c)  CONTRACTOR's Supervisor shall ensure that PPE are correctly 
used and maintained in good condition.  



(d)  CONTRACTOR shall strictly enforce all relevant requirements in 
compliance to COMPANY PPE Management System.  

(e)  CONTRACTOR employees and employees of Subcontractors shall 
wear safety helmet and flame-resistant coverall of the same color with 
logo/emblem of the main CONTRACTOR.  

(f)  CONTRACTOR shall ensure that PPEs have shelf life covering the 
duration of contract and shall replace expired PPEs with ones having 
sufficient shelf life with respect to project execution duration.  

8.4  WORK AND SAFETY PROCEDURES INSPECTION  

To ensure that CONTRACTOR's employees are performing the work in a 
proper and safe manner as required by the Contract, COMPANY representative 
may inspect CONTRACTOR's work and safety procedures including the use of 
protective equipment. If it is determined that the work is being performed in an 
unsafe manner, COMPANY representative shall require CONTRACTOR to 
stop the affected work and correct the unsafe condition immediately.  

8.5  SMOKING AND CARRYING OF MATCHES / LIGHTERS  

Smoking is prohibited in all COMPANY Restricted Areas except in authorized 
smoking areas/shelters. Approved smoking area shall be clearly identified.  

Carrying of matches and lighters into the Hazardous Area is prohibited. 
Violators will be refused entry into the Restricted Area and shall be dealt 
administratively on the first violation.  

The following rules apply to smoking in the Refinery and other COMPANY 
restricted areas:  

a)  Smoking is only permitted at designated "Smoking Area/Shelter".  

b)  There must be a sand bucket at the "Smoking Post."  

c)  Smoking privileges may be revoked indefinitely during emergencies.  

d)  Smoking in unauthorized areas will result in automatic dismissal.  

CONTRACTOR shall be responsible for strict adherence to these Regulations by 
CONTRACTOR’s employees or the employees of CONTRACTOR’s Subcontractors.  

8.6  BATTERY OPERATED AND ELECTRICAL ITEMS  

Non-intrinsically safe battery operated items e.g. flashlights, mobile phone, etc. 
are not permitted inside the Hazardous Area.  

Electrically operated tools & equipment should be suitable for use as per the 
area classification. Refer to relevant HSE documents such as Hand and 



Portable Power Tools Safe Work Practices, Work Permit System, Fire 
Prevention and Electrical Safety.  

8.7  FIRE FIGHTING EQUIPMENT  

CONTRACTORS shall furnish all portable fire extinguishers and safety 
equipment required at construction / maintenance sites during construction / 
maintenance job. The fire extinguishers shall be certified by COMPANY Fire 
Section and proper tag / sticker shall be provided by the CONTRACTOR.  

CONTRACTORS shall not use, alter, or move COMPANY firefighting 
equipment. Firefighting equipment shall be accessible at all times. In the event 
of a fire, CONTRACTOR shall move CONTRACTOR’s employees away from 
the vicinity of the fire and out of the way of firefighting activities in an orderly 
manner.  

8.8  SCAFFOLDING AND LADDERS  

All scaffolds shall be erected by competent and qualified personnel and shall 
conform to requirements of COMPANY Guidelines and Safe Work Practices for 
Scaffolds and Ladders. These requirements include the mandatory inspection, 
tagging, approval, and certification of erected scaffold before use.  

CONTRACTOR’s scaffold material samples shall be approved by COMPANY 
Engg. & Services Division (or equivalent Division for Projects & LM) based on 
third party certificates prior to procurement.  

8.9  USE OF RADIOACTIVE MATERIAL  

Only authorized personnel holding valid ‘Radiation Work Permit License’ issued 
by Ministry of Health / Radiation Protection Division shall handle radioactive 
material.  

CONTRACTOR shall comply with all HSE precautions and requirements as 
specified in relevant clauses of COMPANY Procedures and Guidelines on 
Work Permit System, Handling and Storage of Hazardous Materials and 
Environmental Guidelines / DOE Regulations / MOH Regulations.  

CONTRACTOR shall ensure that the following basic rules are strictly 
enforced:  

a)  The ionizing radiation source shall not be left unattended  

b)  Radiation film badge / Dosimeter shall be used  

c)  The exposure area shall be clearly identified, barricaded by rope or 
other effective means and radiation warning signs posted  



d)  CONTRACTOR shall coordinate with COMPANY Inspection 
Representative to ensure that, the Dose Rate at the barricade does not 
exceed 0.25 milirems per hour  

e)  CONTRACTOR shall ensure availability of radiation survey meter at 
work site of radiography  

f) CONTRACTOR shall give 12 hours prior notice to COMPANY Team 
Leader Inspection & Corrosion before starting any radiography work 
inside refinery  

8.10  COMPRESSED GAS CYLINDERS  

CONTRACTOR shall comply with the COMPANY requirements for storing, 
handling, transporting and using of compressed gas cylinders.  

8.11  OVERHEAD WORK  

When working overhead, the area below shall either be barricaded and posted 
with a sign indicating "DANGER - WORK ABOVE", or someone shall be 
stationed at ground level to caution persons approaching the area where work 
is being done overhead. The following rules shall be adhered to:  

a)  Climbing on valves and equipment, instead of setting up ladders or 
scaffolding, is not permitted.  

b)  Walking on pipe ways, unless dictated by the work being performed, 
is prohibited.  

c)  Walking on conduit or insulated piping is not permitted.  

d)  Oxygen and acetylene bottles shall not be used from baskets or 
manlifts and may not be hoisted uncapped.  

e)  Use of fall protection is required when working aloft (see PPE).  

8.12  LOCKOUT / TAGOUT, EQUIPMENT ISOLATION  

Lockout/Tagout is the de-energizing, isolating, and securing of all energy 
sources of equipment in a safe position before beginning work, to protect from 
the unexpected energization of that equipment.  

COMPANY's Lockout/Tagout procedures must be followed before making any 
repairs or adjustments to electrical, pneumatic, hydraulic, thermal, gravity, or 
radiation equipment. CONTRACTORS can only tag and lock out equipment as 
instructed by the appropriate COMPANY authorized personnel.  

 



8.13  ROADWAYS  

No roadway may be barricaded or blocked in any way without written approval from 
the COMPANY’s Safety Representative. Use of a flagman is required to direct traffic 
around congested areas. Road workers and workers on roadsides shall wear reflective 
orange color coverall or jacket.  

Barricades, temporary walkways, signs, etc. should be provided for the safety of 
pedestrians and roadside facilities. Barriers shall be equipped with reflectors or lights 
so that it is readily discernable at night.  

Closure / detour of critical roads shall be scheduled on weekends / holidays after 
securing permission from Safety Division. Hard barricades shall be provided for all 
excavation nearby roads.  

8.14  STAGING AREAS  

CONTRACTORS shall obtain written approval from the COMPANY Representative 
prior to setting up work staging areas.  

8.15 REMOVING PROPERTY FROM COMPANY PREMISES  

Whenever a property of CONTRACTOR or COMPANY is to be taken outside the 
COMPANY premises, CONTRACTOR's Site Manager/Engineer shall obtain prior 
written approval from the COMPANY Representative to remove such property. The 
approval shall be presented to the guard at the gate where exit is made. For 
transporting waste outside the refinery premises, the Waste Transportation copy 
shall be shown to the guard at the gate.  

8.16 VEHICLE / EQUIPMENT SAFETY CERTIFICATE  

All vehicles and engine driven equipment entering COMPANY premises require a 
‘Safety Certificate’ as such, CONTRACTOR should meet the following general 
requirements:  

CONTRACTOR’S Vehicle or mobile equipment shall be in good condition and meet 
the requirements of ‘Vehicle and Equipment Safety’. The number of vehicles/ mobile 
equipment shall be kept to the minimum essential for the site personnel and work 
requirements.  

(a)  CONTRACTOR’S vehicle or equipment shall be provided with the right type 
and size of fire extinguisher certified by COMPANY Fire Section.  

(b)  An approved type of spark arrestor shall be fixed to the exhaust of 
equipment and vehicles entering hazardous area. Pool cars or buses shall not 
be allowed to enter hazardous area. Mobile equipment, lifting appliances and 
vehicles to load or unload material shall only be allowed with work permit and 
prior authorization.  



(c)  In addition, CONTRACTOR’S lifting equipment shall have a valid load test 
certificate from a COMPANY approved third party. Safety valves on mobile 
equipment shall also be third party certified.  

(d)  For CONTRACTOR’S vehicle or mobile equipment entry to the refinery, it 
shall be certified by COMPANY Safety representative and the Safety Certificate 
shall be made available with the vehicle/equipment.  

(e)  CONTRACTOR shall maintain a valid Safety Certificate and present to the 
issuing authority when applying a hot work permit, for writing its number on the 
permit.  

(f)  Copy of Safety Certificate shall be attached when applying security gate 
passes for CONTRACTOR’S vehicles/mobile equipment to enter restricted 
area. Uncertified vehicles/equipment shall not be permitted to enter COMPANY 
premises except for one day/ single trip passes issued to vehicles other than 
cranes, forklifts, boom truck and other lifting appliances.  

(h) CONTRACTOR is responsible for maintaining the vehicle/ equipment in 
"as certified" condition during the validity of the certificate.  

8.17 HSE BOARDS AND SIGNS  

CONTRACTOR should provide/install proper and appropriate HSE Boards and Signs 
in their jobsites, yards, workshops, site offices, temporary facilities, roads, transport 
buses, etc. as per COMPANY HSE Boards and Signs Management System.  

Contractor shall provide boards mentioning project details and PEC Contract 
Custodian with emergency contact numbers at their site offices and yards. HSE 
statistics shall also be displayed on boards.  

8.18  WELDING AND CUTTING  

CONTRACTOR should obtain a Hot Work Permit prior to any welding works in 
COMPANY premises and all requirements pertaining to hot work shall be strictly 
enforced. Only a COMPANY approved type of Welding Drapes (flame-proof tarpaulin 
canvass) shall be used.  

The welder shall not be allowed to work alone. CONTRACTOR’s welder and helper 
shall be trained on first aid firefighting. CONTRACTOR’s two fire extinguishers shall 
be provided with each welding machine, one to be kept at the work and the other at 
the machine. COMPANY extinguishers shall not be used for this purpose.  

For CONTRACTOR’s welding work in running process units or piping, a 
CONTRACTOR employee shall be assigned as "fire watch" who is familiar with the 
use of fire equipment provided and have the knowledge of anticipated fire hazards and 
company’s incident reporting procedure.  

When welding work is carried out in a workshop or any similar location classified as a 
permit free area, which is approved by COMPANY Safety, a work permit is not 



required but the work shall be adequately supervised. The work area shall at all times 
be kept clean of combustible and flammable material.  

8.19  MARINE TERMINAL SAFETY  

CONTRACTOR shall ensure the full implementation of all relevant HSE rules and 
procedures for the operation, maintenance and construction activities at COMPANY 
Marine Terminals, Intake and Off take activities and also to some extent, the area of  
Port.  

All safety precautions, including the wearing of personnel protective equipment, that 
are applicable to onshore are applicable to offshore and any site connected to the 
shore.  

 

9.0 ENVIRONMENT RULES AND PROCEDURES  

CONTRACTOR should be familiar and continuously comply with all applicable HSE 
codes, standards, and Malaysia  Environmental laws and regulations applicable to the 
work. In the event CONTRACTOR has any questions about its responsibilities under 
such laws, CONTRACTOR shall contact the COMPANY Representative or 
Environmental Division.  

The CONTRACTOR should adhere to applicable national and international 
Environmental Regulations and COMPANY Procedures while carrying out job in 
COMPANY premises. The ultimate aim is to control pollution at source, handle and 
dispose the waste in an environmentally friendly manner thereby protecting the 
environment.  

9.1  LIQUID EFFLUENTS  

The liquid effluent generated, while carrying out the contracted job and related 
activities at work site, shall be routed to designated drainage system as per advice of 
the COMPANY representative which shall be treated in waste water treatment system.  

9.2  HANDLING OF CHEMICALS  

The CONTRACTOR shall follow the DOE regulations mentioned under 
“Chemical Resource Management” and abide by the environmental conditions 
and criteria stipulated therein.  

9.3  AUTO EXHAUST EMISSION  

Vehicle used for carrying out the contracted job by CONTRACTORS shall meet 
the guideline for the motor vehicle exhaust gas and noise emissions standards 
norms defined by Department of Environment Malaysia. 

CONTRACTOR shall ensure those DOE standards/methods in these regards 
are met. CONTRACTOR has to get the vehicles’ auto exhaust emission done 



once in every six months or as per DEO requirements, by an DOE approved 
party and submit report to COMPANY HSE Division through the COMPANY 
representative.  

9.4  WASTE MANAGEMENT SYSTEM  

CONTRACTOR shall ensure their full compliance to COMPANY Solid Waste 
Management Procedure. The following Waste Tracking Scheme shall be 
administered to effective document (and audit) the record of handling, transfer 
and disposal of waste substances arising out of Contractor’s activities:  

a)  A license from DOE shall be obtained by the CONTRACTOR in order 
to collect and transfer waste as required DOE regulations. The license 
shall have a validity date.  

b)  The CONTRACTOR shall ensure that a PEC approved Material 
Safety Data Sheet (MSDS) is available at work site for all the hazardous 
material, chemicals, handled by the contractor.  

c)  Appropriate Waste Transportation Manifests shall be used as per 
COMPANY Solid Waste Management Procedure. The type of waste and 
its quantity and quality should be specified in manifest along with other 
details. Waste shall be transferred to special sites determined by DOE 
Malaysia.   

d)  CONTRACTOR should handle the export of dangerous / hazardous 
wastes (which are generated from the refinery) as per the regulation of 
DOE Malaysia.  

e)  CONTRACTOR shall submit necessary record of documents such as 
weighbridge ticket, waste transportation manifest to COMPANY 
representative and the same shall be maintained all the time for 
verification.  

9.5  CLEAN-UP ACTIVITIES  

The CONTRACTOR is responsible for clean-up or remediation activities and 
cost incurred in case of any waste (hazardous/non-hazardous) leak or spillage 
due to their activities within COMPANY premises or outside the road/any other 
places while shifting the wastes.  

The CONTRACTOR will be responsible to contain the releases/pollution 
caused due to their activities/negligence within COMPANY premises and 
outside.  

9.6  GENERAL ENVIRONMENTAL WORK PRACTICES  

a) CONTRACTOR shall only use environmentally friendly material. Guidance 
on environment friendly building materials (Managing Indoor Environment 



Quality during Construction, Renovation & Demolition of Buildings) shall be 
followed.  

b)  The CONTRACTOR shall follow the Engineering & Environmental 
requirements of industrial sector (petroleum and refinery industry activities) as 
mentioned under DOE regulations.  

c)  The CONTRACTOR shall follow the relevant DOE regulations, i.e. 
Engineering and Environmental requirements of industries sector depending 
upon the activities/ job performed by them.  

d)  Contractor shall review all relevant activities and develop an Aspect 
Register. All the CONTRACTOR’s employees working at site should be aware 
of environmental aspects of the task and their impact on environment. The 
CONTRACTOR shall keep a dedicated file for EMS comprising of the 
following:  

•  List of significant aspects associated with their activities along with 
controls.  

•  Company HSE Policy  

•  Training records of their employees  

e)  Besides the abovementioned DOE regulations and other guidelines, all 
relevant DOE regulations should be followed and complied with by the 
CONTRACTOR depending upon the task and related activities involved. 
(CONTRACTOR shall refer regulations and legislations for relevant applicable 
appendix/articles related to their nature of activities/duties).  

f)  The CONTRACTOR shall have a periodic environmental awareness 
programs / schedule to all CONTRACTOR employees. CONTRACTOR has to 
coordinate and inform COMPANY Environment Division of Refineries or Fire 
& Safety Section of Local Marketing in conducting these programs.  

g)  The CONTRACTOR shall be responsible at his own cost for disposal of 
contractor’s activity generated garbage, sewage, waste, solid waste, surplus 
excavated materials, etc. to dump yard outside the refinery area which is 
approved by the Company and Malaysia  Department of Environmental (DOE). 
The CONTRACTOR shall take necessary action at his own cost for any 
treatment required as per DOE and Company Environment Management 
System and Procedure. A detailed report on this activity shall be submitted to 
the Company.  

10.0 OCCUPATIONAL HEALTH GUIDELINES  

10.1 INDUSTRIAL HYGIENE  

10.1.1  CONTRACTOR shall make all arrangements for close adherence to 
Occupational Health requirements and guidelines of Malaysia  Labor law, 
DOE, Ministry of Health and Governmental Agencies and COMPANY 



standards and guidelines that are already published, and as and when they 
are amended or come up based on inspection and audits.  

10.1.2  Implementation of the above requirements may need qualified 
personnel, measurement devices and other resources which CONTRACTOR 
shall arrange at its own expense.  

10.1.3  CONTRACTOR shall be responsible for;  

(a)  Indoor environment quality of buildings under their control shall be as per 
COMPANY HSE document.  

(b)  Portacabin and other facilities shall meet COMPANY specifications and 
shall be approved by Superintendent of Contract prior to site mobilization/ 
occupation.  

(c) Sanitary facilities under their control  

(d)  Personal exposure monitoring for exposure to toxic chemicals, dusts, 
vapors etc.  

(e)  Maintenance of industrial hygiene records as per company standards and 
requirements.  

(f)  Training and awareness of their employees on occupational hygiene issues.  

(g)  Participate in occupational health audits, inspections and surveys as per 
the program laid down by company.  

(h)  Implementing all the Industrial Hygiene programs the program for its 
subcontractors.  

10.1.4  Where required, personnel exposure monitoring shall be done by 
respective contractor and necessary action shall be taken to control the 
hazards.  

10.1.5  CONTRACTOR shall develop and implement the following programs as 
per COMPANY standards.  

(a) Chemical Hazard Management Program : A few major requirements are 
provided below.  

• Contractor shall have all the chemicals (e.g Catalysts, Dosing chemicals, 
refractory, insulation, paints, thinners, adhesives, varnishes, sealants etc. 
This is only an indicative list. Detailed information is available and 
approved by COMPANY HSE Dept. before bringing them inside the 
company premises. Use these guidance in this regard. In case an already 
approved chemical is declared as banned by regulatory authorities, 
COMPANY has the right to enforce the ban on such chemicals.  

• Store & handle chemicals as per COMPANY standards.  



(b) Chemical Hazard Communications Program : Contractor shall ensure 
compliance to COMPANY’s Chemical Hazard Communications Program. A few 
major requirements are provided below.  

• Latest (dated within 3-years) Material Safety Data Sheet (MSDS) is available 
at work place and accessible to all employees.  

• Labeling system is applied and followed as per COMPANY standards.  

• All employees are trained on MSDS, labeling systems, and handling of 
hazardous chemicals and training records are maintained.  

(c) Respiratory Protection Program: Contractor shall comply with COMPANY 
Respiratory Protection Program. In general, Contractor shall ensure that  

•  Respiratory hazards are identified at workplace and all employees have 
been trained and training records are maintained.  

•  Approved types of respiratory protective equipment are provided to the 
employees exposed to respiratory hazards.  

•  Refer to Appendix-P for the requirements for Training, equipment 
specifications and sample respirator use Authorization card.  

(d) Hearing Conservation Program: Contractor shall comply with PEC Hearing 
Conservation Program. Contractor shall ensure that: 

• Personal monitoring of all employees working in the identified high noise 
areas has been done. (Advice of the company representative can be availed if 
required).  

• Approved types of hearing protection equipment are issued to all employees 
working in high noise areas.  

• Employees working in high noise areas are trained on use of hearing 
protective equipment and the hazards on noise.  

• Annual audiometric tests are carried out as per clause 9.2.1 below and 
records are maintained.  

(e) Ergonomics Program: Contractor shall comply on Industrial Ergonomics 
requirements as specified under procedure of HSE. Contractor shall ensure that 
ergonomic hazards are dealt, personnel are trained, work station and working 
spaces are ergonomically provided.  

(f) Thermal Stress Management Program : Implement Thermal Stress 
Management program as per COMPANY HSE procedure  

10.1.6  CONTRACTOR shall ensure that a copy of COMPANY approved 
MSDS is available along with the hazardous material when making delivery to 
any COMPANY premises. The MSDS document shall be a mandatory 
requirement in the processing of Material Gate Pass application and approval.  



10.1.7  CONTRACTOR shall implement control measures as recommended 
by the COMPANY and Government Authorities.  

10.2 OCCUPATIONAL MEDICINE  

10.2.1 MEDICAL EXAMINATIONS  

Company places much importance to maintenance of able and healthy workforce. 
Contractor shall make all necessary arrangements and ensure that all the employees 
undergo  

(A) Pre-Employment and  

(B) Periodic Medical Examinations for all employees and the  

(C) Confine Space entry fitness examination for those required to enter confined 
spaces as required by the PEC HSE policy. The major medical requirements is 
shown in Appendix M. Further details are mentioned in the above referenced 
documents.  

All cost of the Medical Examinations, as depicted in Appendix-M, shall be borne by 
the Contractors.  

The Medical Examinations shall be done at the PEC approved clinics and the 
Contractors shall be duly informed whenever list of approved clinics are revised. The 
examining physician shall record the findings in the Health Assessment Form provided 
by PEC and attach the copies of medical reports.  

The final medical fitness for Confined Space Entry shall be approved only by PEC OH 
Physician. Contractor shall employ a nurse registered with MOH to maintain records 
of Pre-Employment, Periodical, CSE medical fitness examinations for the entire 
duration of the project / contract and ensure confidentiality.  

The contractor shall submit the following documents to Company representative for 
audit, and whenever asked:  

• List of employees with status and date of Pre-employment and Periodic Medical 
Examinations and CSE.  

•  List of employees eligible for medical surveillance examination for noise, ionizing 
radiation, and specified chemical and biological agents with status and date of the 
examination.  

•  Copies of medical examinations done, including forms duly filled and signed by the 
examining physician, and applicable tests results such as audiogram and 
Spirograph.  

•  Any documents required by PEC Medical division accordingly.  



Contractor shall also comply with other occupational medical procedures like Medical 
requirements for food handlers, medical surveillance for specified chemicals, Ionizing 
Radiation, Hearing Conservation program etc. These are mentioned in respective 
HSE procedures. 

 

10.2.2 FIRST AID KIT AND NURSES  

The contractor shall provide first aid kits as per HSE procedure, at the rate of 
one for every 100 employees. The first aid kits shall contain antiseptics, 
bandages and medicines with valid expiry date, at all times. The first aid kit 
shall be placed in a visible point at the work place, within the reach of workers. 
A trained nurse registered with the Ministry of Health Malaysia  shall be in-
charge of first aid kits. The first aid shall be administered by the nurse or trained 
first aider. The contractor / nurse must maintain date wise records of work 
related injuries and illnesses and cases to which first aid is given.  

Nurse shall be approved by Ministry of Health and PEC Medical Division. 
Contractors first aid facilities shall be periodically audited by PEC.  

First Aid room shall be cleaned and maintained in good hygienic condition.  

10.2.3 MAINTAINING OF RECORDS  

The contractor shall retain and preserve medical records of employees for 
duration of employee’s employment with contractor plus 10 years after the 
employee has discontinued the job with the contractor, or as laid down by the 
law, whichever is maximum.  

11.0 WELFARE OF CONTRACTOR EMPLOYEES  

CONTRACTOR shall adhere to COMPANY guidelines and requirements for 
Contractor employees’ welfare, as per (Workers Welfare Guidelines for PEC 
Contractors).  

CONTRACTOR shall offer improved welfare (i.e. housing, food, transportation, and 
working & living conditions) for his workers to improve their capability to do their 
work. Also, the CONTRACTOR must obtain approval on the housing prepared for his 
labours from the Ministry of Health and DOE.  

PEC Superintendent of the Contract shall organize a multi-discipline Team to inspect 
the CONTRACTOR’s labours housing and other Contractor employees’ welfare to 
ensure compliance to these requirements.  

11.1 PERSONNEL TRANSPORTATION BUSES  

Contractor shall provide an air-conditioned transportation buses for its employees 
from their company accommodation to worksite and vice versa. Transportation 
buses shall be provided with sun film / tint as protection against heat radiation.  



Contractor’s Personnel Transportation Buses shall not be more than five (5) years 
old. 

 

 

12.0 COMPANY WORK PERMITS  

As a general principle, no work in the COMPANY Controlled Areas can be carried out 
unless authorized by a cold or hot work permit, except those specified in the 
COMPANY Guidelines and Procedures for Work Permit System. The nature of work 
may also require additional authorization, such as Confined Space Entry 
Authorization, Excavation Authorization, Electrical Isolation, etc.  

CONTRACTOR shall obtain appropriate written work permit (and additional 
authorization if required) through its COMPANY Representative before starting any 
work and an approved copy of the permit must be posted at the job site.  

CONTRACTOR shall arrange with COMPANY representative on the approval 
requirements for ‘Work Permit Authorization’, and other essential authorization, where 
the training class and necessary test requirements are conducted at COMPANY HSE 
Training Center.  

13.0 REGULATORY PERMITS  

Except as otherwise provided herein CONTRACTOR shall, as CONTRACTOR's sole 
responsibility, and at CONTRACTOR’s sole cost and expense, research, determine 
and obtain any required governmental permits, licenses, bonds, inspections, and 
notices required by laws, rules, or regulations to perform the work.  

14.0 EMERGENCY RESPONSE AND INCIDENT REPORTING  

14.1  EMERGENCY RESPONSE  

CONTRACTOR must have own ERP that shall compliment the requirements of 
PEC ERP. CONTRACTOR shall ensure that Contractor and Sub-contractor 
employees clearly understand their responsibility for an appropriate emergency 
response as per the COMPANY ERP and Evacuation Plan through awareness 
/ refresher training and Safety Talks. CONTRACTOR shall conduct periodic 
drills of its ERP in consultation with PEC ERP Drill Administrator.  

In the event of a fire, CONTRACTOR shall move Contractor and Sub-
Contractor’s employees away from the vicinity of the fire and out of the way of 
firefighting activities in an orderly manner.  

14.2  PERSONAL INJURIES  

CONTRACTOR shall be responsible and pay for the cost of all necessary first 
aid, ambulance, and hospital services in case of accident or injury to 
CONTRACTOR's employees. All injuries sustained by the employees of 



CONTRACTOR while on COMPANY premises shall be reported immediately 
to the COMPANY representative and the work permit Issuing Authority.  

14.3  INCIDENT INVESTIGATION AND REPORTING  

CONTRACTOR should meet their responsibilities as per the COMPANY 
Incident Investigation and Reporting Procedure. Such incident shall include 
near miss, personnel injury, occupational illness, and release and spill of 
pollutants.  

 

15.0 MINIMUM HSE REPORTS & RECORD REQUIREMENTS.  

The CONTRACTOR shall prepare and submit the following monthly reports (through 
COMPANY representative) to COMPANY Team Leader Safety and COMPANY 
Team Leader Environment within the first two working days of the following month.  

15.1 CONTRACTOR’s monthly Safety and Occupational Health Statistics Report 
containing manhours, personal injuries, other incidents, training and audits. (Refer 
Appendix-A1)  

15.2 CONTRACTOR’s monthly Environmental Reports that should include the 
following: (also, refer to Appendix-B)  

(a) Details of Waste Water Generation 
(b) Details of Solid / Semi Solid Waste 
(c) Environmental Incident 
(d) Environmental Awareness Training to Employees  

 

16.0 HSE PERFORMANCE, INCENTIVE REWARD AND PENALTIES  

 

16.1  CONTRACTOR’S HSE PERFORMANCE EVALUATION  

A periodic (quarterly) evaluation on Contractor’s HSE Performance within the 
duration of their contract in the Company will be coordinated by the 
‘Superintendent of the Contract’ by utilizing the evaluation form depicted in 
annexure C. This periodic HSE Evaluation Report will be used as reference in 
various purposes such as recommendation for incentive reward, Contractors’ 
HSE Performance profiling, Vendors & Contractors Evaluation Process, 
amongst other things.  

Project Manager/Contract Management Executive shall be held personally 
responsible for Contractor’s HSE performance in case of consistent 
substandard performance. Company reserved the right to take action against 
him including his termination, as per the criteria and guidelines from Vendors & 



Contractors Performance Evaluation Process document. His future hiring for 
PEC contract shall be subject to acceptable past HSE performance.  

16.2  INCENTIVE REWARD  

CONTRACTORS who strictly adhere to COMPANY Regulations may be 
recognized and awarded through the COMPANY’s ‘Contractor HSE Reward 
and Deduction Scheme'. The recommendation for the Incentive Reward / 
Deduction shall be initiated by the COMPANY representative (Superintendent 
of the Contract), concurred by Team Leader-Safety, and shall be approved by 
concerned Department Manager and respective DCEO.  

16.3  HSE INFRINGEMENT AND PENALTY SCHEME  

All CONTRACTORS and CONTRACTOR employees working in COMPANY 
Controlled areas shall comply with the COMPANY HSE Procedures, 
Guidelines and Safe Work Practices. Violation of these COMPANY 
Procedures / Guidelines / Safe Work Practices shall be dealt according to 
penalty system for CONTRACTORS, as depicted in Appendix- E. COMPANY 
HSE representative shall decide whether an infringement is minor or major for 
violations which are not listed in the penalty system and shall be based on the 
Guidelines for Penalty System for HSE Violations.  

COMPANY HSE Team Leader is authorized to issue infringement report to 
the COMPANY representative (Superintendent of the Contract) by using the 
‘Infringement Report Form’ in Appendix-D. The Superintendent of the 
Contract shall take necessary action and provide feedback to COMPANY 
HSE Team Leader.  

17.0 COMPANY MANAGEMENT SYSTEMS  

17.1  SUPPORT RESOURCES  

COMPANY HSE Department shall assist in the implementation of this 
document.  

17.2  MANAGEMENT RECORDS  

All records must be maintained in compliance with this document by the user.  

17.3  AUDIT REQUIREMENTS  

CONTRACTOR’s compliance on the application of this document shall be 
reviewed periodically based on COMPANY Performance Standard for 
Inspection of Contractor’s Compliance to Pre & Post-Mobilization HSE. 

17.4  DEVIATION PROCESS  

Deviations from this document must be authorized by concerned PEC 
Department Manager after consultation with Manager-HSE. Deviations must 



be documented, and documentation must include relevant facts supporting 
the deviation decision.  

 

18.0 COVID-19 – Health, Safety and Environmental Risk Assessment 
 
Currently the entire world is facing a pandemic situation due to covid-19 crises and it 
has major impact on the global economy. Such kind of situation generally faced by 
mankind in century, and it may change the complete lifestyle of each individual around 
the world. As this virus (covid-19) is highly contagious disease that can have severe 
effect on people, especially those who are vulnerable. This virus passes from person 
to person in communal areas and where it is not possible to maintain safe distancing. 
If a person is infected in a workplace, he can pass the virus to his families and those 
who are in close contact with him. The most vicious aspect of this virus is that a person 
can spread the virus without any symptoms and that make this virus more dangerous.  
 
During the covid-19 pandemic it is essential that the workplace is protected to minimize 
the risk of the infection spreading.    
 
Various guidelines, control measures, risk assessments at workplace and offering 
specific activities for essential services norms issued by Ministry of Health from each 
country. Currently all the countries are racing to develop covid-19 vaccines. 
 
It is therefore, important for PEC to issue the policy and guidelines to deal with covid 
-19 situations and airborne transmission to prevent virus during the constructions and 
operations phase of the PEC project. 
 
The following points are the examples of measures that should be considered when 
undertaking a risk assessment and guideline to be issued for site specific risk 
assessments procedures for shutdown.   
 

1. Emergency Planning and Response 

• Plan for emergencies for unforeseen events such as pandemic disease 

(covid-19) situation can happen, so it is important to have a protocol in 

place that clearly outlines contact points and specific steps that must be 

taken for prick action in the event of an emergency during site inactivity. 

• Designate person for monitoring activities like severe weather condition, 

inspect critical sumps, gutters, storm water drainage to ensure good 

operation conditions. 

• Ensure supply for essential services like water management, waste 

management and installing remote monitoring devices for effective 

management   

 
2. Communications  

• Inform the insurance company that company have unoccupied 

construction site and advise them of the precaution company is taking to 

reduce and mitigate the risk at site. Review insurance policy to make 



sure that site is properly covered. Review and update contact name and 

numbers to report a claim. 

• Ensure insurance coverage for the first party claims such as workers 

compensation for such pandemic and covering the aspect of builder’s 

risk related to procurement and supply chain disruptions are likely to 

causes delays to schedules and substantial or final completion of 

project.      

• Notify local authorities and emergency responses organizations 

including police, fire department, local hospital that construction site is 

unoccupied. Provide them the contact information in case of emergency. 

• Update post emergency contact numbers regularly and make sure the 

availability on the gate and along the perimeter fences.  

• Providing updated information, guideline for all the people with various 

communication methods. 

 
3. Site Security 

• Identify potential safety hazards in terms of unknowing public, unknown 

vehicles and trespassing that may come in contact with the work site. 

• Secured the entire site premises and install perimeter fences and 

repair if necessary. 

• Install CCTV cameras with remote monitoring, where applicable, make 

sure the lighting protection system and ensure security alarm system / 

monitoring in place and working. 

 
4. Site Supervision 

• Conduct frequent regular site visits of the unoccupied property at 

different times of the day to note any changes.  

• Checking of all site equipment’s, non-essentials machinery, tools, 

ladders and scaffolding to be removed from the site.  

• All sources if water for non-essential applications should be turned-off 

unless lack of water would cause damage to equipment or building 

systems. Water to essential services such as fire protection and life 

system should be maintained in full service. 

 
5. Offices / Materials and Vehicles 

• Maintain housekeeping in good order and removal of all the hazardous 

and chemical items from the site. 

• All the office equipment, computer, copiers should be securely locked. 

• Securely lock all the construction vehicles and key will be at the 

security gate. All the batteries to construction vehicles kept onsite 

should be disconnected.     

 
 
 



 
 
 
 
 
 
 
 
 
Constructions or Operations Risk Assessment  
 
If company need to slow down the operations for run the site operations, if that case 
scenario company need to do the risk assessment and control measures to deal with 
covid-19 situations 
 
   

Hazard Risk Control measures Persons at risk 

Exposure from others 
due to: 
1) Living with 
someone with a 
confirmed case of 
COVID-19. 
2) Have come into 
close contact (within 
1 metres for 15 
minutes or more) 
with a confirmed 
case of COVID-19.  
3) Being advised by 
a public health 
agency that contact 
with a diagnosed 
case has occurred. 
 
 

High ● Continue following government action of 
self isolation and only to leave house on 
the following circumstances: for medical 
reasons; to shop for necessary food 
supplies; for exercise; and for work where 
you cannot do this at home 

● Any existing individual risk assessments 
(disability, young persons or new / 
expectant mothers) to be reviewed 

● Maintain contact with line management 
and Human Resources (HR) and to follow 
company policy / guidance.  

● Travel is only required where you cannot 
work from home. Use private 
transportation, cycle or walk. As a last 
resort public transport to be used as a 
minimum and to implement social 
distancing where possible 

● To continue following ongoing government 
guidance Stay at home and only attend 
hospital in an emergency. Do not attend 
GP surgery and phone National Care 

hotline (1800-202-6868) if further 

advice is required 
● Company to ensure extremely clinically 

vulnerable persons do not come to work 
and continue to shield themselves whilst 
following their specific medical advice 
issued to them 

● Follow good MOH hygiene measures at all 
times  

● Avoid all visitors to your home unless they 
are providing a medical requirement 

● Do not approach delivery staff, allow 
packages to be left on the doorstep  

● Do not take any antibiotics as they do not 
work against viruses. 

Individual workers 



Suspected case 
whilst working on site 

High If a worker develops a high temperature or a 
persistent cough while at work, they should:  

1) Return home immediately   
2) Avoid touching anything   
3) Cough or sneeze into a tissue and 

put it in a bin, or if they do not have 
tissues, cough and sneeze into the 
crook of their elbow. 

4) They must then follow the guidance 
on self-isolation and not return to 
work until their period of self-isolation 
has been completed. 

5) The work area should receive deep 
cleaning and social distancing 
maintained 

Individual workers  

General  travel 
including foreign 
travel 
 
 

High ● Do not travel unless you cannot work from 
home or deemed a key worker – 
implement teleconferencing for meetings 

● Where an individual has recently travelled 
abroad, they must self isolate for 14 days  

● Please continue to follow any further 
national government advice provided  

● Where an occupational health (OH) 
service provider has been appointed, 
please seek additional advice or concerns 
through this service 

● All persons to limit their use of public 
transport. Where travel is essential, please 
use private single occupancy where 
possible, cycle or walk  

 

Individual workers 

Access / egress to 
site 

High Where possible, please consider and 
implement the following practices: 
1) Ensure all extremely clinically 

vulnerable persons do not attend site 
2) Stop all non-essential visitors 
3) Log all visitors to site   
4) Introduce staggered start and finish 

times to reduce congestion and 
contact at all times  

5) Monitor site access points to enable 
social distancing – you may need to 
change the number of access points, 
either increase to reduce congestion 
or decrease to enable monitoring   

6) Remove or disable entry systems that 
require skin contact e.g. fingerprint 
scanners and look to increase 
cleaning or removal of common 
‘touch points’ on site 

7) Require all workers to wash or clean 
their hands before entering or leaving 
the site   

8) Allow plenty of space (1 metres) 
between people waiting to enter site   

9) Regularly clean common contact 
surfaces in reception, office, access 

Individual workers 



control and delivery areas e.g. 
scanners, turnstiles, screens, 
telephone handsets, desks, 
particularly during peak flow times   

10) Reduce the number of people in 
attendance at site inductions and 
consider holding them outdoors 
wherever possible   

11) Drivers should remain in their 
vehicles if the load will allow it and 
must wash or clean their hands 
before unloading goods and 
materials.  

12) Designate walking routes and one 
way systems with signage to help 
maintain social distancing 

13) Additional parking and cycling 
facilities to be implemented to 
encourage those to avoid using 
public transport when travelling to 
work 

Inclement weather – 
cold temperature 
 
 

Low 
 
 

● All persons to dress appropriately for the 
weather 

● Welfare facilities provided to shelter from 
the elements 

● Maintain good hygiene measures at all 
times 

● PPE on individual issue basis and not to 
be shared 

Individual workers 

Poor hygiene 
 
 

High ● Wash your hands thoroughly and 
regularly.  Use soap and water for at least 
20 seconds. Use alcohol-based hand 
sanitiser if soap and water is not available 
and hand washing technique to be 
adopted as directed by MOH 

● Avoid touching your face/eyes/nose/mouth 
with unwashed hands and cover your 
cough or sneeze with a tissue then throw it 
in the bin. 

● Provide additional hand washing facilities 
to the usual welfare facilities if a large 
spread out site or significant numbers of 
personnel on site 

● Regularly clean the hand washing facilities 
and check soap and sanitiser levels   

● Provide suitable and sufficient rubbish 
bins for hand towels with regular removal 
and disposal.  

● Sites will need extra supplies of soap, 
hand sanitiser and paper towels and these 
should be securely stored. 

● Restrict the number of people using toilet 
facilities at any one time e.g. use a welfare 
attendant  Wash hands before and after 
using the facilities  Enhance the cleaning 
regimes for toilet facilities particularly door 
handles, locks and the toilet flush  

Individual workers 



Portable toilets should be avoided 
wherever possible, but where in use these 
should be cleaned and emptied more 
frequently 

 

Canteen - exposure 
from large numbers 
of persons 

High 1) The workforce can stay on site once 
they have entered it and not use local 
shops to limit contact with others. 

2) Dedicated eating areas should be 
identified on site to reduce food 
waste and contamination   

3) Break times should be staggered to 
reduce congestion and contact at all 
times   

4) Hand cleaning facilities or hand 
sanitiser should be available at the 
entrance of any room where people 
eat and should be used by workers 
when entering and leaving the area   

5) The workforce should be asked to 
bring pre-prepared meals and 
refillable drinking bottles from home   

6) Workers should sit 1 metres apart 
from each other whilst eating and 
avoid all contact  

7)  Where catering is provided on site, it 
should provide pre-prepared and 
wrapped food only - Payments should 
be taken by contactless card 
wherever possible and Crockery, 
eating utensils, cups etc. should not 
be used   

8) Drinking water should be provided 
with enhanced cleaning measures of 
the tap mechanism introduced   

9) Tables should be cleaned between 
each use   

10) All rubbish should be put straight in 
the bin and not left for someone else 
to clear up   

11) All areas used for eating must be 
thoroughly cleaned at the end of each 
break and shift, including chairs, door 
handles, vending machines and 
payment devices. 

Individual workers 

Use of Changing 
facilities, showers 
and drying rooms 

High 1) Introduce staggered start and finish 
times to reduce congestion and 
contact at all times   

2) Introduce enhanced cleaning of all 
facilities throughout the day and at 
the end of each day  

3) Consider increasing the number or 
size of facilities available on site if 
possible  

4) Based on the size of each facility, 
determine how many people can use 
it at any one time to maintain a 

Individual workers 



distance of one metres   
5) Provide suitable and sufficient 

rubbish bins in these areas with 
regular removal and disposal. 

Manual handling - 
dual lifting 

High 1) Always consider if the task can be 
performed with one person using 
mechanical aid 

2) Ensure the individual(s) are fit for 
work prior to commencing task 

3) Break down the load where possible 
so that one person can comfortably 
carry 

4) Assess your route so you can 
maintain 1m social distance whilst 
moving the load 

5) Where dual lifts cannot be avoided, 
lift facing away from each each or 
side by side rather than face to face 
where possible 

6) Where teams are used, try to keep to 
fixed teams / partnering to prevent 
cross over of workers 

7) Where PPE is to be used, this is on 
an individual issue and items should 
not be shared  

Workers 

Taking / accepting 
deliveries - contact 
with materials and 
persons (driver) 

High 1) Review logistics plans to ensure 
safest routes have been identified 
including implementing one way 
systems 

2) Maintain 1m social distancing when 
accepting materials 

3) Materials to be placed outside of sites 
to reduce exposure to drivers 

4) Review work programme to assess 
whether ‘just in time’ arrangements 
can be made to prevent additional or 
unnecessary deliveries 

5) Hand washing and sanitizer 
measures available to maintain good 
hygiene 

Individual workers 

Working in local 
vicinity to 
construction 
workforce 
(maintaining 1m 
distancing) 

High 1) Starting and finishing times are to be 
staggered and reviewed to ensure no 
build up of staff / teams in areas 

2) Workers who are unwell with 
symptoms of Covid-19 should not 
attend the workplace 

3) Work design to be reviewed regularly 
to identify any safer ways to move 
around site 

4) Work programme to be reviewed to 
identify any work reordering that 
would limit exposure to others 

5) Tasks are to be rearranged to enable 
them to be done by one person or as 
small number of persons without 
compromising safety measures. 

Individual workers, 
contractors, client 



6) Maintain social distancing measure of 
1 metres from each other as much as 
possible with supervision in place to 
monitor compliance 

7) Avoid skin to skin and face to face 
contact 

8) Stairs should be used in preference 
to lifts or hoists and consider one 
ways systems around construction 
sites 

9) Consider alternative or additional 
mechanical aids to reduce worker 
interface 

10) Any additional COVID 19 measures 
specified by your Principal 
Contractor’s site rules must be 
followed. Details of this shall be 
shared at site induction 

11) Above hygiene measures and 
additional cleaning schedules to 
remain (regularly washing hands for 
at least 20 seconds with soap and 
warm water) 

12) Any health concern to be raised 
immediately to line management / 
principal Contractor 

Working within 
1metres of working 
team 

High 1) Always consider if the task can be 
performed differently without having 
to breach the 1m social distancing 
rule 

2) Workers are to limit face to face 
working and work facing away from 
each other when possible 

3) Limit the frequency of working within 
1m to an absolute minimum and 
ensure it is for strictly low intensity, 
sporadic work where exposure to this 
distance is less than 15 mins  

4) Consider introducing an enhanced 
authorisation process (permit to work)  
for activities where less than 1m 
distance may be required 

5) Provide additional supervision to 
monitor distancing and teams not to 
be rotated  

6) Continue to conduct dynamic risk 
assessments whilst completing the 
work and speak up if there is a safer 
way of completing the task 

7) All equipment to be thoroughly 
cleaned prior and after using it. 

8) Increased ventilation will be provided 
within enclosed spaces 

9) Sites can consider face covering 
however, it is advised to speak to 
your H&S competent person on these 
matters and supplies should be 
reserved for medical staff as it has 

Individual workers 



been documented that the protective 
effect is minimal and supplies have 
been difficult to procure 
 

10)  Where respiratory protective 
equipment (RPE) needs to be worn, 
face fit testing (FFT) must be in 
place. This equipment is reserved to 
protect workers from other hazardous 
substances rather than COVID19 as 
there is limited evidence that the 
equipment will offer a high level of 
protection 

11) Consideration given to disposable 
gloves and eyewear to prevent and 
reduce potential contamination  

12)  Reusable PPE should be thoroughly 
cleaned after use and not shared 
between workers. These should be 
stored in suitable places 

13) Single use PPE should be disposed 
of so that it cannot be reused and to 
control potential contamination is 
controlled (waste removed by a 
responsible, approved contractor). 

14) Workers deemed clinically vulnerable 
should never work within 2m of 
persons and preference should be 
given to whether any change in task 
can allow an individual to work from 
home where possible 

First aid - including 
mental health 

High 1) First aid contents to be monitored to 
ensure adequate supplies remain 

2) First aid and cover arrangements to 
be reviewed 

3) First aider certificates to be checked 
for validity and understand amended 
practices in regards to attending a 
casualty during COVID (such as 
revised CPR methodology) 

4) Emergency plans on site and 
communicated so all staff understand 
what action to take in the event of a 
suspected or confirmed case of 
COVID 19 

5) Mental health first aiders to be 
considered 

6) Communicate any occupational 
health service available to the 
workforce including any available 
employee assistance programme 
(EAP) or public support 

7) Line management to regularly 
communicate to their team(s) 

8) Effective reporting system 
established on site in order to rectify 
any raised issues or incidents in a 
timely manner 

Individual workers 



Dormitories / 
Accommodation for 
Foreign Workers  

High 1) Comply with the government norms 
and follow the rules and regulations 

2) Controlling Movement of the workers 
outside dormitory 

3) Provide Insolation facilities along with 
nursing staff and doctors 

4) Monitoring and controlling in the 
premises  

Individual workers 

Training 
Please ensure a manager’s brief has been completed alerting to company specific 
process / procedures 

Management 
● Please ensure all staff are aware of reporting requirements and that all 

confirmed cases are escalated to your H&S competent person. 

● Information notes are to be sent out and any updates communicated in a 

timely manner to the workforce.  

● This must include letting staff know about symptoms and actions the medical 

professionals are advising people to take. 

● A colleague who has been isolated for 14 days cannot return to work until the 

appropriate ‘fit note’ documentation is provided by their GP/healthcare provider to 

demonstrate they are now fit to return to work. 

● Assessments to be reviewed every 6 months or where significant change has 

occurred 

● Please remind staff that in order to minimise the risk of spread of infection, we rely 

on everyone in the industry taking responsibility for their actions and behaviours.  

● Please encourage an open and collaborative approach between your teams on site 

where any issues can be openly discussed and addressed. 
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Appendix – B:  
 
Contractor’s Monthly Environmental Reports 
 

Contract Details 

Contract / Project 
(Title) 

 

Contractor 
(Company Name) 

 

Contract No Contract 
Period 

Contract 
Start Date 

Contract 
End Date 

Total Employee 
at Site 

Contract User (PEC 
Dep / Div) 

      

 

A) Details of Waste Water Generation 

Type of Waste 
Water 

Generated 
this month 

Yr to Date 
Jan – Dec 

Discharged Location WTM Filled 

Total 
Quantity 
(KL) 

Cumulative 
Quantity 
(KL) 

Industrial Waste 
Water 

   Effluent Treatment Facility 

 Other location 

 Yes 

 No 

Sanitary Sewage    DOE Authorized Sewage 
Treatment Facility 

 MPW Sewage Network 

 Other Location 

 Yes 

 No 

Remarks if Any  

 

B) Details of Solid / Semi Solid Waste Generation 

Type of Waste 
Water 

Generated 
this month 

Yr to Date 
Jan – Dec 

Discharged Location WTM Filled 

Total 
Quantity 
(KL) 

Cumulative 
Quantity 
(KL) 

Hazardous Waste    Waste Reception & Treatment 
Station 

 Yes 

 No 

Non Hazardous 
Waste Industrial  

   Waste Reception & Treatment 
Station 

 Yes 

 No 

Recycle 
Waste 

Paper 
Plastic 
Metal 

   Recycle Company  Yes 

 No   

  

Other   

Non Hazardous 
Waste  

    Yes 

 No 

Remarks if Any  

  
 
 
 



Contractor Monthly Environmental Report  

C) Environmental Incident 

Incident 
Report 
No.  

Date Incident Details Incident Type Quantity Year to Date Jan to 
Dec 

Total 
no of 
Incident 

Cumulative 
Quantity 

    Air 

 Water 

 Land 

   

Location Area Details of 
Recommendations 

Action Taken 

   

Remarks if Any 

 

D) Environmental Awareness Training  

Training Course 
title of the course 

 

Total No of 
Employee Trained 
(This month) 

 Attendance Sheet Attached  

 Yes 

 No 

Total No of 
Employees 
Trained this year 

 

Remaining 
Employees to be 
trained this year 

 

Remarks if Any  

 

E) Other Details (if any) 

 

 
Note: A copy of this report shall be submitted to environment  division  
 

Contractor Manager / Representative 



 

 

 

 

Appendix - D 

 
 
 
 
 



 

Appendix – E 

 
PENALTY SYSTEM FOR CONTRACTORS 

1. INFRINGEMENT REPORT  

All contractors and their employees working in COMPANY Controlled areas shall comply with 
the COMPANY HSE Regulations. Violation of the regulations will be dealt according to penalty 
system for contractors. Infringement report is issued by the COMPANY HSE Divisions when 
a violation is cited or reported.  

2. MINOR AND MAJOR VIOLATION  

The penalty system is divided into two categories, Minor and Major. (PEC Guidelines on 
Penalty System for HSE Violations, shall be utilized as reference for violations which are not 
listed below).  

1. (a)  Minor Violation  

•  Not wearing personal protective equipment (PPE) at work site.  
•  Minor traffic violation (wrong parking, overspeeding)  
•  Blocking of emergency equipment or exits.  
•  Using unapproved scaffolding.  
•  Not keeping proper housekeeping  
•  Not keeping noise level as per EPA limits  
•  Not discharging/handling/storing/transporting effluents/wastes as per the guidelines  
•  Transporting and disposing the effluents or waste/s without waste transport 
manifest.  

2. (b)  Major Violation  

•  Smoking in the non-smoking areas, carrying matches or lighter.  

•  Working without valid work permit.  

•  Not wearing proper breathing apparatus if instructed.  

•  Not providing shoring for the excavations.  

•  Not providing fire extinguisher for hot work.  

•  Repeating minor violations more than twice.  

•  Major traffic violation.  

•  Found guilty negligent driving resulting in a vehicle accident.  

•  Entering closed area or classified area without permit.  

•  Not complying with written instruction on the work permit.  

•  No proper packing/sealing of materials applied while transportation/shifting of 
wastes, which results in public complaints  

•  Usage of truck/vehicle without good condition for shifting hazardous materials  

•  Not meeting EPA and Company requirements as indicated in the guidelines.  

•  Non-adherence to PEC HSE procedure, guidelines or safe work practices are 
proven (by incident investigation) to be direct cause of high potential incidents  

 



 
 

3. PENALTY STAGES  
 

VIOLATION PENALTY 

FIRST SECOND THIRD 

MINOR MYR 2,000 MYR 5,000 MYR 10,000 

MAJOR MYR 10,000 1 % of contract value or 
MYR 50,000 whichever 

is lower 

2% of contract value or MYR 100,000 
whichever is lower 

* In the event of Contractor’s violation as per above stipulations, the company reserve the right to 
exercise the following remedies, individually or collectively, in addition to any other rights and 
remedies provided under the Contract at its sole discretion:  

a)  Suspension of employee(s) involved in violation(s)  

b)  Immediate termination of employee(s) involved in violations and such employees will not 
be hired in other PEC contracts also  

c)  Termination of the contract  

d)  Blacklisting of the Contractor from PEC  
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INTRODUCTION

1.1 Scope

The Site HSE Manual form parts of the CONTRACTOR’s HSE Management System 

CONTRACTOR will identify and adhere to all applicable Local Regulatory and International Standards 
regarding HSE - Relevant local and federal, Malaysian LAW, Relevant Johor’s State Enactment and 
applicable international laws and regulations - and will require SUBCONTRACTORS to do the same for 
their own activities. 

CONTRACTOR shall also comply at all times with the requirements, as set forth by the OWNER in its 
Health, Safety and Environment Management System (“HSEMS”), policies, Pengerang Energy Complex 
Sdn Technical Standards (PTS), WORKSITE HSE requirements, OWNER‟s Zero Tolerance Rules (“ZeTo”), 
Mandatory Control Framework (MCF) and any special instructions and all requirements stipulated in the 
CONTRACT.

SUBCONTRACTORS and Vendors will be required to demonstrate understanding of, and compliance 
with, all HSE procedures, rules and regulations.

Where required, the activities described in this document are detailed in separate specific procedures, 
Plans and programs.
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1.2 Purpose

The purpose of this document is to be the principal support instrument to manage all relates HSE matters 
during the project execution phase.

The execution of the plan requires a continuous active input from, CONTRACTOR, SUBCONTRACTORs, 
other parties involved, including OWNER who have specific knowledge of the local situation and 
conditions. CONTRACTOR’s role is to manage the “Project” HSE program and to coordinate the actions 
of all parties involved to ensure a concerted effort to achieve the maximum HSE performance level.

The Site HSE Plan (this document) defines the activities to be carried out within the boundaries of the 
construction site and temporary facilities/laydown areas during the execution stage (refer to Appendix 
6 for a Draft of HSE Program).

It is a working document subject to ongoing review, and possible revision, during the lifetime of the 
project.

The Site HSE Plan shall apply to all construction, pre-commissioning and commissioning activities to be 
carried out by personnel working on the project, and also to any person assigned to or visiting the project 
during the construction phase.

1.3 Project description

Pengerang Energy Complex is one of the largest and most competitive Aromatics Plants in the World, 
to be located in the strategic Pengerang Refinery and Petrochemicals hub in Johor, Malaysia, at the tip 
of the Malaysian Peninsula and directly opposite the City State of Singapore, sharing its attributes as a 
central trading hub and deepwater port. 
Pengerang in Johor State, Malaysia has been selected as the location for the proposed PEC Aromatics 
development because of its central location between the core sources of Condensate, the Middle East 
and Australia, and its easy access to the end user markets in China.
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The Project will be structured as follows:

2. ABBREVIATIONS AND DEFINITIONS

ALARP As low as reasonably possible

AME Approved Medical Examiners refer to registered medical practitioners approved by 
PENGERANG ENERGY COMPLEX to carry out health assessment for Fitness to Work for the Company’s 
employees.

CONTRACTOR Tecnimont S.p.a

CPC Chemical Protective Clothing

DOE Department of Environment

DOSH Department of Occupational Safety and Health

LOWER TIER SUBCONTRACTOR means any person or company of any tier, including but not limited to, 
suppliers or vendors of MATERIALS, suppliers of SUBCONTRACTOR’s EQUIPMENT and erection 
contractors, having a contract with SUBCONTRACTOR or a LOWER TIER SUBCONTRACTOR for the 
performance of any part of the WORKS. 



CONTRACTOR:

PRELIMINARY SITE HSE PLAN DOCUMENT NUMBER

COMPANY:

PENGERANG ENERGY COMPLEX SDN 
BHD (PEC)

PENGERANG
MALAYSIA

Sheet 12 of 
120

Issue 01

______________________________________________________________________________________________________
This document is Tecnimont’s property, and cannot be used by others for any purpose, without prior written consent

NIOSH National Institute of Occupational Safety and Health

OHD Occupational Health Doctor is a medical practitioner who has post graduate qualification in 
Occupational Health and is registered as an Occupational Health Doctor by DOSH

OWNER Pengerang Energy Complex Sdn BHD (PEC) which includes its representative, successors, 
nominees and permitted assigns and shall where the context so admits and requires, also include its 
employees, agents and designated representative.

PROJECT Pengerang Energy Complex Sdn BHD (PEC) Project in the State of Johor, Malaysia.

SUBCONTRACTOR means the person or persons, firm or company named as such in the 
Subcontract Agreement, who has undertaken to execute the WORKS under this SUBCONTRACT and 
includes the SUBCONTRACTOR's legal or nominated representatives, personnel, successors, 
SUBCONTRACTORs d permitted assignee.

For other definitions and acronyms please refer to Appendix 3 of this document.
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3. LEADERSHIP AND COMMITMENT

3.1 Commitment

CONTRACTOR’s management (director, project, site and constructions managers, department and 
functional managers) is committed to execute the Plant in a manner that is uncompromising on issues 
of health, safety, the environment, and security.  

Senior management of CONTRACTOR will personally practice HSE leadership, demonstrate visible 
commitment to the project’s HSE policy and strategic objectives, and provide resources to foster a 
project culture that embraces and accepts nothing but optimal HSE behavior.  

The management is committed to executing the construction activities with an emphasis on the 
necessary care to protect the environment, the prevention of pollution and continual improvement of 
the project environmental performance. 

The CONTRACTOR’s management is committed to never, for whatsoever reason, let that cost, schedule, 
and quality concerns could prevail over HSE requirements of the Project.

Moreover, CONTRACTOR’s management is committed to:

Comply with the requirements of all applicable HSE laws and standards.

Pursue continuous improvement of the HSE management system and the HSE performances on site.

Perform training programs and promote the awareness of the personnel at every level to work in a safe 
and environmentally responsible manner.

Assure the co-operation with Public Authorities, OWNER, Suppliers, Local Communities and other 
stakeholders on HSE issues.

Require SUBCONTRACTORs to manage the environmental issues in an appropriate way, consistently with 
the requirements of CONTRACTOR’s and OWNER HSE management system.

3.2 Site Philosophy

The following principle and concepts apply to the site and are the base of our HSE program: 

- All accidents are preventable. 
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- No economy or any other consideration comes before Safety.

- A safe site is a productive site

- Every employee has the responsibility and is empowered to take the necessary corrective actions to 
create an environment free from recognized hazards. 

- No accident and/or damage to the environment can be justified.

- Zero accident is achievable through continuous improvement practices, commitment and delegation

4. POLICY AND OBJECTIVE

4.1 HSE Policy

HSE Policies are the references for Tecnimont and HQC HSE Management systems (ref. to Appendix 1).

All employees and CONTRACTORs are required to be committed to and perform their duties according 
to HSE Policy and any individual policy on HSE.

CONTRACTOR and any SUBCONTRACTORS thereof are required to adhere to the CONTRACTOR Project 
HSE Policy and to the other Project CONTRACTOR Policies specifically prepared for the project (Appendix 
1). 

4.2 Project and Corporate HSE Policy, distribution and publicizing 

Signed copy of the Project HSE Policy shall be affixed on strategic places of site offices and other relevant 
site premises where it can be well visible to all employees. 

The principles of the HSE policy will be exposed to all employees during the HSE orientation section at 
the arrival on site, and during other relevant trainings and meetings.

Copy of the policy is distributed to the OWNER and all SUBCONTRACTORs. 

Copy of the HSE Policy, if necessary or requested, is distributed to other interested parties (Public 
Authorities, Citizens’ Associations, etc.).

4.3 Objectives

- Strive to eliminate all occupational injuries and illnesses;
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- Achieving Zero Accidents and Zero Incidents;

- Promote HSE objectives as a constant value while executing work;

- Enhance employee awareness and involvement in our health, environmental, and safety program 
implementation;

- Meet each governmental authority's HSE legal requirements and strive to continually exceed OWNER 
expectations;

- Prove to OWNER that CONTRACTOR is dedicated to safety excellence; 

- Increase employees' consistent use of safe practices in their daily work activities;

- Optimize the use of continuous improvement practices as the basis for Zero Accident Performance 
initiatives;

- Achieve superior results that ensure HSE principles are correctly implemented to protect all the 
parties involved, employees, and investors from exposures, physical, fiscal, and legal;

- Implement a training program that support the achievement of personal competency in relation to 
HSE;

- Ensure that safety concerned can be raised and addressed at all level of the organization;

- Ensure that the HSE goals are the prime consideration in the project execution;

- Continually monitor and improve the HSE performance;

- Ensure that all personnel employed on the project are competed to carry out the designated task 
safely;

- Guarantee an effective environmental protection minimizing the negative environmental aspects 
and achieving a Zero environmental incident on the project;

- Select SUBCONTRACTORs that are committed to "Zero Accidents Performance"; and

- Insure that all our employees return home at the end of the workday in sound physical condition.
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4.4 Key Performance Indicator 

In order to implement the HSE Policy and the objectives to be achieved they have to be assessed on a 
monthly basis. CONTRACTOR shall define a list of key Performance Indicators (KPI) to be recorded and 
monitored.

Here below in the table the KPI list and targets.

DESCRIPTION TARGET NOTE

Number of fatality 0 -

Lost Time Injury Frequency Rate LTIF <0.07 LTIx 200k/WH PTD

Total recordable injuries rate TRIR <0.30 TRCx 200k/WH PTD

Number of observation reported every 
250 worked man-hours

>1:250 MH UA/UC submitted on monthly basis

Total training hours/total man-hours 
worked (TTH/TMW)

1,60% TTH/TMW % (PTD) Total training hours 
including TBT (10 min) & STARRT (5 min)

5. SITE HSE ROLES AND RESPONSIBILITIES 

5.1 HSE Organization

The Site HSE team is the central point of reference through which the CONTRACTOR will implement the 
project’s HSE Management System

CONTRACTOR will appoint an HSE Manager who shall be responsible for ensuring that all activities on 
the WORKSITE are conducted in a safe and secure manner. The HSE Manager shall report directly to the 
CONTRACTOR’s Site Manager. 
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The minimum qualification required for the HSE Manager(s) is the Department of Occupational Safety 
and Health (“DOSH”) Safety & Health Officer (“SHO”) certification and registration, as required under 
the Occupational Safety and Health (Safety and Health Officer) Regulation of 1997 (or equivalent / 
higher, local or international HSE certification approved by OWNER) with minimum 10 years of HSE 
experience in major Onshore / Oil & Gas Projects. 

CONTRACTOR shall appoint adequate number of HSE Supervisors and HSE Officers, who are responsible 
for enforcement of the HSE requirements at WORKSITE. The HSE Supervisors will report to the HSE 
Manager and the HSE Officers will report to the HSE Supervisors respectively. 

The minimum qualification required for the HSE Supervisor(s) is the Department of Occupational Safety 
and Health (“DOSH”) Safety & Health Officer (“SHO”) certification and registration, as required under 
the Occupational Safety and Health (Safety and Health Officer) Regulation of 1997 or an international 
HSE certification approved by OWNER with a minimum of 3-5 years of HSE experience in major Onshore 
/ Oil & Gas Projects.

The minimum qualification required for the HSE Officer(s) is National Institute of Occupational Safety 
and Health (“NIOSH”) Certificate Program for Safety & Health Officer or international HSE certification 
approved by OWNER, with a minimum of 1-2 years of HSE experience in major Onshore Oil & Gas 
Projects.

OWNER reserves the right to interview and approve the HSE Manager(s), HSE Supervisor(s) and HSE 
Officer(s) allocated for carrying out the specific activities or request allocation of more HSE Manager(s), 
HSE Supervisor(s) and/or HSE Officers, if indeed, require.

For the CONTRACTOR HSE site organization chart please refer to the Appendix 2 of this document.

5.2 SUBCONTRACTORS HSE Team Capacity 

SUBCONTRACTORS must employ and mobilize at site an adequate number of HSE Supervisor(s) and HSE 
Officer(s), acceptable to CONTRACTOR. The number and professional experience of above-mentioned 
personnel shall be as a minimum in accordance with how stated in chapter 5.1.
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Number of 
employees at site 
(direct + indirect)

N. HSE Supervisor(s) N. Site Safety Supervisor(s)

< 100 1 (Full time) -----

100-200 1 (Full time) 1 (Full time)

200-300 1 (Full time) 2 (Full time)

300-400 1 (Full time) 3 (Full time)

400-500 1 (Full time) 4 (Full time)

500-600 1 (Full time) 5 (Full time)

600-700 2 (Full time) 5 (Full time)

800-900 2 (Full time) 6 (Full time)

Over 900 2 (Full time) 6+1 additional every 100 employees

All HSE personnel shall be dedicated full time to HSE activities.

SUBCONTRACTORS shall submit detailed CVs of the proposed HSE Supervisor(s) and HSE Officer(s) before 
the mobilization to site for CONTRACTOR approval. 

CV’s will be permanently filed in the Site HSE CONTRACTOR archive and made available on OWNER 
request.

5.3 Responsibility and Competency

Project Director/Project Manager

Roles and responsibilities:
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- He takes overall responsibility for Project HSE requirements and for the achievement of Project HSE 
objectives as per HSE Policy and Commitments.

- Assurance that HSE Management System is implemented throughout all phases of the Project.

- Assurance that Project personnel take ownership of the HSE Management System.

- Assurance that suitably competent HSE personnel are assigned to the Project.

- Assurance that sufficient resources, human and material are allocated for all HSE requirements.

- To monitory the project HSE performances.

Site Manager

Roles and responsibilities:

- Assurance that HSE Management System is implemented at site.

- Ensure the implementation of the HSE policy and the HSE Plan on Site.

- Assurance of prompt investigation and reporting in case of incidents.

- Ensure that all relevant HSE requirements are well known and implemented by the site personnel, 
and that all delegations of responsibility and authority concerning HSE (from himself to other field 
management personnel) are fully understood and appreciated.

- Ensure that all HSE procedures and instructions are well implemented.

- Participate at the HSE meeting periodically organized by CONTRACTOR and OWNER.

- To provide safe construction equipment, tools and Personnel Protective Equipment in sufficient 
number for the CONTRACTOR employees involved and for the work to be performed.

- Held and chair the Monthly HSE Committee Meeting

Construction Manager 

Roles and Responsibilities:

- Assist the Site Manager in planning and implement the HSE Program
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- Ensure that all facilities are:

- Built in accordance with construction HSE standards.

- Maintained to standards or corrected in order to meet operating and HSE requirements.

- To perform and co-ordinate construction work in the safest manner.

- Conduct regular HSE inspections and Audits on the area of competence to ensure that all 
SUBCONTRACTORs are aware of and comply with the HSE requirements.

- Verify that inspection and audit follow up actions are fully and timely taken. 

- Participate in the investigation of incident and accident.

- Promote corrective actions in case unsafe acts or conditions.

Site HSE Manager

The Site HSE Manager takes the following roles responsibilities:

- Assist the site manager in the general supervision of the HSE program.

- Audit and control of due implementation of HSE Management System.

- Planning, participating and reporting HSE Audits.

- Monitoring the implementation of the HSE program.

- Assist Construction Manager, Supervisors and foremen in promoting a Safety prevention spirit within 
their respective work groups, according to the approved safety programs.

- Conduct periodical inspection on site, and direct appropriate corrective action.

- Prepare inspection reports for the Site Manager for his review and action. 

- Conduct the investigation in case of accidents, incidents and near misses, and forward the reports to 
Site Manager for submission to OWNER and-or concerned authorities.

- Attend with the Project Manager to safety committee meetings
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- Perform all the remaining miscellaneous work relating to safety, traffic, fire, environment protection 
and sanitary matters.

- Collaborate closely with OWNER’s Representative with regard to HSE.

- Provide feedback on performance and assist CONTRACTOR Supervision to plan and coordinate the 
work to effectively implement all HSE requirements.

- Verify the adequacy and application of the Site HSE Plan and all related procedures, to the preparing 
any revisions;

- To update the HSE documentation during all the construction phases when deemed necessary. 

- To check that SUBCONTRACTORS, perform their activities in accordance with all the HSE applicable 
procedures, regulation and standards, promoting all necessary action to ensure that the said procedures 
and regulations are observed;

- To organize, plan and participate to periodical HSE walk around, Inspections and Audits on site, 
prepare all the relevant reports, action plans; verify the follow up and the timely execution of the 
corrective action. 

- To organize, coordinate and directly participate in the HSE Training activities on site. 

- To organize and participate to all relevant site HSE Meetings, prepare the relevant MOM

- To coordinate the PTW procedure;

- To keep accident records, identifying the areas to which prevention must be addressed;

- Lead and coordinate the activities off the Site HSE Committee (composed by all CONTRACTOR and 
SUBCONTRACTORs HSE Representative)

- To lead and coordinate the site emergency response team and fire prevention/fighting team, 
organizing training and emergency drill mock activities.

- To prepare the HSE section of the construction monthly progress report and other periodical report.
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- To prepare and update the Site HSE Statistics, verify the performance versus the Project and 
corporate HSE Objective, Targets and performance indicators; propose recovery plan in case of 
deficiencies.

HSE Supervisor/Officer

The HSE Officer/Supervisor reports to the Site HSE Manager.

Roles and responsibilities:

- Participate in monitoring the HSE activities including auditing, sampling and inspection.

- Inspect the construction area daily 

- To be responsible for the training of new hires and all levels of personnel on HSE matters, with a 
specific attention to particularly hazardous tasks.

- Participate in the investigation of all incidents, accidents and near misses.

- Take action and report immediately to the Site HSE Manager in case of dangerous actions and/or 
situations.

- To be of constant advisor on the field for any problem related to HSE for all the personnel.

- To participate to the toolbox meeting held by the foremen and support them during this activity

- To verify on daily basis the correct use of PPE by all the personnel 

- To participate to the Safety committee meeting

- To actively participate in the investigation of all incidents accidents and near messes

- To ensure that Fire Fighting and Safety equipment is regularly inspected and serviced.

Superintendents and Supervisors

Roles and responsibilities:

- Participate in the CONTRACTOR’s and OWNER’s scheduled work area audits or inspections and 
implement and document required corrective actions.
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- Be familiar with and enforce HSE rules, regulations, and laws and document all actions taken to 
ensure compliance with those.

- Attend, actively participate in, and consistently demonstrate strong leadership at weekly Toolbox 
Safety Meetings.

- Actively participate in pre-job planning activities. Specifically, Job Hazard Analysis' (JHA) and Job 
Safety Analysis. 

- Shall be thoroughly familiar with this procedure and with their individual responsibilities regarding 
its implementation and enforcement.

- Supervisor shall ensure that only competent persons are assigned work tasks. This includes ensuring 
the worker has the skills, physique and knowledge to safely execute the work task.

Employee

Roles and responsibilities:

Employees must:

- Know, understand and comply with the health, safety and environmental requirements as applicable 
to the work they perform.

- Conduct inspection of their Equipment prior to use.

- Participate in JHA, toolbox talk, emergency drills and all safety initiatives.

- Support a zero incident and injury culture.

- Wear appropriate PPE in accordance with CONTRACTOR/OWNER requirements

- Report to their Supervisor any equipment malfunction that may affect the safe operation of the 
equipment.

All employees have the RIGHT and obligation TO STOP ANY WORK that they believe is unsafe.
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6. STANDARDS AND SPECIFICATIONS

The following laws, regulation, codes, standards and specifications will be applied in order of priority in 
this Project:

- HSE laws and regulation of the place;

- HSE related local community and municipal Regulations and Codes;

- OWNER’s and contractual specification, Standards, Procedures;

- CONTRACTOR’s TCM-PRS01 HSE Manual rev.4, Plans, Programs, Procedures and work practices;

- SUBCONTRACTOR’s and Vendor’s method statements.

6.1 ZETO RULES and GUIDELINES

OWNER’s Zeto Rules shall apply to all employees, CONTRACTOR, SUBCONTRACTORS and LOWER TIER 
SUBCONTRACTOR’s personnel working at the worksite.

“ZeTo” means Zero Tolerance and is intended by OWNER/CONTRACTOR to be a principle to ensure all 
activities are carried out in a safe manner and any non-compliance shall not to be tolerated. 

CONTRACTOR, SUBCONTRACTORS and LOWER TIER SUBCONTRACTOR’s shall adopt the ZeTo Rules in 
order to reduce HSE risk associated with the work to a level ALARP. 

Refer to Appendix 4 “OWNER ZeTo rules”.

7. COMMUNICATIONS

7.1 Language

Project publications and general communication notices on site will be printed or presented in both 
English and Bahasa Malaysia.

CONTRACTOR shall develop procedures and instructions to ensure effective communications are in place 
to deal with any multi-lingual personnel employed at WORKSITE who do not understand and/or cannot 
communicate in either Bahasa Melayu or English languages. In order to guarantee an easy verbal 
communication on site, an adequate number of bilingual staff will be employed in the worked area.
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This will facilitate the communication between the work force and all other parties involved.

All HSE training and education for the local workforce, including training material and booklets, will be 
translated in local language.

The minutes of meeting when necessary will be produced bilingual.

7.2 Communication mediums Meetings

CONTRACTOR recognizes that its HSE objectives can only be achieved with effective communication.  

CONTRACTOR will utilize numerous mediums to educate, raise HSE awareness, motivate and stimulate 
participation.  These may include:

TOP-DOWN BOTTOM-UP

 Induction training,
 Safety fliers 
 Safety news 
 Bulletins and posters
 Tool box meetings,
 Tailgate meetings
 Monthly HSE meetings 
 HSE Meetings between the 
management and employees’ 
representatives,
 Internal communications 
 Display of information on notice 
boards, 
 Specific meetings or courses

 Suggestions by sheets or by 
computer to the HSE Office,
 Non conformity reports about 
unsafe act and condition
 Training demands, 
 Tool box meetings,
 Meetings on HSE between the 
Management and employees’ 
representatives,
 Submission of reports

CONTRACTOR shall provide a prominent HSE performance scoreboard at the entrance to the Site 
displaying, amongst other things, the number of man-hours worked since the last reportable incident 
and name of SUB-CONTRACTOR with the best HSSE record, in line with OWNER’s objective to promote 
safety awareness and safe working practices amongst all employees. 
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The CONTRACTOR shall install the above at each site office. The HSE Performance Scoreboard shall be of 
acceptable material and shall contain the following information as a minimum (in English and Bahasa 
Malaysia): 

Name of CONTRACTOR ______________ 

Date (Start of Work) ______________

HSE Targets for This Project ______________

Best Achievement (Manhours, Year) ______________

Current Manhours Achieved (Manhours, Year) ______________

Date of Last Loss Time Incident ______________

Total Number of Loss Time Incidents to-date ______________

All lettering in the HSE Performance Scoreboard shall be of suitable sizes and shall be visible from at least 
10 meters distance.

7.3 HSE Meetings 

CONTRACTOR will conduct and/or participate to the following HSE meetings as a minimum:

1. Kick off HSE Meeting

Attended by: SUBCONTRACTOR’s and CONTRACTOR Management

Chaired/conducted by: Site Manager

Timing: As required

2. Safety Task Analysis Risk Reduction Talk (STARRT)

Attended by: All SUBCONTRACTOR’s and CONTRACTOR’s workers 

Chaired/conducted by: Supervisor

Timing: Weekly
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3. Tailgate Meeting (Tool Box Meetings)

Attended by: All SUBCONTRACTOR’s and CONTRACTOR’s workers 

Chaired/conducted by: Supervisor

Timing: Daily –Weekly

4. Discipline supervisor’s meeting

Attended by: All SUBCONTRACTOR’s and CONTRACTOR’s discipline Supervisors 

Chaired/conducted by: CONTRACTOR’s Superintendent/Supervisor 

Timing: Weekly

5. HSE coordination meetings

Attended by: All SUBCONTRACTOR’s and CONTRACTOR’s HSE Managers/Representative 

Chaired/conducted by: CONTRACTOR’s HSE Manager 

Timing: Weekly

6. HSE Committee Review meeting

Attended by: All the members of the HSE Committee  

Chaired/conducted by: CONTRACTOR’s Site Manager 

Timing: Monthly 

For more detailed information, refer to CONTRACTOR’s document: Project Specification - Construction 
HSE Meetings.

7.4 Records and Reports

HSE communication is retained and transmitted in written records and reports. 
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A project HSE monthly report will be produced. The HSE report will address HSE progress, incidents, 
issues requiring attention, look-ahead items, and status for the period of agreed upon HSE performance 
measurements.  

The CONTRACTOR will issue a Monthly Activity Report containing both statistics and narrative 
comments.

The information regarding HSE matters will contain as a minimum the following:

- A table of all incidents and their immediate and underlying causes;

- A table of all HSE and Security observations at Site and a description of corrective action taken to 
rectify the shortfall;

- HSE and Security lagging and leading indicators;

- A summary of HSE activities, government visits, management visits and HSE audits describing 
problem areas and corrective actions, if any 

- A summary of HSE Training provided; 

- Number of CONTRACTOR and SUBCONTRACTOR personnel; total man-hours worked on a monthly 
and cumulative basis;

- Photo of main/critical activities

- Graph and Statistics dates as TRC (Total Recordable Cases); LTI’s (Lost Time Injuries); MTC (Medical 
Treatment Cases); First Aid Cases; Near Misses; HSE Inspections; HSE Induction/Trainings; other HSE 
activities; HSE Statistics, HSE Observation (progressive tabulation).

The report shall be issued within five (5) working days from the last Friday of each month.

SUBCONTRACTORS shall support CONTRACTOR with all the necessary information and data in due time 
in order to allow a timing preparation of the reports.

HSE records will be retained by the CONTRACTOR HSE Manager or by the SUBCONTRACTORs or both.

The retention period will be established for each type of record in accordance with local laws where 
applicable, OWNEROWNER and CONTRACTOR specific instruction.
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In general, the minimum retention period is the Job duration with some exception like Accident/ 
Incident/Near Missis records, First Aid register that will have a retention period virtually indefinitely. 

8. RISK MANAGEMENT 

8.1 General Risk Identification and Evaluation

Management techniques shall be adopted so that potential hazards are identified and evaluated prior 
to execution, thereby enabling either substitution or adoption of control techniques. These hazards may 
be identified at any stage of the project e.g. existing drawings, site survey investigations, constructability 
reviews, or emerge during the construction or commissioning phases.

Once potential hazards are identified, the risk to health and safety must be assessed. The assessment 
shall characterize the risk in terms of severity and probability. 

Knowledge gained through previous activities, resource studies, engineering studies, and other relevant 
project evaluations will provide the basis for periodic assessment of the potential magnitude and 
likelihood of the occurrence of identified hazards. 

Hazard assessments will be conducted to determine the level of risks, which can be summarized as:

- Intolerable 

- Incorporate risk reduction measures 

- Improve through HSE MS procedures 

The worst-case consequences of each identified hazard will be assessed and a rank assigned.  Effects are 
characterized as representing high, medium, or low risk or severity of consequences.

Where required by the risk assessment, a method statement shall be developed which at best would 
eliminate the risk or as a minimum, would contain the risk to an AFARP level.

CONTRACTOR will provide a Project Specification - HSE Site Risk Management Procedure in agreement 
with OWNER contractual requirement and CONTRACTOR’s standards. 

Risk assessment and preparation of Work Method Statements shall be undertaken in accordance with 
the following Risk management flow chart:
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8.2 Job Hazard Analysis (JHA)

Job Hazard Analysis (JHA) is a systematic process to evaluate a major phase (examples are steel erection, 
pipe fabrication or installation). 

A team composed of contract individuals knowledgeable with the work scope and lead by a competent 
person performs the review in advance the activity.

JHA is used to identify, analyze, understand and mitigate potential hazards associated with repetitive or 
potentially hazardous work operations engaged in over a period of time.

SUBCONTRACTOR shall provide for approval CONTRACTOR with an initial JHA covering all the activities 
in his scope of work before starting the operation on site. 

CONTRACTOR and SUBCONTRACTOR will revise if necessary the JHA according to the evolution of the 
works.

8.3 Job Safety Analysis (JSA) and work Method Statement

Job Safety Analysis is a systematic process to evaluate a specific work activity.  (Examples would be 
erecting the structural steel for a fin fan, or fabricating or installing the cooling tower pipe spools) 

A team composed of contract workers and supported by the supervisor conducts the in review in 
advance of the work activity.

SUBCONTRACTORs are required, at list for all critical activities, to make work Method Statement, 
preparation schemes to review the work at hand, the approach to be taken, the proper tools and safety 
requirements necessary. 

CONTRACTOR recognizes the importance of safety instruction by supervision upon work assignment and 
adopts the principles and application of Job Safety Analysis (JSA) as a project policy.

JSA is used as an awareness tool intended to reinforce and ensure CONTRACTOR Supervisors, and those 
of our SUBCONTRACTORs, execute the supervisory responsibility to analyze each work assignment for 
hazards and to give sound safety instruction to employees given the work assignments.

Job safety analyses are prepared by the SUBCONTRACTORs as a contractual obligation and reviewed by 
the CONTRACTOR team. 
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SUBCONTRACTOR shall apply the HSE Site Risk Management Procedure.

8.4 Safety Task Analysis Risk Reduction Talk (STARRT)

The “Safety Task Analysis Risk Reduction Talk” (STARRT) is a process that utilizes employees to identify 
and resolve environmental, safety, and health hazards associated with a task prior to its being 
performed.

CONTRACTOR will provide a Project Specification Safety Task Analysis Risk Reduction Talk (STARRT) 
instruction in agreement with OWNER contractual requirement and CONTRACTOR standard.

The STARRT is an analysis of work tasks, conducted by team leaders and involving the employees in the 
identification and correction of hazards.  

The process also encourages feedback from employees to provide continuous improvement to the 
SUBCONTRACTOR and Project safety processes.  

The STARRT will also consider and include the impact that planned work tasks may have on other 
SUBCONTRACTORS or work groups.

The procedure applies to all critical activities (such as; Works at height; confined spaces; critical lift etc).

8.5 Permit To Work (PTW)

CONTRACTOR shall comply with the PTW System, which will be prepared by OWNER and issued to the 
CONTRACTOR and all OTHER CONTRACTORS and shall cover all activities on the PENGERANG SITE. The 
typical activities, where the PTW System will apply, as a minimum, are: 

- Work at height; 

- Confined space entry; 

- Rock blasting; 

- Electrical isolation & re-activation; 

- Welding / cutting / machining; 

- Painting and surface blasting; 
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- Excavation; 

- Piling; 

- Heavy lifting; 

- Scaffolding erection; 

- Radiography work; 

- Critical lifting as follows: 

 Lifting over live process facilities or equipment; 

 Personnel transfer using lifting equipment; 

 Coordinated lift whereby the weight of load exceeds the maximum lifting capacity of one of the 
lifting appliances e.g. using of multiple cranes; 

 Lifting of special load structure e.g. boiler, compressor, pressure vessels or reactor; 

 Lifting load of weight of more than 80% of rated capacity of the lifting equipment at the specified 
working radius and boom angle in accordance with the crane load chart; 

 Lifting more than 10 tons in close proximity of live process equipment. 

- Hot work (during COMMISSIONING and at locations near flammable materials). 

CONTRACTOR/SUBCONTRACTORS will need to comply with the OWNER's PTW System, as given to them 
by OWNER. 

The CONTRACTOR’s procedure Project Specification - Permit to Work Procedure will be issued in 
accordance with OWNER procedure and will provide details and forms to be utilized.

9. TRAINING AND EDUCATION 

CONTRACTOR will provide a detailed Project Specification HSE Training Program in agreement with 
OWNER contractual requirement and CONTRACTOR standard.

This program will be revised and updated periodically to reflect and incorporate just in time safety 
training that may arise from work execution issues.
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The training embraces the following:

- Mandatory safety training as indicated by local authorities

- Safety Orientation Courses

- Job Specific HSE Training

- Weekly safety talks (Toolbox meeting)

9.1 HSE Orientation  

All Project personnel must successfully complete the OWNER’s and CONTRACTOR’s HSE coordinated 
orientation session prior to obtaining site access credentials.  

The content of the HSE orientation module will include but is not limited to the following item according 
to OWNER and CONTRACTOR’s HSE requirements:

 Project OWNER’s and CONTRACTOR’s HSE Policy.

 Admission to the project, Site entry/ID cards/Security.

 Clothing and Personal Protective Equipment (PPE).

 Critical activity training:

 Working in confined space

 Working at height 

 Lifting and rigging 

 Chemical handling 

 Smoking policy.

 Misconducts:

 Drug and alcohol policy

 Gambling 
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 Fighting 

 Theft

 Sexual harassment

 Security rules for the WORKSITE and the PENGERANG SITE.

 OWNER’s Zeto Rules

 Prohibited items.

 Environmental issues.

 Waste management issues. 

 Environmental spill response. 

 Communications. 

 Transport within the project and traffic regulations for the WORKSITE and PENGERANG SITE.

 Defensive drive principles, inside and outside the project area.

 Accidents, incidents, unsafe situations and actions reporting

 Medical and First Aid facilities

 Emergency response plan

 Housekeeping

 Noise at work 

 Stop work policy

 HSE incentive and promotion

 Consequence management, including option of dismissal, for noncompliance to HSE and security 
rules and regulations. (ZeTo Rules)
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 Other content as determined appropriate to the job-site and the hazards and risks to be 
encountered.

The OWNER and CONTRACTOR orientation program will be co-ordinated to ensure that the orientations 
are consistent and complementary.  

Orientation records will be maintained to confirm the status of all employees at the job-site. 

COMPETENCY TESTING

All HSE orientation/training courses will have competency testing as part of the course. 

No personnel will be able to undertake work on the project unless they have successfully passed the 
relevant competency test.

For individuals who do not pass the relevant competency test, refresher training will be given together 
with one to one training sessions if the need arises.

Following successful completion of the initial coordinated HSE orientation course individuals will be 
provided with an HSE sticker to put on helmet.

CONTRACTOR/OWNER HSE personnel will organize additional training for Supervisor personnel and for 
all personnel involved in construction activities further additional specific training courses (e.g. PTW, 
scaffolding, work at height etc..) as defined in Project Specification HSE Training Program.

SUBCONTRACTOR shall assure the participation of the required personnel.

9.2 Certificates/Competency

SUBCONTRACTORs shall ensure and demonstrate evidences that prior to mobilizing any employee for 
the Project all employees have received the relevant statutory HSE training, according to local legislation.

As a minimum CONTRACTOR’s and SUBCONTRACTOR’s personnel shall have the following certification:

- CIDB Green Card (all personnel)

- DOSH Certification (when required e.g. HSE Manager, HSE Supervisor, HSE Officer)

- Confined Spaces entry
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- Crane drivers, forklift drivers, mobile platform operators

- Radiographers, scaffolders

- First aid and rescue

- Fire prevention and fire fighting

- Oil and Gas Safety Passport (OGSP) training (personnel involved in START-UP activities)

Refer to CONTRACTOR Training Matrix attached to Project Specification HSE Training Program.

9.3 Visitors 

Visitors will be given appropriate short orientation and training (5-10 minutes), prior to obtaining site 
access credentials.  This will include:

- Details of Personal Protective Equipment (PPE) required on the Project;

- Reporting of injuries, incidents and property damage;

- Location of the nearest medical facility, emergency and evacuation procedures;

- Review all barricading, signage, applicable to the visit;

- Explain No Smoking regulations and Project Procedures applying to the worker(s);

- Environmental requirements; and

- Cultural and heritage issues.

10. SELECTION OF SUBCONTRACTORS AND VENDORS 

CONTRACTOR apply specific procedures in order to, first qualify and insert in a “vendor list database” 
and second select the possible SUBCONTRACTORS to be included in the ITB Phase.

A database has been created with all the information relevant to all aspects and capacity of the 
SUBCONTRACTOR including the HSE performance.

HSE concur to the semi quantity evaluation and general evaluation of the candidates during all stages of 
the selection process.
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In particular, during the ITB stage the candidates are informed about all HSE general and project specific 
requirements and are requested to submit the following information as a minimum:

- HSE organization 

- HSE Policy

- HSE MS

- HSE Statistics for the last 5 year

Competency of SUBCONTRACTORS

Health, safety and environmental issues contained in the project HSE MS shall form part of the contract 
specification; the SUBCONTRACTOR shall provide evidence that adequate resources will be available to 
correctly implement the project HSE MS.

As part of the bid review, a safety profile shall be prepared for each SUBCONTRACTOR. This profile shall 
form a component part of the overall assessment of SUBCONTRACTOR competence.

Selected candidates may be audited, in general and specifically for HSE prior the project award.

Based on the assumptions of all these information, final decision will be determined.

11. PRE-CONSTRUCTION HSE PLANNING 

HSE activities that shall be accomplished for site mobilization and prior to commencing construction 
activities and in general related to activities that could be considered pre-construction works will be 
performed in accordance with OWNER relevant instruction and documentation.

11.1 HSE for Pre-Construction Activities

Site Visits

All personnel visiting the site shall comply with the relevant requirement of OWNER.

In particular, when applicable PTW Work Authorization Form shall be issue by OWNER.

Mobilization 
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Before commencing activities such as installation of temporary facilities, OWNER, CONTRACTOR and 
SBCONTRACTOR will ensure (each one according to his scope of work) that all relevant document and 
permits including Government licenses and permits have been obtained.

CONTRACTOR will submit its project HSE Management System to OWNER for review and approval.

CONTRACTOR will ensure that a copy of the HSE documentation including all relevant plans and 
procedures are included in the documentation issued for SUBCONTRACTOR’s bid enquiry.

11.2 Temporary Facilities 

SUBCONTRACTORs shall ensure that adequate office, toilet, changing and accommodation facilities are 
provided on the project.  

SUBCONTRACTORs shall ensure that all temporary facilities installed are adequate and in accordance 
with all applicable relevant project’s rules and regulation.

This will include:

- Installation of facilities in a manner that recognizes access and fire prevention requirements;

- Providing utilities with special regard to the protection of underground and above ground services;

- Consideration of adjacent process operations;

- Maintenance of standards of cleanliness and order;

- Ensuring that Personnel are aware and are complying with the requirements of the fire prevention 
plan, and that adequate fire extinguishers have been provided; 

- Noting and correcting any defects.

- Ensuring that hazardous (e.g. flammable, etc) materials are stored and used in a controlled manner

- Adhering to Electrical regulations

SUBCONTRACTORs shall:

- Ensure that temporary facilities conform to local and contractual rules and regulations.
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- Before erecting any temporary building or fencing, they submit for CONTRACTOR’s review and 
approval SUBCONTRACTOR’s Temporary Facilities Plan, which at least contains:

 The proposed layout.

 The purpose of the buildings.

 Fire precautions.

 The maximum number of expected employees. *

 Furniture and equipment. *

 Emergency exits. *

 Smoking restrictions. *

 Sanitary facilities. *

 HVAC facilities. *

 The routing of proposed and existing utilities and underground services.

(Note: * Per building)

- Ensure that all temporary buildings are tied down upon placement and made secure against storm 
damage (If applicable by geographic area).

- Ensure that all connections for electricity, water supply and other temporary facilities made by 
SUBCONTRACTOR will be in accordance with legal and contractual requirements.

- To submit details of all proposed connections for prior CONTRACTOR’s approval and to install such 
connections under CONTRACTOR’s supervision.

- Post or install in temporary buildings: Emergency instructions, fire extinguishers and “no smoking” 
signs, if applicable, and all other applicable signs.

- Ensure that trash, oil rags, combustible materials and similar potential ignition sources do not 
accumulate.

- Each day prior to leaving the jobsite, check all his temporary facilities and ensure that:
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 All electrical appliances and lights are shut off/switched off.

 No flammable waste or burning cigarettes is left on floors, on tables or in rubbish bins.

 All windows are shut and all doors are locked

12. PRECOMMISSIONING

12.1 Chemical Cleaning

Minimum Requirements

SUBCONTRACTOR will supply and worn appropriate personal protective equipment.

Chemicals will be used, stored and disposed of, in accordance with instructions contained in the Safety 
Data Sheets.

Cleaning at the project, that requires the use of chemicals, solvents, thinners, or other petrochemical or 
substances classified as “hazardous,” shall be the rare exception – not the rule.

When such “cleaning” must occur, it shall be completed in a manner that protects site personnel from 
exposure and safely contains all of the chemicals used, so as to eliminate contamination of the work site 
and/or the surrounding environment.

All such chemicals shall be disposed of in accordance with industry best practices, applicable permits, 
OWNER policies and procedures, CONTRACTOR policies and procedures and the country’s federal, 
regional, state, and/or local rules and regulations.  The applicable documentation shall be maintained.

SUBCONTRACTOR shall ensure:

- To contact CONTRACTOR in advance if chemical cleaning is to be performed.

- Safety precautions during chemical cleaning e.g.:

 Safety showers.

 Eye showers/wash facilities.
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 Clear barricading of entire area.

 Proper storage of hazardous materials.

 Proper disposal of/removal from site hazardous materials/chemicals.

 Applicable SDS shall be sent to CONTRACTOR in advance.

12.2 Pressure testing

Minimum Requirements

- To contact CONTRACTOR in advance if pressure testing is planned.

- That employees involved in pressure testing are properly trained and instructed.

- To clearly mark the area where pressure testing is in progress.

- To permit no one in the immediate vicinity of the testing area.

- For blanking only non-asbestos gaskets will be used.

- To establish a field procedure regarding the installation and removal of material specified for testing.

- That always a priority is given to hydrostatic (water) testing.

SUBCONTRACTOR will dispose of waste materials (hydro-test water, boiler cleaning water, chemicals, 
etc) in accordance with CONTRACTOR and OWNER environmental control systems.

SUBCONTRACTOR are prohibited from removing any waste materials from the Project without the 
approval of CONTRACTOR and OWNER.

13. HEALTH

13.1 Health Goals and Objectives

The primary goal of the CONTRACTOR Project Health Program is to provide a workplace that is 
reasonably free of recognized workplace health hazards.
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CONTRACTOR program includes health hazard assessments and good industrial hygiene practices. The 
program addresses the following:

- Ensure that all potential health hazards are identified and assessed.

- Maintain the health and well being of workplace personnel through monitoring and surveillance.

- Eliminate or control workplace health hazards to prevent occupational related illnesses or injuries.

- Characterize workplace exposure to potential health hazards.

- Ensure compliance with recognized occupational safety and health standards and regulations to 
include program requirements and local law, as applicable to each situation.

In order to reach the goal CONTRACTOR and SUBCONTRACTORS will implement procedure and action to 
control and mitigate as far as reasonably practical all recognized hazards.

In particular, the following control measure will be implemented:

- Reduce the noise to as low levels as are reasonably practicable level.

- Avoid alcohol, drug and substance use on the construction site.

- Air monitoring and surveillance 

- Preventing heat and cold stress and related injuries and illnesses.

- Providing safe drinking water.

- Control of substances hazards to health Procedure (COSHH)

- Medical service

13.2 Health Hazard Evaluation (HHE)

The assessment will be performed in the form of a Job Hazard Analysis (JHA), which breaks processes 
down into individual tasks, identifies the hazards associated with each task and mandates specific 
controls. The HHE will include potential chemical, biological, physical and ergonomic hazards associated 
with the activities as well as an evaluation of any existing measures used to control these hazards.

Hazard Control
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When a chemical, physical or biological hazard is identified in a HHE, and cannot be eliminated from the 
workplace, the appropriate control(s) that are then incorporated into the work activity. Controls may 
include engineering, administrative or personal protective equipment. Controls shall be re-evaluated 
whenever a process change or other factor might affect the frequency or severity of the hazard.

13.3 Noise Exposure and Hearing Conservation

SUBCONTRACTORS shall identify and declare in advance the activities (before starting the operation on 
site) that can create a potential critical noise impact on their own workers and other parties; moreover 
they shall estimate the noise impact of said activities and identify all the necessary mitigation and 
monitoring measures.

The project will develop a list of high noise activities and will consider effective engineering and 
administrative controls to reduce employee exposure to noise hazards.

Employee exposure to occupational noise hazards shall be assessed and employees will be provided with 
protection from exposure.

Employees shall be trained on the effects of noise on hearing, the proper selection of hearing protection 
and the correct use of protection equipment.

13.4 Respiratory Protection  

SUBCONTRACTORS will provide and require the use of appropriate respiratory protective equipment, 
manufactured to a recognized international standard and acceptable to CONTRACTOR and OWNER, 
whenever a respiratory system hazard exists.

The use, care and sanitation of all respiratory equipment will be done by SUBCONTRACTORS in 
accordance with the CONTRACTOR “Respiratory Equipment Procedure” and all the applicable local 
requirements.

This procedure includes:

- The name of the procedure administrator for the site, 

- Cartridge change out data, 

- Method to be used for sanitizing respirators, 
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- Medical qualifications of those required to wear respirators, 

- Methods of fit testing and employee training.

SUBCONTRACTOR supervisors will notify CONTRACTOR HSE Supervisor before starting any work that 
requires employees to wear respiratory protection.

Provisions shall be made for employees who wear corrective lenses and are required to wear full-face 
respiratory protection. These provisions shall include rotation from such respiratory protection work and 
eyeglass inserts or special lenses, as/if required.

Training shall be provided on the inspection, use, sanitary care, and limitations of respiratory equipment. 
The records of such training shall be maintained by SUBCONTRACTOR and made available to 
CONTRACTOR.

A competent person shall be trained and designated by SUBCONTRACTORS to store, maintain, inspect, 
and clean respiratory equipment.

Disposable respirators for nuisance dust shall comply with CE, BS or ANSI Standard and or local 
legislation.

13.5 Manual Handling

Defined as any transporting or supporting of a load (including the lifting, putting down, pushing, pulling, 
carrying or moving thereof) by hand or by bodily force. Mechanical assistance can reduce but not fully 
eliminate manual handling.

Manual handling can cause a serious risk of injuries when one or all the following characteristics area 
present:

- Unstable or unbalanced load  

- Load difficult to hold or grasp

- Exposition to vibration

- Repetitive or sustained application of force, akward posture, movement

13.5.1Risk Identification
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Employees shall not carry out any manual handluing activities potentially harmful, unless when they 
have been assessed for the risk. Ergonomic and manual handling risk assessments shall be carried out in 
consultation with the relevant employees.  The assessment shall take into consideration the following 
factors:

- Analysis of work place injury records

- Consultation with employees

- Direct observation

13.5.2Risk Assessment

Ergonomic and manual handling risk assessment shall be carried out in consultation with the relevant 
employees.  The assessment shall be taken into consideration the following factors:

- Actions and movements

- Workplace and workstation layout

- Working posture and positions  

- Duration and frequency of manual handling tasks

- Location of loads and distances moved

- Weights and forces

- Characteristics of loads and equipment

- Work organization

- Working environment

- Experience and skills

- Age

- Special needs of individuals

13.5.3Risk Control
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When information indicates that employees are exposed to manual handling hazards, risk control 
measures shall be undertaken in consultation with the relevant employees.  The following control 
options shall be considered:

- Job re-design by:

 Modify object 

 Modify layout

 Different actions, movements, forces

 Modify task

- Mechanical handling equipment

- Training particular to the task and on the principles of correct manual handling techniques

- Administrative controls such as rotation of employees

The control options and the reasons for the choice shall be recorded.

13.5.4Training

All employees undertaking manual handling activities shall receive training receiving appropriate 
information and instruction.

This training shall be given by a person competent to conduct training and a record of such training shall 
be recorded.

13.5.5Basic principles of manual handling

Some basic principles that everyone should observe prior to carrying out a manual handling operation:

- ensure that the object is light enough to lift, is stable and unlikely to shift or move

- heavy or awkward loads should be moved using a handling aid

- make sure the route is clear of obstructions
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- make sure there is somewhere to put the load down wherever it is to be moved to

- stand as close to the load as possible, and spread your feet to shoulder width

- bend your knees and try and keep the back's natural, upright posture

- grasp the load firmly as close to the body as you can

- use the legs to lift the load in a smooth motion as this offers more leverage reducing the strain 
on your back

- carry the load close to the body with the elbows tucked into the body

- avoid twisting the body as much as possible by turning your feet to position yourself with the 
load.
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13.6 Fatigue, Cold and Heat Stress Prevention 

13.6.1Fatigue Prevention and Control

Sufficient and appropriate work breaks should be made available, based on the nature, duration and 
complexity of the work. Also workers performing sedentary work that requires constant vigilance such 
as panel operators need breaks so that they don’t lose conscious attention.

Work place should be well lit, utilizing indirect lighting to avoid glare and eye strain.

Indoor temperature should be controlled at a comfortable range.

A review of manpower planning to ensure appropriate staff-workload balance may be done.

Supervisory personnel and employees shall be trained to identify and prevent fatigue signs (negative 
Mood, reduced communication, slips and/or lapses, poor memory, reduced attention, etc..). 

Supervisory personnel shall have the authority to remove an individual who is fatigued from his work.

The limits on hours of work or rest shall be respected.
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All overtime or night works shall be approved by CONTRACTOR.

13.6.2Cold Stress Prevention and Control

Supervisory personnel and employees shall be trained to identify and prevent cold stress disorders and 
to understand the use of appropriate work practices in avoiding these disorders.

Engineering controls shall be used when applicable to aid in prevention of cold stress.

Appropriate work practices such as wearing correct personal protective equipment, work/rest regimes, 
and other modification of work practices shall be considered when developing cold stress related health 
programs.

13.6.3Heat Stress Prevention and Control

CAUSES AND SYMPTOMS 

Heat stress may occur any time that work is being performed at elevated temperatures or when 
protective clothing is worn.

Heat stress symptoms include fatigue, irritability, anxiety, and decreased concentration, dexterity, or 
movement.  If the body’s physiological processes fail to maintain a normal body temperature because 
of excessive heat, a number of physical reactions can occur ranging from mild to fatal.  Because heat 
stress is one of the most common and potentially serious problems that workers encounter, regular 
monitoring and preventive measures are vital.

CONTRACTORS and SUBCONTRACTORS will ensure that all field employees, especially front line 
supervisors, are trained on the warning signs/symptoms of early heat related disorders, and instructed 
on the clothing and work methods best suited to avoid heat and/or cold stress. Stay times shall be 
developed to reduce the possibility of heat related disorders, if necessary.

SUBCONTRACTOR will provide an immediately accessible, adequate, and sanitary potable water supply 
during all periods of the day and have available electrolyte replacement drinks or tablets during seasons 
of the year when heat stress may occur.

The following general preventive measures will be adopted:



CONTRACTOR:

PRELIMINARY SITE HSE PLAN DOCUMENT NUMBER

COMPANY:

PENGERANG ENERGY COMPLEX SDN 
BHD (PEC)

PENGERANG
MALAYSIA

Sheet 51 of 
120

Issue 01

______________________________________________________________________________________________________
This document is Tecnimont’s property, and cannot be used by others for any purpose, without prior written consent

- Suggest that employees drink 16 ounces (500 ml) of water before beginning work in the morning 
and after lunch. 

- Provide disposable 4-ounce (120 ml) cups and water. 

- Urge employees to drink a reasonable quantity of water per day

- Provide a shaded area for rest breaks.

- Monitor employees for signs of heat stress.  An employee with high blood pressure must be 
monitored often, and extra precautions should be taken

- Acclimate employees to work conditions by slowly increasing their workloads (i.e., under normal 
circumstances, do not begin work activities with extremely demanding tasks).

- Provide cooling devices to aid natural body ventilation.

- Ensure that adequate shelter is available to protect personnel from heat, as well as rain, which 
can decrease physical efficiency and increase the probability of both heat and cold stress. 

- Maintain good hygienic standards by changing clothing and showering as appropriate.  Clothing 
should be permitted to dry during rest periods.  Employees should immediately report any skin problems 
to their supervisor.

- Utilize physiological monitoring based on ACGIH “Guidelines for Limiting Heat Strain” to 
determine stay-times for individuals performing work in hot weather or impermeable clothing.  

13.7 Hazardous Materials 

CONTRACTOR will issue and develop a procedure “HSE Control of Substance Hazardous to Health”.

The procedure will be submitted to OWNER for approval prior to beginning work.

SUBCONTRACTORS will reduce at the minimum practicable the amount of hazardous chemicals stored 
and utilized on site.

SUBCONTRACTORS shall obtain from CONTRACTOR for chemicals to be brought onto any work site a 
preventive formal approval.
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SUBCONTRACTOR shall submit Safety Data Sheets (SDS) for each hazardous material purchased and/or 
carried onto a worksite to CONTRACTOR. 

Materials that arrive without an SDS will be quarantined and not released until the SDS is received on 
site and CONTRACTOR approves the material for use. 

SUBCONTRACTORS shall maintain an inventory of hazardous materials on site.

SUBCONTRACTOR shall ensure that employees are trained in the recognition, proper handling and use 
of hazardous substances. CONTRACTOR’s New Employee Orientation will include introductory training 
on the topic of hazardous substances.

However, specific hazardous material training shall be provided by the SUBCONTRACTOR for its Project 
employees whose work involves the use of any hazardous material under its control. Such training shall 
be properly documented, filed and made available to CONTRACTOR.

Information and training will be provided to employees as follows:

- Initial information and training, in conjunction with other site-specific training, whenever a new 
employee arrives on site

- Initially, when new employees are first assigned to a work area where they may be exposed to 
hazardous chemicals under normal working conditions or in a foreseeable emergency.

- Additionally, when a new hazard is introduced into the employees’ work area. Examples of new 
hazards are:

 A new chemical will be used

 A previously used chemical will now be used in a different way that poses a new hazard

General Topics of Information:

The following general information will be given to all employees:

- Requirements of the Hazard Communication Standard

- Employee rights under the standard
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- Location and availability of the written hazard communication program, the Chemical Inventory 
List, and SDS’s

- Operations in their work areas where chemicals are used

- The person(s) to contact for further information

General Training Topics:

The following general topics will be addressed during training sessions for all employees:

- Hazardous chemicals and states of matter

- Chemical, physical, and health hazards

- Routes of entry

- Exposure limits and ways to control exposure

- Personal protective equipment and engineering controls

- Container labels

- SDS’s

- The person(s) to contact for further information

SUBCONTRACTOR will properly label all hazardous substances and/or chemicals that have been 
transferred from the manufacturer's container into another container.

Inspections will be made and documented by the CONTRACTOR to ensure that adequate labeling occurs.

The use of halon, asbestos or other banned chemical substances is forbidden on PENGERANG SITE.

13.8 Food, Water and General Sanitation 

SUBCONTRACTORS shall apply OWNER requirement on Food and Water Safety Standard. 

All eating and sanitary facilities will be maintained in a clean and sanitary condition at all times. 
SUBCONTRACTORS shall provide the necessary resources to accomplish this, including adequate washing 
facilities with soap and disposable towels and whatever labor is required to clean and maintain a high 
level of sanitation.



CONTRACTOR:

PRELIMINARY SITE HSE PLAN DOCUMENT NUMBER

COMPANY:

PENGERANG ENERGY COMPLEX SDN 
BHD (PEC)

PENGERANG
MALAYSIA

Sheet 54 of 
120

Issue 01

______________________________________________________________________________________________________
This document is Tecnimont’s property, and cannot be used by others for any purpose, without prior written consent

SUBCONTRACTORS will provide clean, potable drinking water for its employees in a safe, hygienic 
manner at all worksites. Single use cups will be provided in a sanitary dispenser. These cups shall be 
replenished as needed during the day and trashcans provided for their disposal. "Community" or 
common use cups shall not be used.

SUBCONTRACTORS shall provide and maintain its own sanitary toilet facilities for its employees. The daily 
facilities cleaning, and maintenance, and method and location of waste disposal shall be to a high 
standard acceptable to CONTRACTOR and OWNER.

13.9 Pest and Vector Control 

Pest Control in Construction 

The work site and living areas will be designed, constructed, equipped, maintained and operated in such 
a manner as to prevent the entry and/or harborage of insects, rodents, and other vermin.

Effective measures such as exclusion, housekeeping and extermination shall be used to minimize the 
entry, presence and propagation of pests, in all areas of the jobsite.

Buildings and associated structures and facilities shall be free of vermin prior to occupancy and shall be 
maintained insect and rodent-free.

All sewer or drain openings shall be closed with a properly secured perforated metal cover.

There shall be no openings in exterior walls that admit insects, rodents or other vermin. Openings for 
pipes, conduits and other utility services in foundations or exterior walls, floors or roofs shall be closed 
solidly and completely by metal sheeting, concrete or other impervious material.

13.10 Housekeeping

CONTRACTOR/SUBCONTRACTOR personnel shall ensure that good housekeeping is maintained 
continuously throughout the duration of the work. 

Access and egress of all exits, fire and safety equipment, and work areas shall be kept clear of 
obstructions at all times.
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No SUBCONTRACTOR, employee, operator or user shall place, leave, dump or permit to accumulate any 
garbage or trash in any building, or on any premises, worksite or otherwise that will afford food or 
harborage for insects, rodents or other vermin.

Accumulation or storage of building materials such as lumber, pipes, boxes, masonry, etc. shall be 
accomplished in a manner that discourages pest harborage. Materials should be elevated and provide 
access for visual inspection. Scheduled wastes such as oily or chemical soaked rags shall be disposed in 
accordance to regulatory requirements.

Standing water shall not be allowed to accumulate on the project site.

13.11 Eye Conservation

In order to reduce the risk for the eye on the project site a protection will be mandatory in all the site 
area (lay down and workshops included).

The proper eye protection(s) will be defined in relation to the activity performed and the relevant risk 
assessment.

Affected employees on site shall wear eye (with side shields) and face protection where injury to the 
eyes and face may be prevented by such personal protective equipment.

The protective lenses/goggles, face shield, and similar equipment shall be worn in compliance with the 
manufacturer requirements, governmental regulation, other regulatory/testing requirements, and 
OWNER policy.

Each item of protective eye and face equipment shall be properly maintained in sanitary and reliable 
condition.  The user shall inspect it prior to each use.

13.12 Pre-Employment and Periodic Health Screening Process

CONTRACTOR shall ensure that all its employees and SUB-CONTRACTOR’s employees engaged in the 
WORK are declared medically fit for the job and healthy by an Occupational Health Doctor approved by 
OWNER (FOMEMA). Any medical diseases or disabilities which may adversely influence the employee’s 
ability to perform his role in the WORK shall be reported to OWNER prior to the commencement of the 
WORK. 
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Any person having the following illnesses are not permitted working at WORKSITE: 

- A history of fits, blackouts and fainting attacks; 

- A history of heart disease or heart disorder; 

- Asthma, bronchitis, or a shortness of breath on exertion; 

- Nervous or mental disorder; 

- Serious defects in eyesight; 

- Any other disease or condition that may affect or endanger the person’s safety and health. 

Periodical screening will be performed as per instructions and guidelines of “PTS 60.1501.06-01 – Health 
Assessment for Fitness to Work”.

SUBCONTRACTORS will maintain records of all such examinations and will make the results available to 
CONTRACTOR.

SUBCONTRACTORS shall submit the medical examinations of their employees to CONTRACTORS prior to 
mobilize the personnel to site as part of the process to obtaining site access credentials.

In the Table below the Frequency and the type of Medical Examination required: 

The Guidelines of “PTS 60.1501.06-01 – Health Assessment for Fitness to Work” defined the following 
items to be applied:
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- Recommended content for the various types of medical examinations

- Definition for the various categories of Fitness to Work certification

- General fitness requirements for all types of work with OWNER

- Job specific fitness requirements (food handlers, users of Respiratory Protective Equipment and 
Breathing Apparatus, Confined Space Workers, Drivers, Electrician, Crane operator, Firefighters and 
Emergency Response Personnel, Healthcare Workers)

13.13 Alcohol and Drugs

No personnel is allowed to enter to the worksite under the influence of alcohol, drugs or other 
intoxicating substances. The possession or consumption of drugs and/or alcoholic beverages is strictly 
forbidden anywhere on the Site. Offenders shall be removed immediately according to Alcohol and Drug 
Policy. 

Regular alcohol and drugs tests can be conducted by CONTRACTOR/OWNER. 

Any person who is suspected of being under the influence of intoxicating substances shall immediately 
be removed from the construction site, plant or building where he was working and CONTRACTOR will 
apply CONTRACTOR Disciplinary Action Procedure in accordance with Local Law and Regulations. 

13.14 Smoking

Smoking is not allowed on Site. CONTRACTOR/SUBCONTRACTOR shall incorporate dedicated smoking 
locations. The smoking locations are subject of approval by OWNER and these areas will be regularly 
inspected by CONTRACTOR’s HSE team. Any person found smoking outside dedicated location will be 
removed from Site. 

During and after START-UP, smoking shall be prohibited on Site, inside the warehouse and in or on any 
other specified areas.

14. MEDICAL AND EMERGENCY SERVICES & EVACUATION

14.1 Medical Services and Medical Support/Transport
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CONTRACTOR is responsible to provide first aid / medical room located at an appropriate location at the 
PENGERANG SITE within its own camp area. The facility should be manned throughout the working hours 
and comply with requirement of section 3.4.4 -First Aid / Medical Room of “PTS 60.1501.01 - Medical 
Emergency Management”. 

CONTRACTOR will build and operate a first aid station (“FAS”) within its own construction area manned 
with medical personnel on a 24 hours a day / 7 days a week basis. 

SUBCONTRACTOR as a minimum shall provide inside their assigned construction areas and camp area 
facilities first aid boxes in adequate number and content according to the requirement of section 3.4.5 - 
First Aid Boxes of “PTS 60.1501.01 – Medical Emergency Management” and any other requirement of 
OWNER‟s medical management and health inspections system.

CONTRACTOR will regularly inspect the SUBCONTRACTOR’s first aid kits to ensure that they adhere to 
the local legislation and contractual requirements.

14.2 Emergency Response/ Emergency Evacuation Procedure

CONTRACTOR will issue an “Emergency Response Plan” according to and consistent with OWNER 
Emergency Response/Emergency Evacuation Plan for the existing Plant. 

The plan will address emergency evacuation, medical emergencies, others. The plan will be submitted 
to OWNER for approval.

The plan will include emergency alarm systems, assembly and evacuation points, an employee head 
count process, and provisions for employee training before entering the Jobsite and any specific worksite 
as a part of CONTRACTOR’s New Employee Orientation. 

CONTRACTOR shall conduct emergency evacuation exercises and/or fire drills on a quarterly basis using 
a probable incident scenario agreed by OWNER in advance. OWNER shall be invited to observe the drill 
and provide input for improvement 

SUBCONTRACTORS will provide sufficient trained personnel as Emergency Response Team (ERT) 

SUBCONTRACTORS shall provide all emergency equipment and supplies needed to support the work and 
each work location. 
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CONTRACTOR plan will include procedures for severe weather conditions and specific no work criteria.

14.3 Blood Borne Pathogens 

SUBCONTRACTOR’s employees who are exposed to blood borne pathogens shall be properly trained 
regarding their responsibilities, required control measures, and personal safety. Proper personal 
protective equipment shall be used when exposure hazards exist. 

Please note that a GOOD SAMARITAN ACT (see definition section) are not considered an occupational 
exposure and therefore exempt from the requirements herewith exposed.

SUBCONTRACTOR’s employee whose job duties put them at risk of exposure (i.e. medic, nurse, first aid 
person, etc.) shall be offered vaccinations according to the local laws. Documentation of the vaccination 
or declination shall be maintained and made available to CONTRACTOR before the employment on site 
as integral of the application to obtaining site access credentials.

SUBCONTRACTOR shall provide all its employees with a general overview on the hazards associated with 
blood borne pathogens, possible means of exposure, and proper control methods.

Provisions shall be made for proper disposal of hazardous medical wastes and a sign posted in the 
treatment area warning of biohazards. A "needles" container according to local laws and requirements 
shall be maintained in the first aid area for the secure disposal of used needles and similar medical waste. 
Proper sterilization methods and materials shall be used.

14.4 Spill Prevention and Response

CONTRACTOR will prepare and maintain a “Spill Prevention and Response Plan” that will be compatible 
with the local requirements. 

SUBCONTRACTORS will provide any necessary equipment required to implement the Spill Prevention 
and Response Plan.

15. SAFETY

15.1 Personal protective equipment (PPE) and clothing 
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Minimum Requirements:

- Approved personal protective equipment, specific to the hazards of each job task, shall be 
required as applicable to the project.

- All personal protective equipment utilized at the work site shall be properly maintained in sanitary 
and reliable condition and shall be inspected by the user prior to each use, as well as on a regular 
schedule by a competent person. This is a mandatory requirement.

- Where employee-owned equipment is allowed, it shall be adequate to protect against the hazard 
that requires its application.

- The SUBCONTRACTOR with the assistance of CONTRACTOR shall conduct a site-specific hazard 
assessment, prior to the beginning of any work, identifying the potential hazards present that may 
require personal protective equipment to ensure worker’s safety and well being.  This assessment shall 
be documented.

- The personnel on site shall be trained in the correct application and use of personal protective 
equipment that may be utilized on site.  Each individual must demonstrate the ability to use the personal 
protective equipment correctly prior to being allowed to use it in work operations.  This shall be certified, 
in writing, by individual identity.

Record Retention

Training records shall be kept on file in the CONTRACTOR and SUBCONTRACTOR Safety Office for the 
duration of the project.

CONTRACTOR and SUBCONTRACTORs shall ensure that their employees wear as minimum:

- Safety Helmet. 

- Safety Footwear. 

- Eye Protection (safety spectacles with side shields as a minimum). 

- Gloves. 

- Hearing Protection. 
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- One piece coverall for construction activities (made of non-fire retardant material).

CONTRACTOR and SUBCONTRACTORS shall also make provision for the supply of additional PPE, as 
circumstances may demand having regard to the activity being performed or the circumstances, such as:

- Goggles.

- Face shields for grinding.

- Rubber boots with toe protectors and reinforced soles.

- Wet weather clothing.

- Respiratory equipment.

- One piece coverall (in a colour which differs from the overalls used by OWNER).

- One piece coverall made of fire retardant material (for personnel who work in high fire-risk areas 
and/or activities during COMMISSIONING and START-UP phases). 

CONTRACTOR/SUBCONTRACTOR shall use ultrasonic, gas leak detectors, wherever required during the 
introduction of hydrocarbons or inspections of confined spaces inside PENGERANG AREA.

Although the following listing of regulations is not complete, JSA’s determine the specific requirements 
and can be used as a compliance check. (note: the following examples do not necessarily cover the 
minimum requirements for the items shown).

Hearing Protection

Employees shall use hearing protection when they are exposed to a noise level that exceed 85 dBA, 8-
hour time weighted average.

SUBCONTRACTORs shall clearly indicate during which activities and in which areas the noise level 
exceeds 85 dBA.

Respiratory Protection 

All employees must wear appropriate respiratory protection for activities involving contaminants.

All employees using respiratory protection must be instructed and trained in the use and limitations of 
respirators.



CONTRACTOR:

PRELIMINARY SITE HSE PLAN DOCUMENT NUMBER

COMPANY:

PENGERANG ENERGY COMPLEX SDN 
BHD (PEC)

PENGERANG
MALAYSIA

Sheet 62 of 
120

Issue 01

______________________________________________________________________________________________________
This document is Tecnimont’s property, and cannot be used by others for any purpose, without prior written consent

SUBCONTRACTORs shall always contact the CONTRACTOR Safety Representative before starting any 
activity requiring respiratory protection.

(Refer also to Respiratory Equipment Procedure which will be issued)

Goggles, Face Shields, Welding Shields 

SUBCONTRACTORs shall ensure that their employees wear the appropriate goggles or face shield when 
machines or operations present potential eye and face injury from physical, chemical or radiation agents.

Employees are required to wear safety glasses with face shields and welding hoods.

Fall Protection

All employees working more than 2 m above grade shall wear and use a full body safety harness with 
double lainyards, if not working from a completed permanent platform.  (It is recommended employees 
be tied off at all times, including while on properly erected scaffolding or temporary platforms).

Hand and Arm Protection

SUBCONTRACTOR shall ensure that gloves are worn on site as required, except for instrument calibration 
or similar work.

SUBCONTRACTOR shall identity for each activity which type of glove is required.

We report hereafter for an easy reference the CONTRACTOR PPE Matrix General Site Regulation: 

Table 15.1: Personal Protective Equipment Matrix - General Site Requirements
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ACTIVITY HAZARD THREAT FP HH SG G FS HP SB OTHER COMMENTS

1 Site Access
Slips, trips, falling 
and fling object, 
struck against or 

on

Construction 
Environment M M R M Vehicles, offices exempt. Also, 

rating areas void of hazards

2 Handling Material
Lifting injuries, 

lacerations, 
punctures

Sharp edges, 
splinters, rough 

surfaces
M M M R M

3 Chemical handling Dermatitis, 
blisters, burns

Contact with 
corrosive, toxic or 
defatting agents

M M M R R M
Apron, suit, chemical goggles, 

protective clothing and respirators 
where required

PPE material of construction 
compatibility. Face shield and or 

goggles depending on threat.

4 Welding, burning 
cutting

Burn, retina injury, 
inhalation hazards

Airborne 
contaminates, I.R. 
radiation, contact 

with heat

R M M M R M M

Leathers; shaded welding lenses; 
cutting goggles, fire watch, fire 
extinguisher, cleared area, hot 

work permit? Respiratory 
protection where required

Hard hats required unless other 
head protection provided

5 Grinding, chipping
Inhalation hazard, 
impalement eyes, 

face, body
Flying projectiles R M M M M Respiratory protection Safety glasses required under 

face shield

6 Hydro blasting
Impalement eye, 

face, body; 
contusions

Flying projectiles R M M M M M M
Goggles required in place of SG. 
Protective suit. Water proof safety 

boots
Hydro blasting

7 Jack hammering
Impalement, 

fractures 
contusions

Stuck by 
objects/flying 

particles
M M M M M M Metatarsal foot protectors Jack hammering

8 Painting, coating, 
welding, chemical

Generating 
airborne vapour, 
particles, gases

Inhalation exposure R M M R R R M
Respiratory protection as 
specified by PM’s HSE 

representative

9 Working at Height Fall on or onto

Working at height 
greater than 2m or
above on rotating 

systems with energy 
potential

M M M M R R M

KEY HH: Hard Hat. SG: Safety Glasses* All eye glasses shall have side shields. G: Gloves* Hand protection shall be carried and available for use. FS: Face Shield* HP: Hearing Protection* SB: Safety Boots* boots shall have puncture resistant soles. FP: Fall Protection; full 
body hardness including shock absorbent lanyards. M: Mandatory. R: May or may not be mandatory dependent on activity. All PPE equipment shall be approved by the TCM HSE representative prior to use on the project and shall be supported with manufacturing 
design specifications suitable for application.

General Apparel

Every employee will at all times wear clothing that protects the body and extremities. The typical 
personnel hazards listed below can be prevented as follows:

Thermal burns resulting from contact with hot pipes, can be prevented by using long sleeve shirts and 
cloth gloves.

Chemical burns and/or skin absorption of allergens and toxins can be prevented or minimized by use of 
appropriate chemical protective clothing (CPC).

Loose clothing will not be worn where it can contact or catch on energized conductors, moving parts, 
equipment, or other hazards of this type.

Preference should be given to natural fibers in the clothing worn by personnel.

Short pants are prohibited as outerwear.
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Finger rings or necklaces are prohibited when there is a danger of catching them on moving parts or 
contacting an energized conductor.

PPE Technical Specification

Safety spectacles: International Standard (No Shaded lens to be used in areas of shade or limited light) 
or equivalent

Safety Helmet (With Chinstrap): International Standard 

Helmet Colors (recommended):

- White for Team Leaders

- Yellow for all general construction workers

- Red for all HSE, Security, Medical and emergency response personnel

Helmet company identification:

All personnel must be readily identified by bearing on the helmet company name or logo.

Safety footwear: International Standard

Steel toe-cap and steel shield

Hearing Protection: Disposable ear-plugs, ear inserts or ear muff that meet BS or ANSI or 
equivalent, rated as necessary to reduce noise exposure below 85 dB A.

15.2 Fall prevention and protection

CONTRACTOR will issue a dedicated “Fall Prevention and Protection Procedure” according and in 
agreement to local legislation.

Introduction

Working at heights has proven to be amongst the most hazardous activities during construction. 
Therefore SUBCONTRACTORS shall ensure strict adherence to site rules and regulations stipulated in this 
subsection. Nonconformance may lead to dismissal of involved SUBCONTRACTOR’s supervisor.

Goal
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To provide 100% fall prevention for all personnel working above ground level.

Minimum Requirements

Maximum use will be made of primary fall protection systems, such as scaffolds, aerial lifts, personnel 
hoists, etc.

Fall protection equipment shall be inspected prior to each use.

SUBCONTRACTORs shall adopt a 100% fall protection policy that makes provision for secondary fall 
protection (full-body harness with double lanyard complying with International and local standard) for 
all employees who are working or traveling more than 2 meters above ground (or less, if assessed that 
it is needed. All fall protection devices shall be manufactured and used in accordance with a recognized 
international standard acceptable to CONTRACTOR.

All SUBCONTRACTOR employees shall be provided with an approved full body harness and a double 
lanyard as a minimum. Lanyards shall be secured when working in excess of two (2) meters off the 
ground where a fall exposure exists. Employees may detach the lanyard if a walking surface is provided 
and constructed with scaffold grade planking with handrails, mid-rails and toe-boards. If walking surfaces 
are not available, lifelines capable of supporting at least 2.500 kg are to be provided for mobility or the 
employee may be issued a second lanyard to ensure 100% fall protection.  Employees are to secure their 
body harness when working from scaffolding. 

Equipment shall be selected, used and maintained in such a manner to maximize personal safety and 
minimize risk to the user.

All personnel will be trained on the safe and proper use of fall protection equipment.

Fall protection equipment will be inspected and approved by a Competent Person on a monthly basis.

Safety Belts will not be used on site.  

15.3 Scaffolding 

CONTRACTOR will issue a Safety Scaffolding Procedure.
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A safe means of access shall be provided for any work to be carried out at a height greater than 2 meters 
above ground (or less than 2 meters, if assessed that it is needed). 

If a suitable permanent access is not available, a well-designed, erected, inspected and maintained 
scaffold will provide a safe means of access and safe working areas. Additionally, safe access to scaffold 
work platforms by ladder shall be provided. All scaffoldings shall be constructed in accordance with BS 
5973 Code of Practice for Access and Working Scaffolds and Special Scaffold Structures in Steel or its 
equivalent. 

All scaffolding materials and components shall be as follows: 

a. Scaffold tubes 

All tubes shall be galvanised steel 48.3mm OD and wall thickness 4mm comply to BS 1139 Part 1, 1982 
and free from cracks, splits or excessive corrosion and straight. Black steel or aluminum scaffold shall 
not be allowed to be used at SITE. 

b. Coupling and fittings 

They shall be of sound construction, comply with BS 1139, Part 2. Tubular and fittings of different 
standards shall not be mixed. 

c. Board or decking meet the recommended BS 2842:1981 or regulation 87 of Factory and Machinery 
Act 1967. 

All timber scaffold boards shall follow the Factories and Machineries (Building Operations and works of 
Engineering Construction), Safety regulations, 1986. 

d. Ladders 

Ladders shall meet the requirements of BS 1129:1982. 

e. Frame or tubular scaffold 

Proprietary steel frame or tubular scaffold of sound design and construction shall be approved by 
OWNER before use. 



CONTRACTOR:

PRELIMINARY SITE HSE PLAN DOCUMENT NUMBER

COMPANY:

PENGERANG ENERGY COMPLEX SDN 
BHD (PEC)

PENGERANG
MALAYSIA

Sheet 67 of 
120

Issue 01

______________________________________________________________________________________________________
This document is Tecnimont’s property, and cannot be used by others for any purpose, without prior written consent

SUBCONTRACTORS shall submit for CONTRACTOR approval, scaffolding systems to be utilized on the 
Project. This shall include the manufacturer of the scaffold. No scaffold systems shall be used prior to 
this approval being given.

SUBCONTRACTORS shall provide all equipment, supervision and manpower for the transport, erection, 
alteration, dismantling, storage and security of their scaffolding requirements, together with inspection 
of scaffolding systems.

The mixing of differing scaffolding system components is prohibited. Exemptions to this may be 
authorized exceptionally in writing by CONTRACTOR on a case-by-case basis.

SUBCONTRACTORS shall develop a scaffold tagging system (SCAFTAG) compatible with the OWNER 
system. 

A red tag shall be utilized to indicate scaffolds under construction or demolition, yellow to indicate 
scaffolds that are complete but have hazards associated with them, and green to indicate scaffolds 
erected to a complete, safe standard.

SUBCONTRACTORs shall erect or modify scaffolds under the direction of a trained, competent scaffold 
inspector whose resume and qualifications have been submitted to and accepted by CONTRACTOR. The 
competent person shall sign all scaffold tags and perform and document inspections before initial use, 
including initial use following alteration, and daily thereafter.

SUBCONTRACTOR will provide safe access/egress to all levels of scaffolds. Scaffold platform accesses 
shall be protected to prevent the possibility of accidental fall through utilizing secured access gates.

SUBCONTRACTORS shall have a qualified, professional engineer design all scaffolds over 15 meters in 
height.

All scaffolds erected by SUBCONTRACTOR shall have casters, jackscrews, or base plates installed. 
Mudsills shall be used where required. Scaffolds shall be level and plumb, capable of supporting at least 
four times the anticipated load, and secured to a solid structure whenever possible load bearing capacity 
of ground, paving etc. shall be verified.
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SUBCONTRACTORS will provide scaffold user training to all employees, will verify employee 
comprehension by testing and will maintain training and testing records which shall be made available 
to CONTRACTOR.

All scaffolding material shall be of sound construction and adequate strength and shall be manufactured, 
constructed and maintained to local standard. Scaffold planks shall comply local standards and 
contractual specifications.

SUBCONTRACTOR scaffolding supervision and scaffolding personnel shall ensure that all scaffold 
structures meet the project approved scaffold standards.

15.4 Barricading 

SUBCONTRACTORS are responsible for properly erecting and maintaining barricades and barriers in such 
a manner that they provide adequate protection and do not impede the work of other.

Barricades and barriers shall have appropriate signs and tags indicating the nature of the hazard and the 
responsible supervisor. 

Barricades left after dark on or in close proximity to roadways shall be properly equipped with flashing 
amber lights.

SUBCONTRACTORS will provide and use appropriate barrier devices to identify the nature of the job 
hazard involved (i.e., yellow and black for "CAUTION" or red and black for "DANGER"). Barrier devices, 
including barrier tape, shall not be used as a substitute for a barricade as they do not offer adequate 
protection from falls. Barrier devices shall be used only in those applications where temporary 
identification of a hazard is needed; but not as a primary means of protecting employees from exposure.

CONTRACTOR and SUBCONTRACTORS will ensure that employees understand and comply with barricade 
and barrier procedures (i.e. prohibited entry into red barrier taped areas).

15.5 Floor & Wall Openings

SUBCONTRACTORS shall review the fall hazards involved in their scope of work and construct standard 
handrail systems where required. Handrails shall be constructed with the top rail 120 cm (42 inches) 
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from the floor or platform level and shall have a mid-rail and toe-board. Toe-boards shall extend 10 cm 
(4 inches) or above the floor or platform level.

CONTRACTOR and SUBCONTRACTORs shall install vertical support posts for handrails at intervals of not 
more than 2.5 meters (8 feet).

CONTRACTOR and SUBCONTRACTORS shall barricade all floor openings, or install secured, properly 
labeled and substantial covers (able to withstand at least twice the anticipated load). All floor opening 
covers shall be stencilled or painted with this statement: "OPEN HOLE - DANGER, DO NOT REMOVE.”

Up lifting of floor gratings and for their proper reinstatement.

Standard rail systems shall be erected as a primary means for preventing fall or other injuries associated 
with floor and roof openings.

Standard railing systems shall be capable of restraining 100 kg of imposed weight.

All floor/roof openings not afforded standard rail system protection shall be covered with substantial 
covers capable of supporting 500% of anticipated floor loading and be properly labeled.

15.6 Roofing work 

General Guidelines

Prior to performing any work, including preliminary inspection, the structural integrity of the roof will be 
verified (i.e., is the roof capable of supporting the intending loads?).

Roof access will be closely monitored by a supervisor during inclement weather.

Roof access and work shall be prohibited at night unless appropriate and adequate illumination is 
provided and authorization is obtained from the CONTRACTOR HSE Manager.

Employees engaged in roofing work will be protected from falling from all unprotected sides and edges 
of a roof by one of the following methods:

- Low-slope roofs (having a slope less than or equal to 4 inches [10.2 cm] vertical, 12 inches [30.5 cm] 
horizontal) with unprotected sides and edges 6 feet (1.8m) or more above lower levels will be protected 
by guardrail systems, safety net systems, personal fall arrest systems, or a combination of warning line 
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system and guardrail system, warning line system and personal fall arrest system, or warning line system 
and safety monitoring system. Or, on roofs 50 feet (15.2 m) wide or less, the use of a safety monitoring 
system alone (i.e., without the warning line system) is permitted.

- A steep roof (having a slope greater than 4 inches [10.2 cm] vertical, 12 inches [30.5 cm] horizontal) 
with unprotected sides and edges 6 feet (1.8 m) or more above lower levels will be protected by guardrail 
systems with toe boards, safety net systems, or personal fall arrest systems.

- A guardrail system will be installed and maintained at the perimeter of all open sides that present a 
fall exposure of more than 6 feet (1.8 m).

15.7 Excavations & Trenching

General Requirement:

- Excavation or trenching work is prohibited until all conditions are in compliance with the 
OWNER/CONTRACTOR permit requirements.

- Only competent person’s will classify all soils and perform daily inspections of all 
excavations/trenches

- All underground services and/or utilities shall be identified on an engineered drawing. Notifications 
shall be performed in accordance with the procedure prior to commencing any excavation.

- Spoil material shall be placed at least 1 meter  away from the excavation edge.

- Where trenches or excavations exceed 1.5 meters in depth, protective systems must be used and a 
PTW complete with confined space certificate shall be secured.

- Warning signs and barricades shall be installed in a manner that prevents accidental entry into the 
trenched or excavated area.

- No mechanical excavation within 1 meter of the existing service shall be allowed. All underground 
services shall be hand exposed and identified.
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- Prior to opening an excavation or trench an Excavation Permit shall be completed to identify existing 
underground utilities and provides a soil classification

- A designated competent person shall be on site at all times during which excavation activities are 
conducted.

- All excavations shall be inspected by a competent person before entry and the results recorded:

• At the start of each shift.

• After rain

• After any condition that can change the integrity of the soil.

CONTRACTOR will issue Project Specification Excavation Procedure.

15.8 Vessels and Confined Spaces 

CONTRACTOR will issue a Project Specification Confined Spaces Procedure.

Confined space entry shall be authorized through a Permit to Work approval process. The procedure 
designates what types of training will be required, who will be trained, rescue procedures, personnel 
and training requirements and specific precautions for the different types of confined spaces at the site.

CONTRACTOR will examine each confined space before initial entry to evaluate the specific hazards and 
SUBCONTRACTOR’s safety precautions.

CONTRACTOR/SUBCONTRACTOR personnel entrants shall be certified medically fit by the Approved 
Medical Examiner (AME) before they are allowed to work in a confined space.

During commissioning confined space entry shall be subject to the OWNER’s permit to work control.

General Measures

- All confined spaces shall be identified and marked as they develop or arrive at a location.

- All affected employees will be trained in the aspects of the written plan.
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- Atmospheric testing (oxygen content, flammable gases and vapors and potential toxic air 
contaminants) will be conducted on all confined space prior to entry and written documentation 
maintained.

- All energized piping systems shall be locked or blocked and tagged to isolate contaminants and 
energy and all electrical sources shall be isolated.

- Means for constant two-way communication shall be provided.

- Only low voltage or Ground Fault Circuit Interrupter (GFCI) controlled electrical power shall be used,

- A hazard assessment shall be performed and documented on a Safe Work Permit prior to entry.

SUBCONTRACTORS shall ensure:

- That a Work Permit is used at all times, and those permit regulations are strictly followed.

- All personnel responsible for safety watches (confined space attendants) are easily identified, 
competent and aware of the duties associated with each emergency situation that may occur within the 
confined space

- An emergency rescue team shall be available for all confined space entries and that all employees 
know how to summon assistance.

- That employees who are to enter a confined space are properly instructed, and trained in the use of 
protective equipment, if applicable.

- To have stand by or available on site the appropriate extraction equipment and personnel trained in 
rescuing people from confined spaces

- That oxygen - % and % LEL are monitored, and that warning systems are in place if safety margins 
are exceeded; in case safety margins cannot be maintained independent air/breathing equipment is 
mandatory.

- That a safety watch is present at all times

- That if electricity is to be used, maximum 110 Volt DC or 42 Volt AC, with GFCI protection, is utilized.

- That gas and oxygen cylinders will be kept outside the confined space at all times.
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- That welding leads and cutting hoses are removed from confined spaces when not in use.

- An emergency response plan is available for all confined space entries the all employees known to 
summon assistance

- To submit a safety procedure (JSA) for CONTRACTOR comment and approval.

Definition 

A vessel or confined space is a location that: 

Is large enough and so configured that an employee can enter and perform work and (2) is not designed 
for continuous employee occupancy and (3) has limited or restricted means of entry or exit.

15.9 Lock out / Tag out Procedure (LOTO) 

SUBCONTRACTOR will ensure that all employees have instruction on the specific lockout/ tag out 
procedure and comprehension testing shall be conducted to verify knowledge and understanding of the 
procedure. Records of training and testing shall be kept, filed, and made available to CONTRACTOR and 
OWNER.

15.10 Portable Ladders - Control and Inspection 

CONTRACTOR will issue Project Specification Portable Ladder Inspection Procedure

SUBCONTRACTOR shall monitor ladders to ensure all ladders used on the Project are commercially 
constructed of wood, fiberglass or metal have non-slip feet, and that wooden ladders have been treated 
with preservative.

Generally, job made ladders will be prohibited. Ladders properly designed, constructed and approved by 
the CONTRACTOR prior to use maybe acceptable in limited applications.

SUBCONTRACTOR shall document quarterly inspection of ladders. 
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SUBCONTRACTORs shall use ladders for egress and/or to conduct low level work of short duration and 
shall not use ladders in lieu of scaffolds as a primary means of conducting work of longer duration.

Ladders shall meet the requirements of BS 1129:1982.

15.11 Cranes and Material Handling 

CONTRACTOR will issue Project Specification Crane and Lifting Procedure

All cranes supplied by SUBCONTRACTORS shall have valid certificate of fitness issued by authority e.g. 
PMA certificate issued by DOSH Malaysia. All cranes shall be inspected, tested and witnessed by OWNER 
competent person before putting them into service. All associated lifting equipment shall be inspected. 

SUBCONTRACTORS shall inspect and maintain all cranes to ensure they are in safe working conditions. 
All defective cranes shall be taken out of service, repair or replace if necessary. Whenever there is any 
doubt on the integrity of the crane, load test shall be performed at SUBCONTRACTOR‟s cost. 

A colour coding shall be used to identify inspected lifting appliance. CONTRACTOR shall seek approval 
from OWNER on any heavy lifting of 15 tons and above. CONTRACTOR is responsible for ensuring that a 
competent and authorised operator operates any lifting device and that a signal man is designated to 
signal the operator as necessary to properly place and control the loads. 

Prior to performing any lift, the operator shall determine the weight of the object being lifted and ensure 
that cables, lifting device, slings, wire ropes, chains etc. used are of a sufficient strength to support the 
weight of the load.

No worker shall be allowed under the load. Tag lines shall be used to guide and control the load where 
excessive movement is possible. 

A competent worker shall inspect all wire rope, chains, and slings prior to performing any lift. Record of 
inspection shall be kept for CONTRACTOR/OWNER’s review. During winch or tow, all personnel shall be 
clear of the “whip area‟ of cable/rope under tension.

All cranes supplied by SUBCONTRACTOR will have current, annual, documented inspections of sufficient 
detail to be acceptable to CONTRACTOR and OWNER. Documentation of such inspections shall be made 
available to CONTRACTOR prior to access of the equipment to the Project. 
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SUBCONTRACTOR will provide and ensure that operators inspect daily all equipment. No equipment shall 
be operated if hazardous conditions are identified.

15.12 Suspended Personnel Platforms 

CONTRACTOR will issue a Project Specification Man-lift Baskets Safe Utilization Procedure

SUBCONTRACTOR will notify CONTRACTOR prior to using any suspended personnel platform and 
develop a Lift Procedure to be reviewed and accepted by CONTRACTOR prior to their use. The procedure 
shall include, but not be limited to, employee training, pre-lift meetings, trial lifts, and platform 
inspection.

Personnel platforms (baskets) shall be designed by a qualified engineer and manufactured and tested by 
competent personnel. They shall have permanent markings indicating maximum weight.

Minimum Requirement

- Use of the personnel platform is prohibited until all conditions are in compliance with the 
CONTRACTOR permit requirements;

- Personnel platforms (baskets) shall be designed by a qualified engineer and manufactured by 
competent personnel;

- The crane/derrick used shall have an operational anti two block device and locking devices on the 
hook;

- A positive means of communication shall be provided between the crane operator and employees 
in a crane suspended personnel platform;

- Employees in the platform shall wear full body harnesses attached to a designated anchor point;

15.13 Articulating Boom Platforms 

Machines manufactured and used for elevated personnel platform work (JLG, Hi-lift, etc.) shall be 
operated and maintained in accordance with manufacturer recommendations and only by trained and 
qualified individuals. Training and comprehension test records shall be maintained on file at the Jobsite 
and made available to CONTRACTOR upon request.
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All persons inside work platforms shall wear a full body harness attached to a designated anchor point. 
A fire extinguisher shall be provided on all such equipment.

Equipment used to hoist personnel shall not be used for material, if this constitutes a hazard.

During operation an individual shall remain at the main ground control.

Minimum Requirements:

- Machines manufactured and used for elevated personnel platform work (JLG, Hi-lift, etc.) shall be 
correctly operated and maintained;

- All persons inside work platforms shall wear a full body harness attached to a designated anchor 
point;

- A fire extinguisher shall be provided on all such equipment; 

- Equipment and tools shall be limited and the lift shall not be used in lieu of rigging devices or cranes; 

- Workers leaving the platform to access and elevated work area shall tie-off to an approved anchor 
point on the structure and the lift shall remain immediately accessible should descent be necessary;

- A pre-start inspection of the equipment shall be performed by a competent person. The user will be 
responsible for ensuring that this has occurred;

- The equipment will be used only on level ground;

- Platforms/baskets will not be loaded in excess of the design working load;

- The weight of personnel in baskets is counted as part of the load;

- Articulating boom platforms are to be used for lifting personnel and small hand tools. The use of an 
articulating lift as, or in lieu of, a crane is prohibited;

- Personnel will consider the overall dimensions of the unit and always be sure that there is sufficient 
clearance before moving under any overhead obstruction and working near electrical lines;

- Personnel will not walk under a boom to gain access to the platform;

- Personnel will not tie the platform off to any structure for any reason;
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- Personnel are required to stand on the platform floor; standing on the railing is prohibited;

- Personnel will always watch for obstructions and pathway conditions in the direction the machine is 
moving;

- Personnel will not rest the boom or basket on a steel structure of any kind;

- Platforms will not be used as access to any structure. Personnel must stay in the basket at all times 
when it is elevated;

- All equipment must be equipped with a 6.0 kg fire extinguisher mounted on the basket;

- Proper barricading pylons and/or a “flag person” will be used when operating in high-traffic areas. 
This includes all plant roadways.

15.14 Compressed Gas Cylinders 

CONTRACTOR will issue a Project Specification Gas Cylinder Use and Storage Procedure 

Minimum Requirements

- Cradles and/or cages shall be provided for lifting compressed gas cylinders;

- All cylinders shall be used on wheeled carts;

- Compressed gas cylinders storage shall:

 be segregated by type; 

 be labelled and signed in accordance with Malaysian standards;

- protective isolation of fuel gasses from oxygen; 

- provisions to keep cylinder caps in place when provided by the supplier; 

- positive upright securing of bottles, and 

- maintenance of safe distances from ignition sources; 

- Is prohibited the use or storage of compressed gas in confined spaces;

15.15 Electrical Equipment Inspection (ELCB or GFCI) 
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As far as, all electrical cord sets and receptacles not part of the permanent electrical wiring system of a 
building or structure, and all electrical equipment and tools used in connection with construction 
activities, are concerned, SUBCONTRACTOR shall operate in compliance with all local standard and 
requirements.

No part of any lifting device or any equipment operated near power lines shall be closer than the 
following minimum ‘voltage safe distances’: 

- Up to 50 kV the safe distance shall be 3.0 m; 

- For 750- 50k V, the safe distance shall be 3.0m; 

- For 50k-250k V, the safe distance shall be 4.5m; 

- For 250k V, the safe distance shall be 6.0 m. 

The above clearance applies in all directions. All overhead lines shall be identified with a highly visible 
sign placed 7m from both sides of the lines, 1.8m above ground. A restriction guard pole connected with 
ropes shall be installed to restrict clearance close to power lines.

SUBCONTRACTOR shall fully comply with the project requirements, which includes quarterly color code 
changes, the use of Earth Leakage Protection Devices (ELPD) or Ground Fault Circuit Interrupters (GFCI) 
on all temporary electrical applications.

SUBCONTRACTORS shall train employees regarding electrical inspection and electrical safety.

SUBCONTRACTORS will maintain records of all tool inspections and make these records available to 
CONTRACTOR.

SUBCONTRACTORS will ensure all tools are checked for electrical continuity after repairs are made.

SUBCONTRACTORS will ensure that personnel are isolated from electrical distribution centers. This 
includes Fencing and locking transformers.

15.16 Underground and Overhead Electrical Installations 

SUBCONTRACTOR shall operate in compliance with all applicable regulations relevant to the exposing 
and supporting of underground electrical installations.
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SUBCONTRACTOR will provide details in method statements prior to commencing work

All employees engaged in the applicable work operations will receive instruction on exposing and 
supporting underground electrical installations procedures.  

15.17 Lightning Arrestors for EPCC Activities 

In recognition of the fact that Johor has recorded the most occurrences of lightning in Malaysia, 
CONTRACTOR shall install lightning arrestors at suitable locations on the WORKSITE in order to provide 
a safe zone for CONTRACTOR'S activities. 

CONTRACTOR shall ensure that the specifications for the lightning arrestors fulfill the requirements of 
OWNER and national / state authorities.

15.18 Vehicle Operations

CONTRACTOR will issue a Project Specification Vehicles Operation and Maintenance Plan.

This will include how it shall manage the safe transport of materials and equipment to the Project. This 
plan will include at a minimum the following:

- Inspection and maintenance

- Selection and assurance of driver competence

- CONTRACTOR’s responsibility to manage all transport associated with the execution of his scope of 
work.

SUBCONTRACTORS shall ensure all vehicles are registered/licensed, maintained in a roadworthy 
condition, and operated in a safe manner in accordance with manufacturer recommendations.

SUBCONTRACTORS shall ensure all persons operating vehicles are healthy and unimpaired, have 
appropriate and required operator’s licenses, and observe established road regulations and/or Jobsite 
regulations.
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SUBCONTRACTORS shall provide a seat belt for each vehicle passenger and enforce the wearing of seat 
belts any time a vehicle is in motion. Busses provided for Project transportation may be exempt from 
this requirement.

Vehicle’s operators/drivers will be evaluated for competency by the SUBCONTRACTOR and 
CONTRACTOR prior to being permitted to operate/drive on the Project.

15.19 Non-destructive testing 

CONTRACTOR will issue a Project Specification Radiography and NDT Safety Procedure.

This procedure shall address at a minimum the following:

- Storage and transport of radioactive sources

- Emergency procedures

Radiography work shall be performed under a CONTRACTOR and/or OWNER issued Permit for 
Radiography and only by SUBCONTRACTOR possessing the proper licenses and certificates as per 
Malaysian Atomic Energy Licensing Board (AELB). 

Where laboratories are used to analyze samples, the laboratories shall be acceptable to CONTRACTOR.

SUBCONTRACTOR will instruct employees on the potential for radioactive hazards during radiography 
and the precautions to be followed in the event of an emergency.

SUBCONTRACTORS will ensure that radiographic exposure devices, storage containers and source 
changers are kept locked and physically secure when not in use.

Perimeter areas around radiographic work will be properly barricaded and posted with appropriate 
warning signs. 

15.20 HSE (Safety, Fire and Confined space) Watches HSE

Safety Watcher

All Safety Watchers shall be trained before performing watch duties. Stickers on their hard hats will be 
used to indicate that they have received safety watch training together with the information being 
contained in their individual HSE Training Passport.
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More than one Safety Watch may assist with a particular job.

Safety Watcher’s must be fully capable of informing others of emergency conditions and of 
understanding their requirements.

There are five types of Safety Watcher, as follows:

- Fire watch (standby watch for particular hot work in classified areas)

- Man way (or entry) watch

- Man way (or entry) watch when using respiratory protection

- Traffic watch (flagman)

- Equipment watch (flagman)

15.21 Work Beyond Normal Working Hours and Night work 

15.21.1 Work Beyond Normal Working Hours

The scope of the present instruction is to guarantee a suitable safety and work supervision when working 
activities shall be carried out by any SUBCONTRACTOR, outside the normal site working hours. 

Definitions:

Normal Site Working Hours:

All the activities performed at the Plant from 07.00 a.m. to 06.00 p.m. from (to be specify according to 
the geographic area), excluding holidays.

Outside the normal Site Working Hours:

All the activities carried out before and after the normal Site Working Hours or during holidays. 

Instruction for the activities to be performed beyond Normal Working Hours:

SUBCONTRACTORS shall formally request to CONTRACTOR the permission to perform activities in the 
Plant outside the normal Site Working Hours. This request shall be handover to CONTRACTOR through a 
signed cover letter within the 04.00 p.m. of the previous day. The cover letter shall enclosure one or 
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more of the attached request form; each filled and duly signed one for any different activities, discipline 
or lower tier SUBCONTRACTOR.

The attached form (Appendix 5) that shall be utilized is divided in three sections:

First section:

- Contains information about the exact duration of the activities to be performed outside the normal 
Site Working Hours (date and time);

- Defines who is making the request (SUBCONTRACTOR);

- Contains the name of the Discipline Supervisor and the HSE Supervisor that will be present at site 
and responsible for the activities carried out outside the normal Site Working Hours.

Second section:

- Contains information about the possible lower tier SUBCONTRACTOR that will be entitled to carry 
out activities outside the normal Site Working Hours;

- Describes the number of workers involved in these activities;

- Contains the name of the Discipline and HSE Supervisors that that will be present at site and 
responsible for the activities carried out outside the normal Site Working Hours;

- Describes the area and the exact location of the works;

- Describe all phases of the activities to be performed outside the normal Site Working Hours; 

- Contains the stamp and signature of the SUBCONTRACTOR Site Manager.

Third section:

- Contains the name of CONTRACTOR Discipline Supervisors that may be present at Site;

- Contains the name of CONTRACTOR Safety Officer that will be present at Site;

- Contains the CONTRACTOR CSM signature for authorization;

- Contains the CONTRACTOR HSE Department signature for information.
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The form relevant to activities to be performed outside the normal Site Working Hours when authorized 
will be returned to SUBCONTRACTOR duly signed. Only the activities authorized by CONTRACTOR as per 
the present instruction are permitted.

Due to the particularity and the implications related to the carrying out of activities outside the normal 
Site Working Hours, the SUBCONTRACTOR must provide, verify and guarantee that all the Project HSE 
procedures, standards and regulations are integrally applied and all the prevention and protection 
measures necessary to perform the work in a safe manner are in place before to start the activities.

The execution of activities outside the normal Site Working Hours must be performed in compliance with 
all the provisions imposed by the law and the national and local Labor Authorities.

15.21.2 Night Work

In addition to what is prescribed in the previous paragraph, SUBCONTRACTORS that intend to perform a 
night work will submit in advance a relevant method statement and JSA to CONTRACTOR for approval.

Minimum Requirement

Prior to work commencing the SUBCONTRACTOR shall ensure the following:

- Work is planned as far as practicable to limit the need for night work;

- The CONTRACTOR’s and OWNER’s representative are properly notified of the work and they agree 
that all necessary precautions have been properly planned;

- All required precautions specified in this procedure or those agreed with the respective HSE Manager 
are implemented;

- Coordination of radiography activities; ensure that signs, barriers, adequate lighting, and flashing 
lights are provided; verify that the relevant persons have been informed;

- Provision of instructions in regard to the movement of vehicles (concrete trucks) within the areas of 
work;

- Adequate barriers are provided around areas where hazards may exist, and that such hazards are 
clearly lit (Flashing lights);
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- Lighting provided is adequate (per the table) and that personnel are not working in the shadows;

- JHA’s and JSA’s have been completed as required by the nature of the work;

- Adequate medical coverage is in place during work activities;

- All necessary tools and equipment are provided and that personnel access routes to the tools are 
illuminated in accordance with this procedure;

- Regular inspection and maintenance of lighting equipment takes place;

- All lighting equipment installed has been checked and certified in accordance with project 
requirements;

- Cables and other material are located in a way that prevents trip hazards;

- Public access to work areas is restricted to the extent possible;

- Authorization from the Site Manager or his designee to work beyond normal working hours is 
obtained;

- Employees are provided with suitable and sufficient personal protective equipment;

- There is a First Aid Attendant(s) present when working at night.

15.22 Ordnance and explosives 

Should be necessary to use explosive on site, CONTRACTOR and SUBCONTRACTOR will submit detail of 
his program for OWNER and the relevant local authority approval and shall obtain all relevant permits 
and comply with the regulatory requirements for the use of explosives. 

CONTRACTO/SUBCONTRACTOR shall ensure that every reasonable precaution and mitigation measures 
will be taken to ensure that CONTRACTOR personnel handling the explosives comply with established 
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industry standards and best practices in the safe transportation, storage, handling and usage of 
explosives.

15.23 POTENTIAL FINDINGS OF UNEXPLODED ORDNANCES (UxO)

OWNER has engaged a third party expert to provide recommendations with respect to the disposition 
of any potential findings of Unexploded Ordinances ("UxO") on the PENGERANG SITE.

Upon a discovery of an Unexploded Ordinance at the Site during the course of work it is imperative all 
personnel is already trained on the action to be taken and follow all safety and security instructions given 
to them by OWNER.

The following instructions must be included as part of the daily HSE toolbox talk. 

The following instructions are related to the discovery of a finding of an UxO during the performance of 
the work:

- Immediately stop all work in the vicinity of the find. It is the duty of the Security / HSE Officer for the 
WORKSITE to stop all work in a 100m minimum radius before arrival of the Police.

- Mark the location of the UxO by using a ground marker, e.g. using a red flag.

- Restrict / barricade the area of the find up to 100 meters from the location of the UxO and request 
personnel to stop working around a periphery of 500 meters until further a assessment is carried out by 
the OWNER’s UxO experts. Safety tape / a line should be used as a barricade. All access routes to the 
location must be marked with dual language special signage e.g. DANGER / BAHAYA and NO ENTRY / 
DILARANG MASUK.

- No workers, including management, are allowed into the restricted / barricaded area.

- Report a finding of an UxO to the CONTRACTOR's manager for the WORKSITE and OWNER’s manager 
immediately.

- CONTRACTOR's manager for the WORKSITE in liaison with OWNER’s manager shall immediately 
report the find to the Police.

- The area shall remain cordoned and off limits to all workers until the UxO has been cleared by the 
Police and certified as safe & secure.
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CONTRACTOR/SUBCONTRACTOR personnel shall be instructed NOT to do the following:

- Do not move the UxO, or if already moved during the WORK, do not move further following 
discovery.

- Do not touch, drop, heat treat or tamper the UxO in any way.

- Do not attempt to remove the detonator or attempt to make it detonate, e.g. by hammering it, 
dropping it from height on to hard surface or squeezing it with any means. In summary personnel should 
‘LEAVE IT ALONE’.

- Do not apply any heat source or pressure to the UxO or surrounding environment.

- Do not enter the restricted / barricaded area.

- Be aware the UxO could also detonate by effects of lightning. 

CONTRACTOR/SUBCONTRACTOR shall strictly follow all instructions given by OWNER, OWNER’s third 
party UxO experts and Police until successful disposition or removal of the UxO. 

15.24 Permit To Work 

CONTRACTOR will issue a Project Specification Permit to Work Procedure, according and in agreement 
with OWNER’s Work Permit Procedure.

All personnel participating in Permit To Work activities will receive appropriate training.

The typical activities, where the PTW System will apply, as a minimum, are:

- Work at height;

- Confined space entry;

- Rock blasting;

- Electrical isolation & re-activation;

- Welding / cutting / machining;

- Painting and surface blasting;

- Excavation;
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- Piling;

- Heavy lifting;

- Scaffolding erection;

- Radiography work;

- Critical lifting as follows:

- Lifting over live process facilities or equipment;

- Personnel transfer using lifting equipment;

- Coordinated lift whereby the weight of load exceeds the maximum lifting capacity of one of the lifting 
appliances e.g. using of multiple cranes;

- Lifting of special load structure e.g. boiler, compressor, pressure vessels or reactor;

- Lifting load of weight of more than 80% of rated capacity of the lifting equipment at the specified 
working radius and boom angle in accordance with the crane load chart;

- Lifting more than 10 tons in close proximity of live process equipment.

- Hot work (during COMMISSIONING and at locations near flammable materials).

CONTRACTOR/SUBCONTRACTORS will need to comply with the OWNER's PTW System, as given to them 
by OWNER. The PTW System will be developed appropriately to be in line with the PTS and fully 
applicable for each phase (e.g. CONSTRUCTION, COMMISSIONING etc).

15.25 Tools and equipment

CONTRACTOR will issue a Project Specification Construction Tools & Equipment Inspection Procedure.

SUBCONTRACTOR shall provide and ensure that all tools are used in accordance with the manufacturers' 
recommendations, have required guards in place, and are maintained in good working order.



CONTRACTOR:

PRELIMINARY SITE HSE PLAN DOCUMENT NUMBER

COMPANY:

PENGERANG ENERGY COMPLEX SDN 
BHD (PEC)

PENGERANG
MALAYSIA

Sheet 88 of 
120

Issue 01

______________________________________________________________________________________________________
This document is Tecnimont’s property, and cannot be used by others for any purpose, without prior written consent

All job made tools shall be subject to inspection and approval by the CONTRACTOR’s HSE manager prior 
to use. Generally handmade tools shall be prohibited on the Project. All tools and equipment shall be 
used and maintained in accordance with manufacturer recommendations. If exceptions to this rule are 
needed (i.e. spreader beams), they shall be brought to CONTRACTOR’s attention for review and 
acceptance prior to use.

15.26 Office HSE

CONTRACTOR will issue a Site Office Safety Procedure, according and in agreement with OWNER’s 
requirement.

CONTRACTOR and SUBCONTRACTOR will ensure the temporary facilities strictly conform to local 
legislation, fire prevention standard and other applicable standards.

15.27 Grit blasting

CONTRACTOR will issue a Project Procedure HSE Grit Blasting Procedure. 

SUBCONTRACTOR shall provide the blaster with an approved air face mask and oil free air supply. 
Associated workers and any other personnel within the blasting area shall wear approved respiratory 
protection. The blasting gun shall have a ‘dead man’ safety device operated by the blaster. Under no 
circumstances the device shall be tied back or defeated. 

SUBCONTRACTOR shall made efforts to minimize the exposure of the blasting grit to the surrounding 
environment. Protective shield shall be erected and notice board shall be posted in order to prevent 
exposure of the blasting grit to other workers in the vicinity.

This plan will include details on specialized personnel protective equipment and disposal plans for spent 
grit. 

16. FIRE PREVENTION AND PROTECTION 

16.1 Fire prevention and Protection Plan
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CONTRACTOR will issue a Project Procedure Fire Prevention and Protection Plan and a Project Procedure 
Fuel Storage Procedure, according and in agreement with OWNER and statutory rules and regulation.

This will include all site construction area as well other temporary facilities.

CONTRACTOR will include in its Fire Protection and Prevention Plan a plan to ensure that fire protection 
equipment is placed and maintained in proper locations as work progresses.

The fire prevention/protection will be characterized by the following general principles:

- Minimal bulk storage on site of flammable substances;

- Isolation of flammables from sources of ignition;

- Ongoing housekeeping program;

- Training in fire prevention and suppression techniques;

- Permit to work control of hot-work and electrical activity in classified areas;

- Containment of sparks and flames from hot work;

- Escape route planning; and

- Restricted smoking areas.

This approach will be supported by the employment and maintenance of fire extinguishers at strategic 
locations throughout the work-site and also the deployment of a fire and emergency response truck, 
which shall remain permanently charged at a strategic location.  

This truck shall be mobilized in response to all fires on site and shall be used during emergency response 
training exercises.

Prior to the start of Commissioning activities, all operational fire protection equipment must be in place.

SUBCONTRACTOR shall monitor its work and office areas to ensure that all doors, stairwells, aisles and 
means of egress are kept clear and unobstructed at all times.

All hazardous areas shall be posted with appropriate signs and access shall be controlled.
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Where temporary welding enclosures are required, SUBCONTRACTOR will ensure that these enclosures 
are constructed with flame resistant materials (such as fire blanket).

SUBCONTRACTOR will instruct its employees in regards to the facility/Project smoking policy and 
monitor to ensure that posted "no-smoking" zones are observed.

SUBCONTRACTOR shall ensure that employees are trained in and comply with the requirements for 
proper fire prevention and equipment use when welding or cutting.

SUBCONTRACTORS shall protect its employees against the welding and cutting hazards.

CONTRACTOR will issue a Project Specification HSE Cutting, Welding and Grinding Procedure for the 
maintenance and inspection of welding, grinding, or cutting equipment, SUBCONTRACTOR shall ensure 
that the procedure is implemented and maintained.

16.2 Equipment

SUBCONTRACTORS shall provide all fire protection and prevention equipment necessary for its 
operations, including, but not limited to fire hose, nozzles, extinguishers, etc.

SUBCONTRACTORS shall provide an adequate number of fire extinguishers of the correct size and type 
for its work activities. Extinguishers shall be maintained per manufacturers recommendations, inspected 
monthly, and tested annually.

SUBCONTRACTORS shall train employees in the proper use of fire extinguishers.

SUBCONTRACTOR shall effectively ground the frame of Arc-welding and cutting machines that 
incorporate a power outlet.

17. ENVIRONMENTAL PROTECTION

17.1 General Environmental Requirements

The Project shall be constructed and commissioned in accordance with the following principles:
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- All applicable legal requirements, regulatory constraints and recommendations for environmental 
protection specified by Local laws (i.e. National Regulations, Provincial Regulations and local standards) 
shall be complied with;

- The PENGERANG PROJECT Detailed Environmental Impact Assessment (“DEIA”) and its approval 
conditions. 

- The Environmental Management Plan (“EMP”) prepared by OWNER and its approval conditions 
issued by DOE. 

- The Erosion and Soil Control Plan (“ESCP”) prepared by OWNER as part of the OWNER’s 
Environmental Management Plan submission and the ESCP approval conditions from the Department of 
Irrigation and Drainage. 

- The Air Dispersion Study (“ADS”) to be prepared by OWNER. 

- The reduction of hazards and adverse environmental impacts to a level “As Low As Reasonably 
Practicable” (ALARP).

- The use of the “precautionary principal” in applying strict standards wherever feasible, where 
existing conditions are likely to be close to natural levels, and where impacts on sensitive environmental 
are not fully understood;

- No halons, CFCs, PCBs or asbestos shall be used on the Project for any purpose unless its absence 
would “cause immediate and catastrophic loss of life, which would have a probability of occurrence 
greater than that, which is normally acceptable”. 

- The use of chlorine-containing materials (including materials of construction) shall be minimized. 

17.2 Environmental Control

17.2.1 Environmental Management

SUBCONTRACTOR shall fully comply with all the applicable environmental specifications, plans, 
procedures and work practices.

CONTRACTOR will develop plans and procedure based on the above for day-to-day construction 
activities.
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17.2.2 Construction Environmental Control Plan

CONTRACTOR will issue Construction Environmental Control Plan. 

SUBCONTRACTORS shall follow CONTRACTOR’s plan for the management of any unexpected discovery 
on the Jobsite. In the event of SUBCONTRACTORS uncovers or discovers archaeological resources, 
cultural artifacts, gravesites, bones, buried tanks or containers, unknown structures, or discolored/ 
odiferous soil, the SUBCONTRACTORS shall immediately stop work in the area, the area shall be 
barricaded or flagged, and CONTRACTOR contacted immediately.

SUBCONTRACTOR shall adopt all the necessary measure in order to minimize the discharge of visible 
fugitive dust beyond the property line that shall interfere with land use or violate Jobsite air quality 
standards.

SUBCONTRACTORS ensure vehicles operating on the Jobsite shall meet Local air emission regulations.

During the site preparation, construction, and start-up activities of the Project, SUBCONTRACTORS shall 
perform work in a manner that shall minimize the effects of noise generated by their activities. 

17.2.3 Construction Waste Management Plan

CONTRACTOR will issue before starting work, a Project Construction Waste Management Plan according 
and in agreement with the DOE requirements, DEIA report and approval conditions and OWNER’s waste 
management instructions for PENGERANG PROJECT.

This document will describe the CONTRACTOR procedures for correct characterization, handling and 
storage of wastes. 

The plan will address hazardous waste (waste oil, chemicals, asbestos etc.) and specify the requirements 
for separation, storage and transport including disposal routes.

Combustion of waste, including vegetation is prohibited on the Jobsite.

SUBCONTRACTORS are responsible for characterization and segregation of their own wastes prior to 
storage, recycling, or disposal in accordance with the applicable regulation.

SUBCONTRACTORS are responsible for regularly transporting their Jobsite generated waste to the 
temporary storage area.
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SUBCONTRACTOR shall manage all hazardous materials in such a manner as to minimize the potential 
for threats to human health and the environment.

All liquid effluent (e.g., sanitary sewage, wastewater from shower facilities, wastewater from canteen 
facilities) will be collected in closed-drain systems and passed to the wastewater discharge from the 
Jobsite that will comply with Local regulations.

17.2.4 Spill Prevention and Response Plan

CONTRACTOR will issue, before starting work, a Spill Prevention and Response Plan according and in 
agreement with local legislation.

SUBCONTRACTORS shall provide any necessary equipment required to implement the Construction Spill 
Prevention and Response Plan. CONTRACTOR and SUBCONTRACTORs will take all necessary measures 
to prevent hydrocarbon (e.g. oil, diesel, etc.) and chemical (caustic, acid, detergent, etc.) contamination 
of soil, groundwater, surface water.

General guidelines for prevent spills include:

- Identification of all potential areas and materials for spills;

- Ensuring all equipment is in good mechanical condition, effective, fit for purpose, with accurate 
maintenance records and schedule;

- Ensuring non-mobile plant is equipped with appropriately sized drip trays to collect any potential 
leaks/spills;

- Inspection and monitoring procedures to be carried out;

18. MONITORING PERFORMANCE 

18.1 Construction HSE Inspection and Monitoring Plan

CONTRACTOR and SUBCONTRACTORS shall perform Monitoring, Inspection and Auditing activities 
during all the phases of the project realization, site preparation, construction and precommissioning. 

Inspection and Monitoring activities will be detailed in the following procedure that will be issued before 
starting work on site:
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CONTRACTOR Project Specification Site HSE Inspection, Audits and Assessment.

CONTRACTOR will develop an internal audit program with details of areas and activities to be audited 
and the proposed schedule, The HSE audit program shall be agreed in advance by OWNER.

SUBCONTRACTORS shall provide all necessary assistance to CONTRACTOR for the inspection and 
monitoring of their activities.

18.2 Governmental Inspections 

CONTRACTOR and SUBCONTRACTORS shall ensure its personnel are aware of and comply with the 
procedures to be taken in the event of a government inspection of any type (e.i DOE, Bomba, DOSH, 
CIDB, PDRM - Ministry of Health, Polis Diraja Malaysia).

CONTRACTOR will immediately notify the OWNER when a government inspector of any type requests 
entry onto the Project.

Following any government inspection, SUBCONTRACTORS will submit a written report to the 
CONTRACTOR, which details all aspects of the inspection.

18.3 Shortfall and Remedial Action Plan

This plan is developed by the HSE Manager or the HSE team in response to shortfalls, gaps, or deficiencies 
identified by audits or through other means, including implementation feedback loops.  

Corrective actions may include issuance of an addenda or revisions to the HSE management plan or 
specific project procedures.  The log of shortfall and remedial action plan items is to be maintained by 
the HSE department for possible future audits.  

18.3.1 Procedure

All recommendations/action items arising from HSE related activities shall be formally recorded 
together with the current status of closeout of such items.

This will include recommendations/action items assigned to SUBCONTRACTOR organizations. Both 
electronic and non-electronic records will be made available for inspection by CONTRACTOR and OWNER 
at all times.
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Such recommendations/action items may arise from:

- HSE Assessments

- Planned Emergency Evacuation Exercises

- H&S Surveys/Inspections/Tours

- Incident/Injury Investigations

Designated Focal Points

Designated focal points will be nominated for the follow-up and closeout of recommendations/action 
items raised.

These focal points will have the authority and resources available to ensure items are closed out to the 
satisfaction of CONTRACTOR.

A completion date will be defined whenever possible taking in consideration the severity of the non-
conformance. In general, a corrective action should be closeout within 24 hours.

In case of corrective action items related to accident or incident investigations, those should be closed 
out whenever possible immediately in order to reduce the possibility of reoccurrences.

Project Data Base

A Project Data Base will be developed for the storing of all recommendations/action items raised, 
together with current details of follow-up action taken and closeout dates.

The format of the Project Data Base will be approved by CONTRACTOR.

CONTRACTOR will have access to the Project Data Base at all times.

Record Keeping

A full non-electronic record of all HSE related activities where recommendations/action items have 
arisen shall be kept in addition to the storing of such information on the Project Data Base.

CONTRACTOR will have access to the Project HSE Records at all times.
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On a Monthly basis SUBCONTRACTOR will provide CONTRACTOR with the status of all 
recommendations/action items as part of his Monthly HSE Report.

Major learning points from information received will be cascaded to the workforce via bulletins, safety 
meetings, tailgate meetings, etc.

18.4 Performance Review

CONTRACTOR will undertake HSE reviews to gather information from monitoring, inspection and 
auditing activities and to assess the effectiveness of HSE Policy, objectives and procedures on site.

Management will make adjustment to the HSE-MS if and when necessary.

19. AUDITS AND ASSESSMENTS

19.1 Audit/Assessments

CONTRACTOR will establish an assessment process for measuring the compliance with the Project HSE-
MS and will also include scheduled audits of all SUBCONTRACTORS and their HSE-MS.

CONTRACTOR will use information derived from its assessment process in Supervisor Safety meetings 
to enhance supervisor safety awareness and improve overall CONTRACTOR safety performance.

CONTRACTOR will perform periodic HSE assessments of the Project (i.e. 20% construction progress, 50% 
construction progress and before the pre-commissioning/commissioning activities). SUBCONTRACTORS 
shall provide CONTRACTOR with timely, complete and open access to its safety process, files, records, 
etc., and shall participate in this assessment as/if requested.

19.2 Reporting/Investigating Incidents and Accidents

CONTRACTOR will issue as part of the Project Construction HSE MS a Project Specification Reporting 
and Investigation of Accident and Incidents Procedure.
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 CONTRACTOR will develop the Practices necessary to ensure that all incidents are fully investigated to 
include, as a minimum, the following:

- A formal Incident/Near-Miss investigation form shall be used to investigate the following types of 
incidents:

- Fatalities

- Hospitalization of one or more employees injured in the same incident

- Debilitating injuries

- Cases involving a Doctor's care

- Recordable injuries/illnesses

- Restricted workday cases

- Lost workday cases

- Utility damage

- Fires

- Vehicle/equipment accidents

- Incidents involving a fatality, hospitalization of one or more employees injured and debilitating 
injuries will require the assistance of the Home Office Construction HSE Manager (COHSE).

CONTRACTOR’s New Employee Orientation will include information about employee responsibility for 
reporting all injuries, illnesses, property damage and near miss incidents. 

SUBCONTRACTOR shall promptly report all such occurrences to CONTRACTOR. CONTRACTOR unless 
directed otherwise, shall take the lead in the investigation, documentation and initiation of corrective 
action. 

19.3 Incident Notification and investigation

CONTRACTOR shall notify any occurrence of incident(s) at WORKSITE to OWNER without any delay and 
definitely within the first 24 hours.
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All incidents involving death shall be reported to the Police immediately. All accidents, dangerous 
occurrences, poisoning and occupational diseases prescribed under the Occupational Safety and Health 
(Notification of Accident, Dangerous Occurrence, Poisoning and Occupational Diseases (NADOPOD)) 
Regulations 2004 shall be reported to the Department of Occupational Safety and Health (DOSH) within 
the specified time frame.

All incidents involving a death shall be immediately reported to OWNER and to the Police 
Administration, as per process requested by OWNER, in order to comply with National and State 
regulations.

CONTRACTOR shall not interfere with incident area and shall keep or preserve evidence(s), except it 
needed to interfere for ensuring safety of personnel.

CONTRACTOR shall, promptly following such incident(s), investigate all incidents resulting in injury or 
death to personnel, or damage to equipment, or having the potential to have resulted in injury or death 
to personnel or damage to equipment and shall take immediate measures to avoid any recurrences. 

19.3.1 Incidents Notification inside the Site organization

All employees operating on site shall report immediately any accident and incident they are witnesses 
or involved in to the direct supervisor/foreman and activate the emergency response according to the 
emergency procedure in place. 

SUBCONTRACTOR Supervisors in order to allow a prompt investigation of the event, the segregation of 
the accident area if necessary and the collection of the witnesses shall immediately notify any Incident 
to all the following CONTRACTOR representatives:

- Discipline Supervisor, 

- Site Manager and 

- Site HSE Manager (Site HSE Office) 

Please note that not only the events clearly "work related" according to OSHA record keeping guideline 
shall be immediately reported but also other events occurred for instance during transportation from 
and to the site, at the camp, during recreation activities outside the working hours, etc.
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The Doctor/Nurse responsible for the emergency and first aid unit shall also inform immediately the 
CONTRACTOR Site HSE Department in case of any emergency call received. To do so an adequate fast 
and continuous communication channel shall be established (Phone, Mobile Phone, two-way radio 
apparatus) in between the infirmary-first aid unit and the CONTRACTOR Site Organization. 

19.3.2 Notification and emergency “Call Tree” 

In order to facilitate the site internal notification and a correct information process an emergency Call 
Tree shall be established on site since the beginning of the activities an Emergency Call Tree Card will 
be prepared by CONTRACTOR, the card shall summaries the essential data of the call tree and in 
particular the name and numbers of the key persons of the project that must be immediately informed 
in case of serious accident and/or incidents with significant property damages.

The Call Tree Card will be distributed to all the CONTRACTOR’s and SUBCONTRACTOR’s Foreman and 
Supervisors with the instruction to be carried with them all time.

19.3.3 CONTRACTOR Incidents Notification to the Head Quarter Organization

CONTRACTOR will develop the Practices necessary to provide Incident Notification to the appropriate 
personnel at the CONTRACTOR Head Quarter to include, as a minimum, the following:

In case of incident that is included in the following categories of events: 

- For accidents resulting in a fatality or the hospitalization of one or more employees injured in the 
same incident, for major Injuries or health effects to personnel (CONTRACTOR, COMPANY, 
SUBCONTRACTORS, others) participating to the project including third parties if affected by activities 
managed by CONTRACTOR (Major Injuries/health effects means that the injury can potentially lead to 
an LTI or to a fatality or to a permanent disability, practically only First aid cases and Medical Treatment 
cases are not included) 

- Extensive or Major assets damage (even if the event do not produce injuries). 

- Environmental Incidents that generate severe environmental damage and that could lead to a 
serious impact on COMPANY and/or CONTRACTOR reputation. 
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(Please note that not only the events clearly "work related" according to OSHA record keeping guideline 
shall be reported but also other events occurred for instance during transportation from and to the site, 
at the camp, during recreation activities outside the working hours, etc.).

CONTRACTOR Site Manager (or his deputy or other person designated in the CONTRACTOR site 
management) is required to notify as soon as possible (by phone, mobile phone or SMS) and in any case 
within two hours at least ALL the following CONTRACTOR head office functions:

- PROMA Projects Management

- DICON Construction & Subcontracts Construction

- CONST Construction

- COHSE Construction HSE Head of Department 

- QHSE 

- HR Human Resources (only in case of CONTRACTOR’s personnel involved)

The following information must be provided at a minimum:

- Employee's name and organization (SUBCONTRACTOR)

- Employee's date of birth

- A brief description of what happened

- A report of the employee's current status

In addition, in case of accidents resulting in a fatality or the hospitalization of one or more employees 
injured in the same incident with a suspended prognosis, EPC Projects shall notify the CONTRACTOR 
Managing Director immediately.

Other injuries requiring a Doctor's care, recordable injury (other than LTI and Fatalities) and restricted 
work-day cases shall be reported to the Construction Head of Department (COHSE) and CONST (by 
phone or mobile phone, SMS) within four (4) hours of occurrence and using a Preliminary Incident/Near-
Miss Notification Form within 24 hours.
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Other incidents involving major property damage, incidents involving the public, fires and/or near-
misses will be reported to Construction Head of Department (COHSE) and CONST within 24 hours of 
occurrence using a Preliminary Incident/Near-Miss Notification Form.

In addition, in case of accidents resulting in a fatality or the hospitalization of one or more employees 
injured in the same incident with a suspended prognosis, DIPMC or CONST shall notify the CONTRACTOR 
Managing Director immediately.

If the person(s) injured is directly hired by CONTRACTOR, DIPMC and/or CONST shall notify immediately 
HR. 

Other incidents involving property damage in excess of 5.000 Euro, incidents involving the public, fires 
and/or near-misses will be reported to Home Office Construction HSE Manager (COHSE) and CONST 
within 24 hours of occurrence using a Preliminary Incident/Near-Miss Notification Form.

19.4 Records and reports

Weekly Reports

SUBCONTRACTORS shall issue weekly safety reports to keep to CONTRACTOR and OWNER 
management. The standard format for the weekly report is as follows:

- Introduction. The first paragraph of the report is an introduction and should be limited to short 
statements concerning safety related issues. It includes the reporting period, orientations, incidents, 
near misses, unsafe working conditions, audits performed and practices and the steps taken to correct 
deficiencies.

- Injuries. This part of the report is the injury summary. It is divided into two sections: first-aid only 
and doctor cases. These are further broken down by CONTRACTOR, craft, type of injury, its cause, area 
on site, and classification of the injury.

- Manhours. Include the number of man-hours worked for the week, broken down by direct and 
indirect hours for the SUBCONTRACTOR. Give the total man-hours worked Year-To-Date and Project-
To-Date.
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- Safety Hazards. Serious safety problems observed since the previous report should be noted in this 
paragraph. Briefly describe the steps taken to correct the hazard. Note any Incident Reports or Stop 
Work Orders issued.

Monthly Reporting

The standard Monthly Reporting format as is follows:

- Monthly Safety Report. The Monthly Safety Report is a detailed account of all CONTRACTOR and 
SUBCONTRACTORS performance. 

- Safety Summary. Page One of the Safety Summary includes performance charts and graphs, detailed 
information on accidents, incidents, near misses, and injuries. Page Two provides information on 
achievement of benchmarks and recognition of individuals and/or SUBCONTRACTORS number of 
Orientations, improvement initiatives and audits/inspections.

CONTRACTOR will record and report as minimum the following HSE performance indicators data:

- Near Misses

- First Aid Cases

- Medical Treatment Cases

- Reportable Cases

- Lost Time Injury Cases

- Permanent Disability Cases

- Fatalities

- TRIR

- LTIR

- Nr. Observations (UA/UC and positive)

- Environmental Incident

Registers
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The Following register will be utilized on site:

- Inspection of excavation

- Inspection of Lifting Gear

- Inspection of Electrical Powered hand tools

- Inspection of pressure vessels

- Scaffolding

- Inspection of Cranes and Lifting machines

- Legal register (to be revised and updated every semester or whenever legislation has changed in 
order to be in compliance with Malaysian regulation)

20. HSE INCENTIVE SCHEME

CONTRACTOR is responsible to develop and promote an HSE incentive scheme philosophy throughout 
the whole PROJECT, as per OWNER’s instructions and OTHER CONTRACTORS HSE incentive schemes.

CONTRACTOR shall be fully responsible to sponsor and drive the HSE incentive scheme on WORKSITE 
throughout the duration of the PROJECT for CONTRACTOR’S activities and workforce and ensure 
appropriate follow up.

The HSE incentive scheme shall be based on an objective assessment of workforce HSE performance, 
as per HSE key performance indicators (“KPIs”), reported on monthly basis and may have the form of 
an HSE competition or awards’ program.

CONTRACTOR shall evaluate HSE performance by comparing the leading KPIs (e.g. HSE training hours, 
HSE inspections, UA/UC, Hazard Observations), the lagging KPIs (e.g. LTIF, TRCF etc) and the manhours 
of its team within CONTRACTOR’s workforce. A budget shall be allocated on a monthly basis and shall 
be for HSE awards to be given to the best performing team(s) and individual(s).

CONTRACTOR Project Specification HSE Incentive Scheme shall describe the incentive scheme program 
and calculation scheme of awards.
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The disciplinary action which shall be taken against any individual who is identified as being in 
contravention of HSE and Security procedures shall be defined in the Disciplinary Action Procedure.  

21. REFERENCE DOCUMENTS 

The following OWNER and CONTRACTOR’s HSE documents are applicable to the Project and are 
referred in this document. 

Atomic Energy Licensing Act, 1984

Atomic Energy Licensing Act 1984 - Radiation Protection (Basic Safety Standards) 
Regulations 1986

Atomic Energy Licensing Act 1984 - Radiation Protection (Licensing) Regulations 1986

Civil Aviation Act 1969

Civil Aviation Regulations 1996

Control of Tobacco Product Regulations 1993

Construction Industry Development Board, 1994 : (CIDB)

Commercial Vehicles Licensing Board Act 1987

Customs (Prohibition Of Export) (Amendment No.2) Order, 1993

Dangerous Drugs Act 1952

Destruction of Disease Bearing Insects Act 1975

Drainage Works Act, 1954

Electricity Regulations 1994

Electricity Supply Act 1990

Employees Social Security Act 1969

Environmental Quality (Clean Air) Regulations 2014
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Environmental Quality (Halon Management) Regulations 1999

Environmental Quality (Prescribed Activities) (Open Burning) Order, 2000

Environmental Quality (Prescribed Activities)(Environmental Impact Assessment) Order 
2015

Environmental Quality (Prohibition on the Use of Chlorofluorocarbons and Other Gases 
as Propellants and Blowing Agents) Order, 1993

Environmental Quality (Refrigerant Management) Regulations 1999

Environmental Quality (Scheduled Wastes) Regulations 2005

Environmental Quality Act 1974

Environmental Quality (Industrial Effluence) Regulations 2009

Environmental Quality (Sewage Effluent) Regulations 2009

Environmental Quality (Control of Emission from Petrol Engines) Regulations 1996

Environmental Quality (Prohibition on the Use of Controlled Substance in Soap, 
Synthetic Detergent and other Cleaning Agents) Order 1995

ACT / REQUIREMENT

Factories And Machinery (Building Operations And Works Of Engineering 
Construction)(Safety) Regulations, 1986

Factories And Machinery (Fencing Of Machinery And Safety) Regulations, 1970

Factories And Machinery (Noise Exposure) Regulation, 1989

Factories And Machinery (Notification, Certificate Of Fitness And Inspection) 
Regulations, 1970

Factories And Machinery (Persons-In-Charge) Regulations 1970

Factories and Machinery (Safety, Health and Welfare) Regulations 1970



CONTRACTOR:

PRELIMINARY SITE HSE PLAN DOCUMENT NUMBER

COMPANY:

PENGERANG ENERGY COMPLEX SDN 
BHD (PEC)

PENGERANG
MALAYSIA

Sheet 106 of 
120

Issue 01

______________________________________________________________________________________________________
This document is Tecnimont’s property, and cannot be used by others for any purpose, without prior written consent

Factories and Machinery (Steam Boiler and Unfired Pressure Vessel) Regulations 1970

Factories And Machinery Act 1967

Fire Services Act 1988

Food Act, 1983

Food Hygiene Regulations 2009 

Heliport Fire Safety Requirements - Guidelines

LEM/TEK/30 Sem.2: Guidelines on Radiological Monitoring for Oil & Gas Facilities 
Operators Associated with Technologically Enhanced Naturally Occurring Radioactive 
Material (TENORM)

Malaysia Employment Act 1955

Medical Act 1971

Medical Assistant (Registration) Act 1977

Nurses Registration Regulations 1985 (Nurses Act 1950)

Occupational Safety & Health (Safety And Health Officer) Regulations 1997

Occupational Safety and Health (Prohibition of Use of Substance) Order 1999

Occupational Safety and Health (Use and Standards of Exposure of Chemicals Hazardous 
to Health) Regulations 2000

Occupational Safety And Health Act 1994

Occupational Safety And Health (Safety And Health Committee) Regulations 1996

Occupational Safety and Health (Notification of Accident, Dangerous Occurrence, 
Occupational Poisoning and Occupational Disease) Regulations 2004

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of 
Hazardous Chemicals) Regulations 2013 (CLASS Regulations)
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Occupational Safety And Health (Control of Industrial Major Accident Hazards) 
Regulations 1996

ACT / REQUIREMENT

Pesticides Act 1974

Petroleum (Safety Measures) (Transportation Of Petroleum By Pipelines) Regulations 
1985

Petroleum (Safety Measures) Act 1984

Poisons Act 1952

Poisons Regulations, 1952

Prevention and Control of Infectious Disease Act 1988

Private Healthcare Facilities and Services Act 1998

Protected Areas & Protected Places Act 1959

Public Health Ordinance, 1962

Registration of Contractors (Construction Industry) 1995

Sewerage Services Act 1993

Solid Waste And Public Cleansing Management Act 2007

Street, Drainage And Building Act 1974

Uniform Building By Laws (UBBL) 1984

Water Services Industry Act 2006
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22. APPENDICES

APPENDIX 1:  PROJECT POLICIES 

They shall be issued in a next stage
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APPENDIX 2:  CONTRACTOR SITE HSE ORGANIZATION CHART

It shall be issued in a next stage
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APPENDIX 3: DEFINITION AND ACRONYMS

ACCIDENT An Incident which has resulted in actual Injury and/or Damage (Loss) to Assets, the 
Environment, Social programs, Reputation or to 3rd Parties 

ACGIH American Conference of Governmental Industrial Hygienist

ACTIVITY Work to be carried out as part of a process, characterized by a set of specific inputs 
and tasks that produce a specific set of outputs to meet Project requirements.

ALARP As Low As Reasonably Practicable 

To reduce a risk to a level which is as low as reasonably practicable involves balancing reduction in 
risk against the time, trouble, difficulty and cost of achieving it. This level represents the point, 
objectively assessed, at which the time, trouble, difficulty and cost of further reduction measures 
become unreasonably disproportionate to the additional risk reduction obtained.

ASSESSMENT The process of analyzing and evaluating hazards, and involves causal and consequence 
analysis, and requires determination of likelihood and risk.

CAS Chemical Abstract Service

CAUSE Cause is an event that could result in the release of the hazard.

CECP Construction Environmental Control Plan

PMF Plant Medical Facility

COMPETENCE a) The necessary awareness, knowledge and skills to fulfill the requirements of the 
job/position. Competence is therefore the level of performance which a person must achieve to carry 
out specified tasks or work without close supervision. b) The ability to perform a particular job in 
compliance with performance standards. 

CONSEQUENCE Consequence is the result of the release on the workforce, local population, or 
the environment.

COSHH Control of Substances Hazardous to Health
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COST BENEFIT ANALYSIS

Cost benefit analysis is the means by which the relative cost and benefits of a number of risk reduction 
measures are evaluated.

CRITICAL FACILITIES AND OPERATIONS:

Those in which there is a serious risk from incidents related to Health, Safety and Environmental

dB(A) Decibels weighted on the A scale

ERP Emergency Response Plan

EL Project Exposure Limit

ELCB Earth leakage contact breaker

EMPLOYEE Any person engaged in activities for the benefit of the Project or CONTRACTOR 
(SUBCONTRACTOR) and who receives payment, even on a temporary basis. This includes so called 
Day Laborers employed by the Project or CONTRACTOR, SUBCONTRACTORS and LOWER TIER 
SUBCONTRACTORS.

EMPLOYMENT All work or activity performed in carrying out an assignment or request of the 
Project or CONTRACTOR, SUBCONTRACTOR, including related activities not specifically covered by 
the assignment or request. This includes driving to and from a workplace.

EMS Environmental Management System

EPC Engineering, Procurement and Construction

ERT Emergency Response Team
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ESD Emergency Shut Down

Excavation Any operation in which the earth is penetrated or removed, including (but not limited 
to): trenching, opening of pits, drilling bore holes, pile driving, digging of foundations, driving of earth 
stakes and pickets. An excavation is any man-made cavity or depression in the earth’s surface.

Excavation Permit A form that documents the work to be done, the checks that have been carried 
out and the safety precautions to be taken, duly authorized by the CONTRACTOR/OWNER or delegate.

EXPOSURE HOUR Exposure hours are the total number of hours worked including overtime and 
training but excluding leaves, sickness and other absences.

EXPOSURE INCIDENT (BLOOD BORNE PATHOGENS) is defined as a specific eye, mouth, or other 
mucous membrane, non-intact skin, or parental contact with blood, or other potentially infectious 
materials, that results from an employee’s duties.

FATALITY (FAT) This is a death resulting from a Work Injury, Occupational or Illness, regardless 
of the time intervening between injury and death.

FATAL ACCIDENT RATE [FAR]

The Rate is the number of work-related Fatalities per 100 million exposure hours.

FIRST AID CASE (FAC) 

A one-time treatment and subsequent observation of minor scratches, cuts, burns, splinters, and so 
forth, which do not ordinarily require medical care. Such treatment and observation is considered 
first aid even though provided by a physician, or registered professional personnel.

GFCI Ground fault circuit interrupter

GOOD SAMARITAN ACT 

Is first aid, given in an emergency, by either a trained or untrained person not designated as a first aid 
provider by his OWNER and whose duties do not normally require providing first aid.
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HAZID Hazard Identification

HEAT STRESS A potentially serious condition resulting from strain on the temperature regulating 
capacity of the body, caused by prolonged exposure to high temperatures or other confounding 
environmental factors. 

HSE Health, Safety and Environment

HSE-MS HSE Management System

HAZARD Hazard is the potential to cause harm, including ill health and injury, damage to 
property, products or the environment, production losses or increased liabilities.

HAZID Hazard Identification is the technique for early identification of the hazards and threats of of 
the hazards and threats of a new facility.

HEMP Hazards and Effects Management Process 

IH Industrial Hygiene

INCIDENT An event or chain of events which has caused or could have caused injury, illness 
and/or damage [loss] to people, assets, the environment or reputation. An incident involves the 
release or near release of a hazard, or has the potential to precipitate to an emergency, disaster 
and/or crisis.

INJURY Physical harm or damage to a person resulting from traumatic contact between the 
body of the person and an outside agency or from exposure to environmental factors. 

ISO 9001 International Standard for Quality Systems

ISO 14001 International Standard for Environmental Management Systems

JHA Job Hazard Analysis 

[Job Hazard Analysis is a systematic process to evaluate a major phase. Examples are steel erection, 
pipe fabrication or installation) A team composed of contract/subcontract individuals knowledgeable 
with the work scope and lead by a competent facilitator performs the review in advance the activity]

JSA Job Safety Analysis
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[Job Safety Analysis is a systematic process to evaluate a   specific work activity.  (Examples would be 
erecting the structural steel for a fin fan, or fabricating or installing the cooling tower pipe spools)  A 
team composed of contract workers and supported by the supervisor conducts the in review in 
advance of the work activity]

LEL Lower Explosive Limit

LEVEL 1 – MED A medical care system capable of providing basic first aid

LEVEL 2 - MED A medical care system capable of providing advanced first aid care.

LEVEL 3 - MED A medical system capable of providing advance life support.

LTIs Lost Time Injuries (LTIs) are the sum of Fatalities, Permanent Total Disabilities and Lost 
Workday Cases but excluding Restricted Work Cases.

LTIF The Lost Time Injury Frequency (LTIF) is the number of Lost Time Injuries per 200.000 
(according to OSHA) exposure hours or per one million exposure hours.

LWC Lost Workday Case

Any work-related injury, which renders the injured person temporarily unable to perform their normal 
work or restricted work on any day after the day on which the injury occurred. Any day includes rest 
day, weekend day, scheduled holiday, public holiday or subsequent day after ceasing employment

MED Medical System

MEDICAL TREATMENT CASE (MTC) 

Any work-related injury that involves neither lost workdays nor restricted workdays but which 
requires treatment by a physician or other medical specialist. MTC does not include first aid even if a 
physician or registered professional person provides this.

SDS Safety Data Sheets

NEAR MISS A Near Miss is an Incident which potentially could have caused Injury or Occupational 
Illness and/or damage (loss) to people, assets, the environment or reputation, but which did not. 

OCCUPATIONAL ILLNESS 
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An abnormal health condition or disorder (physical or mental) that is caused or aggravated by 
exposure to environmental factors associated with the employment, including chemical, physical, 
biological; or ergonomic factors.

PERMANENT PARTIAL DISABILITY (PPD)

Any Work Injury, which results in complete loss, or permanent loss of use, of a member or part of the 
body or any permanent impairment of functions of parts of the body.

PERMANENT TOTAL DISABILITY (PTD)

Permanent Total Disability is any work-related Injury which permanently incapacitates an employee 
and results in termination of employment.

PPE Personal Protective Equipment

PPM Part Per Million

PTW Permit to Work

PTS PENGERANG Technical Standards

RAM Risk Assessment Matrix 

REPUTATION The estimation in which persons or organisations are held; character; good name.

RESTRICTED WORK CASE (RWC)

Any work-related injury which renders the injured person temporarily unable to perform all, but still 
some, of their normal work on any day after the day on which the injury occurred.

RISK Risk represents the probability that an undesirable event will occur, combined with 
consideration given to the severity of the consequences of the event.

RISK CLASSIFICATION

Risk classification is a rating system used to represent the relative risk associated with a particular 
hazard. For the Project, the risk rating system shall be as prescribed by Risk Assessment Matrix.

ROAD TRAFFIC ACCIDENT 
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An Incident that has involved a vehicle and which has resulted in Injury, Illness and/or damage [loss] 
to people, assets, the environment or the OWNER’s reputation.

SCAFFOLDING Scaffolding is defined as a temporary structure which provides access, or from which 
persons work, or which is used to support materials, plant or equipment. It can be divided into two 
types: 

• Unit formwork, Kwickstage, All Round or other types of purpose made frames or units.

• Tube & Fittings: Individual tubes, of varying lengths, held together by individual couplers.

SCAFFOLDING TAG A white plastic holder, marked in red, with the international prohibitive sign 
and the words “Scaffolding tag, Do not use Scaffold”, with an insert card, green on one side and yellow 
on the other (or equivalent system acceptable for CONTRACTOR and OWNER).

SCBA Self Contained Breathing Apparatus 

THREATS Threat(s) are defined as having the potential to cause harm, including ill health and 
injury, damage to property, products or the environment, production losses or increased liabilities.

TLV Threshold Limit Value 

TLV-C Ceiling Limit

TRC Total Reportable Cases (TRC) are the sum of Fatalities, Permanent Total Disabilities, 
Permanent Partial Disabilities, Lost workday Cases, Restricted Work Cases and Medical Treatment 
Cases.

TRCF Total Reportable Case Frequency

(The Total Reportable Case Frequency is the number of Total Reportable Cases per million Exposure 
Hours).

TROIF Total Reportable Occupational Illness Frequency.

(The Total Reportable Occupational Illness Frequency is the number of Occupational Illnesses per 
million Exposure Hours).

TWA Time Weighted Average
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UEL Upper Explosive Limit

WORK-RELATED FATALITY

A work-related Fatality is a death resulting from a work-related Injury or Occupational Illness, 
regardless of the time intervening between Injury/Illness and death.
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APPENDIX 4: ZETO RULES
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APPENDIX 5: PERMIT TO WORK OUTSIDE THE NORMAL SITE WORKING HOURS
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APPENDIX 6: DRAFT HSE PROGRAM

It shall be issued in a next stage


