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1. EXECUTIVE SUMMARY  

 

The environmental impact statement (EIS) of the proposed project development has been prepared based 

on Timor ï Leste environmental licensing law (DL 5/2011) and other relevant regulation that required 

every major development to conduct the environmental impact assessment (EIA) prior to construction and 

operation of the project. The environmental license is also required information by ANPM to approve the 

project location and eventually the design document of the project.   

The proposed project development of fuel terminal in the Suco Lauhata, Liquica, with the total capacity 

of storage tank of 10,000 KL, is considered major development, which will contribute the adverse impacts 

to the environment (land, marine water, groundwater, soil, and air), socio-economic and occupational 

health safety.  All these mentioned impacts should be properly assessed, during the preparation of project 

(project planning and design) in order to mitigate the impacts during the implementation of the project 

(construction and operation stages).  The impact assessment would also need to consider the baseline 

information (existing condition = no project yet) prior to the commencement of the project, which is 

important, as the reference point/information.   This baseline information should be important for the 

future monitoring program of the environmental quality in respect to the project development.  

Based on the impacts and scenarios, developed, the mitigation measures are designed in order to 

eliminate, minimized or offsetting the impact that potentially arise during the project implementation. The 

environmental management and monitoring plan (EMMPs), as presented provide the detail information of 

the impact, mitigation, measured, and cost required to implement them.  The monitoring program with the 

clear KPI (Key Performance Indicator) would also be necessary in order to ensure the effective 

implementation of EMMPs. 

 

1.1 Project Overview 

 

The project development of fuel storage terminal with total storage tank of 10,000 KL which planned to 

be constructed in Suco Lauhata is an investment an investment proposal from Global Oil Storage 

Terminal (MUL) LDA, an international company originated from Singapore that has been in petroleum 

product trading and distribution in Timor ï Leste since 2004. The development will take a total land of 

1.3 HA, which has been secured by the project through the long-term lease with Timor Cement LDA.  

This total area of land will be used to construct the for storage tanks, supporting office, loading and 

unloading bay, and other supporting utilities such as fire water, fire management system, piping system, 

bridges, and  other  miscellaneous  items to make safety  and sustainable operation of the fuel storage 

facility. 

The existing jetty and other basic infrastructure such as national road of Dili ï Liquica and National 

Power gridline, make the selected project location is most suitable, compare to other place. The project 

owner will not have to invest its own capital to construct the jetty, power grid, and road access to the 

project area and to the costumers.  
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Two downstream petroleum products (Gasoline and Diesel fuels) will be imported from foreign countries 

and stored in this storage terminal and distributed to various market outlets such as fuel filling stations in 

Timor ï Leste or any other company such as constructor that required bulk amount of fuel in their 

construction area. As the scale and potential impacts would significant (similar industry in other places), 

the environmental and social impacts assessment would necessary to plan a proper mitigation measures in 

order minimize the impacts and ensure the safety and sustainable operation.  

 

1.2 Relevant Regulatory Framework 

 

The review of existing regulations is very important to provide a legal    information that need to be 

complied by both Government as the regulatory body and project proponent as the implementing agency 

that execute the project. The following table provides the summary of the important relevant legal 

framework in Timor ï Leste to the current proposed development project. 

Table 1.1. Summary of the Relevant Legal Framework to the Business Development  

Subject  Regulation  Relevant  Article 

 Environmental 

Protection  

1. Constitution of Republic of Timor ï Leste  

2. Environmental Licensing law  (Decree law 

5/2011)and base law of environmental 

(decree law 26/2012) 

¶ Article 6- f: Protection  of 

environment and natural 

preservation to ensure the 

sustainability  

Decree laws on environmental protection: 

these two DL are relevant to the project 

development. 

¶ Require for every major 

development to have proper 

environmental license prior to the 

commencement of the 
development   

Downstream 

Petroleum 

product related 

business  

1. Decree law  1/2012: on the Downstream 

sectors 

1. ANPM Regulation no.2/2014, of 24, 

October 2014, first amendment of   the 

decree law  No. 1/2012  

2. ANPM Regulation No. 1 /2013 

3. ANPM Regulation no.3/2014, of 24, 

October 2014, 

4.  ANPM regulation No. 1/2016, March 2, 

2016, on Installation and Operation of Fuel 

Storage Facilities  

Basic regulation  for the business related to 

the downstream petroleum products, 

including the procedures and police for   

safety  the installation and operation of fuel 

storage facilities  

 Crime against 

the 

Environment  

Penal Code II 

 Crime Against the Environment, such as water, 
air, marine, and soil pollution: 

Article 215 ï 218  

 Proper punishment  for the crime against 

the environment  

 Land owner 

and territorial  
¶ Law 3/2017 ï land title in Timor - Leste 

¶ Law  13/2017 -   Special Regime on non-

moveable properties 

¶ Lei 6/2017 ï 19 of Abril 2017  - Spatial 

Planning Law 

¶ Entire regulation should be complied 

by the project owner in solving the land 

issue and title 

¶ Project owner to arrange  the land lease 

with the government  for the parcel of 



10 | P a g e 
 

¶ Law 1/2003 the land that belong to the government  

 Biodiversity 

and protected 

zones 

¶ Decree Law 5/2016 on Protected Area 

¶ Decree Law  6/2020 ï 6 February 2020  - 

Legal Regime of Protection and conservation 

of biodiversity  

¶ Decree law 26/2012 ï  Environment base 

law 

¶ Government resolution in 2012 that 

approved the action plan for biodiversity  

 Assessment on the protected zone and any 
relevant  sensitive biodiversity around 

project area that will be affected by the 

project development  

 Fishery  ¶ Decree Law 5/2004 -  General Regulation on 

Fishing  

¶ Law No.6/2004 on Legal 

¶ Decree Law 14/2004 ï Offences of Fisheries   

 General guidance on the fishery zone and  

regulation to be complied when fishing, 

including the size of the net, etc. 

 Air Quality 

Guideline  
¶ World Health Organization (WHO) ï 2006 ï 

Air quality Guideline for PM 10  

¶ IFC Performance Standard on Ambient air 

quality 

 Adopted in absence of regulation in Timor 

ï Leste. This guideline provide the 
threshold of ambient water quality standard 

measure in PM and flue gases (SO2, NO2, 

Ozone) 

Labor Code, 

Visa and Social 

Security 

¶ Law  4/2012 ï labor code  

¶ Decree law 5/2010 ï Visa Granting  

¶ Law 12/2016 ï social security  

¶ Decree law 17/2017 ï Mechanism to 

implement the social security law 

¶ Labor  and employer right and 

responsibility to be complied  

¶ Company to comply the regulation in 

ensuring the  responsibility in social 

security contribution  

 Solid Waste 

management  

 Decree Law 2/2017 ï Urban Solid waste 

Management System 

 Regulate the current mechanism of urban 

solid waste collection and disposal system  

 Noise and 

Vibration  

 UNTAET Guideline on Ambient Noise - 2002  Adopted the ambient noise  issue from 

UNTAED in absence of Timor ï Leste own 

regulation  

 Climate change 

related issue  
¶ UN Framework to combat global climate 

change in 1992 and Kyoto Protocol  

¶ Vienna Convention in 1993  for the 

protection of ozone layer and Montreal 

protocol 

 Overall guidance on the climate change 

issue and how to build climate adaptation 
program  

 Soil pollution   No regulation yet. But the groundwater will be 

issue if soil shall be polluted  

  

 Water 

resources and 

drinking water  

¶ Decree law 4/2004 -  Water Supply for 

Public Consumption  

¶ Draft ï Law on Water Resource Protection  

¶ Ministerio da Saude ï Timor Leste  - Decree 

Law 31/2020 ï 26 of August  2020 

¶ WHO ï Drinking water quality Standard 

 Drinking water quality standard for human 

consumption. Some other laws such as 

water resource protection need to be 

developed and approved 

 Occupational 

health and 

safety  

IFC and other relevant best practice 

internationally (ISO, Singapore National 

Standard) 

 Various options provided in order to 

minimize   the accident rate related to the 

occupational, health, and safety system. The 
project owner could take this reference and 

tailor into the project need 

Port ¶ Decree Law 3/2003 ï Port Authority  

¶ Decree Law 19/2003 Port Fee and Charge  

¶ Decree Law 4/2003 Minimum  safety  

requirement for cargo 

Project owner to consult the port authority 

regarding any fee apply to permit the vessel 

coming to jetty in Lauhata. Jetty operator to 

comply any necessary legal framework 

inline with the best practice  

Road and 

Transport  
¶ Decree Law 6/2003 ï Highway Code  

¶ Decree Law 2/2003 ï  Base Law on the 

Transport Sector 

Proper consultation on the transport facility 

utilization and weight of the vehicle  
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International  

best practice 

codes 

¶ API 

¶ NFPA 

¶ OSHA 

¶ AS/NZS 

¶ US-EPA 

¶ ASME 

¶ Singapore Standard  

Codes for design and construction of 

various components of the system 
(Tank, pipes, hazardous waste, etc.). 

Detail provided in the table 4.16 

International 

Treaties or 

convention  

that have 

ratified or in 

the future  

¶ MARPOL 

¶ SOLAS 

 

Marine pollution from the oil tanker and 

safety need to be a concern and proper 

certification would be required.  Jetty 

operator to have a capacity to inspect the 

vessel and compliance to the existing rules, 

including the international treaties and other 

best practices. 

 

Beside the legal frame work, the baseline data collection is also an important part of the study to provide 

the necessary data and information to properly asses the impacts and provide the mitigation measures. 

1.3 Baseline Environmental Information  
 

The baseline data of environmental and socio-economic are important to be established prior to the 

development, which will be used as reference information by the project owner and regulatory agencies 

during the implementation of the project. This baseline information is used to perform various analyses to 

support the environmental impacts assessment and proposed the mitigation measures. The baseline data 

should also be useful information as reference to conduct the monitoring program/activities during the 

project implementation. For this study, the following baseline data of environment and socio-economic 

were stablished or collected as part of the Environmental Impact Assessment (EIA) study. 

¶ Groundwater availability and Quality within the project boundary (groundwater pumping test and 

quality measurement) 

¶ Surface water availability and quality from the river, including the flood flow analysis  

¶ Baseline information of air quality measured in term of particulate matter (PM10, PM2.5) , CO2, 

NO2, and  

¶ Noise and Vibration  

¶ Soil quality  

¶ Marine water quality and benthos  

¶ Bottom sediment in coastal area  

¶ Topographic  of  the project area 

¶ Direct observation on the coral and fisheries (for the selected spots) 

¶ Geo-technical site investigation and other soil transport parameters 

¶ Tidal data collection  

¶ Social economic data collection (direct survey and interview) 

These above baseline information/data was used to help assess the environmental and social impacts of 

the project development.   Besides, the use the above baseline information for the project development, 
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the data or information would also be important  information for both regulatory agency (Government) 

and project owner to conduct the environmental quality evaluation in the future after the project 

implementation to know the real impact of the project to quality of environment. By comparing the 

quality of the environmental parameters prior to the project development with the quality of 

environmental parameters anytime during the operation, the conclusion can be made in regard to how 

much contribution from the project to the overall environmental quality. The data and baseline 

information would also be useful in case any dispute or claim from the government or community 

regarding the negative impacts.  

 

1.4 Summary of Impacts and Mitigation Measures 
 

 

Using the baseline information combine with the environmental modeling (hydrologic, hydraulic, and 

hydrodynamic) and review of various literatures and information from past experience of similar industry, 

the environmental and social impact of each stage of project development (construction, operation, and 

decommissioning) were established. The following table provides summary of each impact and mitigation 

measured in relation of the project implementation of proposed fuel storage terminal system in the Suco 

of Lauhata. 
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Table 1.2 Summary of Impact and Mitigation Measures during the Construction Period   

Impact Assessed and Mitigation  Measure during  Construction Period  

Impacts Parameters  Prevention   action  Control action Corrective Action    

Air quality 

Degradation   

PM 

¶ Soil compaction to cover the ground 

surface  

¶ Construction site to be always wet to 

avoid PM 

¶ Workers shall be provided with 

adequate PPE during construction 

¶ The company to establish Working rules 

that required the use of PPE as 

mandatory requirement for the 

constructions activities.  

¶ Stop  the activity in case wind is very 

strong to diffuse the particulate material  

from one place to the other  

¶ Water Spraying in the ground to 

suspend the particulate matter  

¶ Application of PPE (face mask 

or nose protection) in the 

construction area   

¶ Construction of fence with   or 
barrier to separate the 

construction area from the 

external influence  

¶ Reduce the speed of vehicle 

entering the project site to 

minimize the rate of dispersion 

of the PM  

¶ Construct the stock pile of the 

soil material that already 

excavated  for better control the 

movement of PM 

¶ Company to provide health care 

for constructions workers 

¶ The project owner to  Improve 

supervision system on the 

implementation of prevention and 

control measures 

¶ The project owner to implement 

the mechanism of responding the 

community  on the complaint and 

follow up with the solution  

Flue gases 

(CO2, NO2, 

SOx) 

¶ Regular maintenance of machinery and 
vehicle  

¶ Application of PPE (face mask  or nose 

protection) in the construction area  

¶ Construction of fence  or barrider 

¶ Stop the operation (if the equipment 

emit gases out of ordinary) 

¶ The company to establish Working rules 

that required the use of PPE as 

mandatory requirement for the 

constructions activities 

¶  Application of latest version of 
equipment that produce less flue gasses 

¶ Stop the activity in case wind is very 

strong to diffuse gas emissions  

¶ Application of latest version of 

equipment that produce less 

flue gases 

¶ Regular maintenance of 

machinery and vehicle  

¶ Application of PPE (face mask) 

in the construction area  

¶ Construction of fence  or barrier 

 

¶ Company to provide health care 

for constructions workers 

¶ The project owner to  Improve 

supervision system on the 

implementation of prevention and 

control measures 

¶ The project owner to implement 

the mechanism of responding the 

community  on the complaint and 

follow up with the solution 
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Marine 

water quality  

 High turbidity 

of storm water 

runoff can 

impact the 

marine water 

body (high 

turbidity and 

sediment load 

to the coral) 

¶ Construction activity such as foundation 
work or other land development will be 

conducted during the dry season.  

¶ Temporary detention basins to capture 

most of sediment  

¶ Suspend the construction work during 

the rainy day 

¶ Temporary detention basins to 

capture most of sediment  

¶ Stock piling of soil excavated in 

one place  to control the soil 

movement and control the 

sediment  

¶ Measurement of turbidity of 

marine water (prior and after the 

rainy day) 

¶ Check the detention pond and 

improve if  it is not effective  

Occupationa

l Health and 

Safety  

Work related 

electricity, 

including 

electrical 

installation  

 

¶ Proper health checkup prior work and 

during the work if there is any symptom 
or sickness  

¶ Recruit only competent worker in 

electrical related works 

¶ Proper training prior to executing the 

certain work.  

¶ Certain special work such as electrical 

work should be  done by person who 

has  certified training related to 

electrical work  

¶ Proper grounding  for electrical related 

work  

¶ Strong supervision of the work  

¶ Application proper PPE for any 

respective work (Body protection for 

height, protection for electrical shocked, 

etc.) 

¶ Project owner shall provide the protocol 

for COVID-19 protection (washing 

hand place, temperature check, etc.) 

¶ Detail risk assessment shall be provided 

later during the execution of a specific 

task, including risk prevention, control 
and corrective actions 

¶ Supervisor to control the worker to 

follow proper working procedures 

¶ Work according to SOP of each item 

 

¶ Stop the work and  help the 

victim  

¶ Apply the first aid for the minor 

injury  

¶ Evacuate as soon as possible to 

the nearest help/health  center 

in Lauhata  or hospital  I 

Liquica or if it is major then 

evacuate to the National  

Hospital  

¶ Using the proper PPE   

¶ Temporary medical help in the 

project site to provide  help in 

case accident  

¶ Dedicate team to response the 
emergency in the field  

¶ provide emergency contact 

number (ambulance, 

firefighting, police) and display 

it in accessible location 

¶ Company to establish the 

procedure to promote health 

awareness system  

¶ The company to let the workers 
completely recovery from  work 

related injuries or sickness, 

including physiological and 

physical recoveries before resume 

they works 

¶ The company to provide a 

maximum supervision on workers 

activities 

¶ The company to enforce rules and 

policy strictly  

¶ The company to perform 
assessment on the event  and 

implement the results of the 

assessment as corrective action 

(what cause and why it happened 

to avoid similar accident  in the 

future 

¶ Proper compensation to the victim 
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work and hour of work 

Welding 

¶ Proper health checkup prior work and 

during the work if there is any symptom 

or sickness  

¶ Recruit only competent worker in 

mechanical  related works/specialist in 

welding 

¶ Proper training prior to executing the 

certain work.  

¶ Strong supervision of the work  

¶ Application proper PPE for any 
respective work  

¶ Project owner shall provide the protocol 

for COVID-19 protection (washing 

hand place, temperature check, etc.) 

¶ Detail risk assessment shall be provided 

later during the execution of a specific 

task, including risk prevention, control 

and corrective actions 

¶ Supervisor to control the worker to 

follow proper working procedures 

¶ Work according to SOP of each item 
work and hour of work 

 

¶ Stop the work and  help the 

victim  

¶ Apply the first aid for the minor 

injury  

¶ Evacuate as soon as possible to 

the nearest help/health  center 

in Lauhata  or hospital  I 

Liquica or if it is major then 

evacuate to the National  
Hospital  

¶ Using the proper PPE   

¶ Temporary medical help in the 

project site to provide  help in 

case accident  

¶ Dedicate team to response the 

emergency in the field  

¶ provide emergency contact 

number ( ambulance, 

firefighting, police) and display 

it in accessible location 

 

¶ Company to establish the 

procedure to promote health 

awareness system  

¶ The company to let the workers 

completely recovery from  work 

related injuries or sickness, 

including physiological and 

physical recoveries before resume 
they works 

¶ The company to provide a 

maximum supervision on workers 

activities 

¶ The company to enforce rules and 

policy strictly  

¶ The company to perform 

assessment on the event  and 

implement the results of the 

assessment as corrective action 

(what cause and why it happened 
to avoid similar accident  in the 

future 

¶ Proper compensation to the victim 

Exposure to 

heat  

¶ Proper health checkup prior work and 

during the work if there is any symptom 
or sickness  

¶ Company to establish the procedure to 

promote health awareness system  

¶ Establish the proper working schedule  

for the workers and  avoid the heat 

impact directly  

¶ Proper training prior to executing the 

certain work.  

¶ Strong supervision of the work  

¶ Application proper PPE for any 

respective work (noise protection, ear 
protection, body protection for height, 

etc.) 

¶ Project owner shall provide the protocol 

¶ Stop the work and  help the 

victim  

¶ Apply the first aid for the minor 

injury  

¶ Using the proper PPE (eye, 

nose, ear, protection system) 

¶ Temporary medical help in the 
project site to provide  help in 

case accident  

¶ Dedicate team to response the 

emergency in the field  

¶ provide emergency contact 

number ( ambulance, 

firefighting, police) and display 

it in accessible location 

 

¶ Company to establish the 

procedure to promote health 

awareness system  

¶ The company to let the workers 

completely recovery from  work 

related injuries or sickness, 

including physiological and 

physical recoveries before resume 

they works 

¶ The company to provide a 

maximum supervision on workers 

activities 

¶ The company to enforce rules and 

policy strictly  
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for COVID-19 protection (washing 

hand place, temperature check, etc.) 

¶ Indoor work execution (some work  can 

be done inside to avoid the direct heat 

impact from the sun) 

¶ Supervisor to control the worker to 
follow proper working procedures 

¶ Work according to SOP of each item 

work and hour of work 

¶ The company to perform 

assessment on the event  and 

implement the results of the 

assessment as corrective action 

(what cause and why it happened 

to avoid similar accident  in the 

future 

Exposure to the 

dust and 

particular 

matter 

 

¶ Proper health checkup prior work and 

during the work if there is any symptom 

or sickness 

¶ Company to establish the procedure to 

promote health awareness system 

¶ Application proper PPE 

¶ Suspend the work in case strong wind 

that cause high dispersion of PM 

¶ Supervisor to control the worker to 

follow proper working procedures 

¶ Work according to SOP of each item 

work and hour of work 

 

¶ Stop the work and  help the 

victim 

¶ Apply the first aid for the minor 

injury 

¶ Evacuate as soon as possible to 

the nearest help/health  center 

in Lauhata  or hospital  I 

Liquica or if it is major then 

evacuate to the National  
Hospital 

¶ Using the proper PPE 

¶ Temporary medical help in the 

project site to provide  help in 

case accident 

¶ Dedicate team to response the 

emergency in the field 

¶ Work according to SOP  of 

each item work and hour of 

work 

¶ provide emergency contact 
number ( ambulance, 

firefighting, police) and display 

it in accessible location 

¶ Company to establish the 

procedure to promote health 

awareness system  

¶ The company to let the workers 

completely recovery from  work 

related injuries or sickness, 

including physiological and 

physical recoveries before resume 

they works 

¶ The company to provide a 

maximum supervision on workers 

activities 

¶ The company to enforce rules and 

policy strictly  
¶ The company to perform 

assessment on the event  and 

implement the results of the 

assessment as corrective action 

(what cause and why it happened 

to avoid similar accident  in the 

future 

¶ Proper compensation to the victim 

Risk injury 

related to 

accident 

(vehicle, heavy 

duty equipment, 

etc.) 

¶ Proper health checkup prior work and 

during the work if there is any symptom 

or sickness  

¶ Recruit only competent worker 

according to the type of work (driver of 

heavy machinery, etc.) 

¶ Proper training prior to executing the 

¶ Stop the work and  help the 

victim  

¶ Apply the first aid for the minor 

injury  

¶ Evacuate as soon as possible to 

the nearest help/health  center 

in Lauhata  or hospital  I 

¶ Company to establish the 

procedure to promote health 

awareness system  

¶ The company to let the workers 

completely recovery from  work 

related injuries or sickness, 

including physiological and 
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 certain work.  

¶ Strong supervision of the work  

¶ Application  of proper PPE  

¶ Project owner shall provide the protocol 

for COVID-19 protection (washing 

hand place, temperature check, etc.) 

¶ Further detail of risk for each work item 

shall be provided later during the 

execution of a specific task, including 

method to mitigate the risk 

¶ Supervisor to control the worker to 

follow proper working procedures 

¶ Work according to SOP of each item 

work and hour of work 

Liquica or if it is major then 

evacuate to the National  

Hospital  

¶ Using the proper   

¶ Temporary medical help in the 

project site to provide  help in 
case accident  

¶ Dedicate team to response the 

emergency in the field  

¶ Work according to SOP  of 

each item work and hour of 

work  

¶ provide emergency contact 

number ( ambulance, 

firefighting, police) and display 

it in accessible location 

physical recoveries before resume 

they works 

¶ The company to provide a 

maximum supervision on workers 

activities 

¶ The company to enforce rules and 

policy strictly  
¶ The company to perform 

assessment on the event  and 

implement the results of the 

assessment as corrective action 

(what cause and why it happened 

to avoid similar accident  in the 

future 

¶ Proper compensation to the victim  

Risk of death  

¶ Proper health checkup prior work and 

during the work if there is any symptom 

or sickness  

¶ Company to establish the procedure to 

promote health awareness system  

¶ Strong supervision of the work  

¶ Application proper PPE for any 

respective work (noise protection, ear 

protection, body protection for height, 

etc.) 

¶ Project owner shall provide the protocol 

for COVID-19 protection (washing 

hand place, temperature check, etc.) 

¶ Further detail of risk for each work item 
shall be provided later during the 

execution of a specific task, including 

method to mitigate the risk  

¶ Supervisor to control the worker to 

follow proper working procedures 

¶  Work according to SOP of each item 

work and hour of work 

¶ Stop the work and  help the 

victim or sick person 

¶ Evacuate as soon as possible to 

the nearest help/health  center 

in Lauhata  or hospital  I 

Liquica or if it is major then 

evacuate to the National  

Hospital  

¶ Temporary medical help in the 

project site to provide  help in 

case accident or other sickness  

¶ Dedicate team to response the 

emergency in the field  

¶ provide emergency contact 

number ( ambulance, 

firefighting, police) and display 

it in accessible location 

 

¶ Company to establish the 

procedure to promote health 
awareness system  

¶ The company to let the workers 

completely recovery from  work 

related injuries or sickness, 

including physiological and 

physical recoveries before resume 

they works 

¶ The company to provide a 

maximum supervision on workers 

activities 

¶ The company to enforce rules and 

policy strictly  
¶ The company to perform 

assessment on the event  and 

implement the results of the 

assessment as corrective action 

(what cause and why it happened 

to avoid similar accident  in the 

future 

¶ Proper compensation to the victim 
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Traffic 

disturbance/r

isk  

Traffic 

Accident  

¶ Assign dedicated person to watch and 

direct the traffic  related to construction 

activity  

¶ Only trained driver would drive any 

vehicular in the project area  

¶ Proper vehicle inspection  

¶ Proper traffic sign to indicate the on-

going construction activity 

¶ all driver should have valid license to 

drive any project related vehicles 

¶ all driver should undergoing alcohol 

test, fitness test, drug test etc., before 

driving any project related vehicles 

¶ All drivers should be made aware of 

emergency contact numbers 

¶ Mandatory of using the safety belt while 

operating the vehicles 

¶ Employer should provide first aid 

Training to all drivers 

¶ constant inspection and maintenance to 

all project's vehicles by experienced 

and/or certified mechanics 

¶ use the proper PPE in the project area  

¶ Slow down the speed of 
vehicle in the construction 

area (traffic sign) 

¶ Assign dedicated person to 

watch and direct the traffic  

related to construction activity 

¶ Follow proper traffic sign 

(direction, speed limit inside 

the construction area) 

¶ Stop the activity and help the 

victim 

¶ in any accidents that results in 
injuries, apply first aid to the 

casualties 

¶ in case of big accident, 

drivers should call ambulance 

and Fire Fighter 

¶ Evacuate the victim or injury 

person   to the clinic  of 

hospital 

 

¶ Proper treatment in the hospital or 

clinic. The company should 

already provide the health 

insurance coverage for the 

employee  

¶ maximum attention to the drivers' 
health, behaviors, drivers' driver 

license, vehicle's conditions 

¶ repair the damaged vehicles 

before re-use them,  

¶ perform assessment and 

implement the results of the 

assessment  

¶ Response team to help resolve the  

traffic accident  

¶ Pay damaged  if needed  

¶ In case loss life,  then pay proper 
compensation or  face any legal 

obligation 

¶ Inform the relevant authority 

regarding the serious accident  

¶ Investigate the incident and 

provide the report  

Temporary 

Congestion  

¶ Assign dedicated person to watch and 

direct the traffic  related to construction 

activity 

¶ Any material deployment could be done 

during the nighttime or non-busy hour 

to avoid  the congestion   

¶ Park in dedicate spot/ area 

¶ Put up traffic signs in the area 

¶ Dedicated person to watch the 

traffic and direct the traffic flow 

to let other go  in order to avoid 

the accident  

¶ Monitor vehicle movement 

¶ Assign dedicated person to 

watch and direct the traffic 

related to construction activity 
¶ Proper traffic sign (direction, 

speed limit inside the 

construction area) 

¶ Monitor vehicle movement 

¶ Assign dedicated person to watch 

and direct the traffic related to 

construction activity 

¶ Proper traffic sign (direction, 

speed limit inside the construction 

area) 

¶ Internal team to help resolve the 

traffic congestion   

 

Loss of life 

 

¶ Assign dedicated person to watch and 

direct the traffic  related to construction 

activity  

¶ Only trained driver would drive any 

¶ Dedicate team to response the 

emergency in the field 

¶ Quick responses to any 
emergency accident  

¶ The company team to contact the 

emergency ambulance to evacuate   

the victim to the Hospital for 

further autopsy  
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vehicular in the project area  

¶ Proper vehicle inspection  

¶ Proper traffic sign to indicate the on-

going construction activity 

¶ all driver should have valid license to 

drive any project related vehicles 

¶ all driver should undergoing alcohol 

test, fitness test, drug test etc., before 

driving any project related vehicles 

¶ All drivers should be made aware of 

emergency contact numbers 

¶ Mandatory of using the safety belt while 

operating the vehicles 

¶ Employer should provide first aid 

Training to all drivers 

¶ constant inspection and maintenance to 

all project's vehicles by experienced 
and/or certified mechanics 

¶ use the proper PPE in the project area  

¶ Monitoring from management  

¶ To establish coordination with relevant 

entities for emergency rescue through 

helicopter/marine transport (unexpected 

event) 

¶ Evacuate the victim or injury 

person to the clinic of hospital 

¶ Contact relevant entities for 

emergency rescue through air 

and marine transport 

(unexpected event) 

¶ Contact emergency numbers in 

case of emergency 

¶  Apply first aid 

 

¶ Inform to the family and relative 

¶ Proper compensation to the family 

victim  

¶ Report on the issue for lesson 

learned in the future  

¶ Proper compensation to the victim 
family 

¶ Assessment of the current 

measures and implements the 

assessment result. 

Noise  

¶ Disturb the 

convenience 

of the  

community  

¶ To big noise 

could 

potentially 

cause the 

health hazard   

¶ Use the PPE  (ear protection equipment) 

within the project area  

¶ Schedule the construction activity only 

during the day time 

¶  Apply equipment or device that only 

produce less noise  

¶ Construction of fence /noise barrier  

¶ Use the PPE  (ear protection 

equipment) within the project 

area  

¶ Evacuate workers or affected 

community to clinic or hospital 

if workers' or affected 

community ears suffer from 

noise 

¶ Measurement of noise level 

¶ Register complaint  from the 

community  

¶ Proponent should ditch 

machineries that produce high 
noise and use low noise 

machineries 

¶ Company should let the affected 

worker recover before resume for 

work  

¶ Supervision to workers  

Vibration  
¶ Potential 

collapse of 

old Aipelo 

prison  

¶ Monitor the vibration level  from the 

source of vibration and further distance 

away  from the source to know the 

vibration level 

¶ Apply PPE  for the worker 

within the project area during 

the execution of work   

¶ Stop the work if there is 

¶ Re-construct the damaged 

building or compensation if any 

damaged due to vibration from the 

project  
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¶ Structural 

crack of the 

building 

within the 

radius of 50 

m 

¶ Apply PPE  for the worker within the 

project area during the execution of 

work   

¶ Apply some safer technique of 

foundation work that produce minimum 

vibration  

¶ Coordination with Aipelo Prison 

management  

¶ Notice board to be displayed next 

access point to Aipelu prison to inform 

the visitors on the project activity near 

the prison 

complaint from the community 

(including Aipelo Prison's 

security or Management) 

¶ Inform local authority including 

Secretariat State for Art and 

Culture and other relevant 
government institutions 

¶ Temporary medical to provided 

help in case there is any victims 

from Aipelo Prison collapsed 

¶  Dedicate team to response the 

emergency in the field 

¶  Evacuate the casualties to 

nearest hospital 

¶ Investigate the incident  and 

provide the report to the relevant 

agencies  

¶ Perform assessment on the 

existing measures and implement 

the result of assessment 

Mineral 

impacts and  

Fossil or 

human 

bones  

Any mineral 

identification 

during the 

construction  

The project proponent to consult the 

Ministry of  Petroleum and Mineral 

Resources to discuss the solution of the 

presence of mineral and implication to the 

project development 

¶ Report and consult to the 

ANPM or Ministry of 

petroleum for any suspicious 

chemical or material that 
excavated during the land 

preparation 

¶ Stop the construction activity 

and inform the relevant 

authority  

¶ Perhaps if the mineral resources  

is so large, then  ANPM should 

suspended the license  of the 

construction and proposed 
compensation to the project owner  

¶ The project owner to consult with 

ANPM to  come up with  a new 

site for the project development 

Fossil or human 

bones   

¶  Project proponent to coordinate with 

the relevant government authority 

during the commencement and 

execution of project construction, 

especially during the excavation of 

foundation  

¶ Carefully excavation, not to destroy the 

bones/body in case there is any 

¶ Stop the construction activity 

and inform the relevant 

authority  

¶ Help the government in the 

process of evacuating the body  

¶ Report on the finding  

¶ Resume the construction activity  

Cultural 

Impacts 

Culturally, the 

presence  of the 

project to the 

new 

environment 

will required 

sort cultural 

The company  may consider the cultural 

ceremony during the ground breaking 

ceremony to start the construction of the 

project  

The project owner to consult the 

Secretariat of State of Art and 

Culture to conduct cultural 

initiation ceremony during the 

ground breaking  

The project owner to consult the 

Secretariat of State of Art and Culture 

to conduct cultural initiation 

ceremony during the ground breaking 
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introduction  

Community 

Health and 

Safety  

Noise  

¶ Relocate people nearby project area 

(within less than 10 meter from the 

project area)  

¶ Socialization of project to the 

community in Lauhata (community 

consultation) 

¶ Set the boundary of noise impact to the 
community 

¶ Permit the access only  during  no 

construction activity or no noise 

¶ Use equipment that produce less noise   

¶ Set the boundary of noise 

impact to the community  

¶ The project owner to made 

available of nose protection 

equipment in case the 

community members have 

urgent access to  the project site 
during the construction  

¶ Use equipment that produce 

less noise  

¶ Register the complaint from the 

community regarding the noise 

level 

¶ Report and follow up the 

complaint  

Air Quality  

¶ Relocate people nearby project area 

(within less than 10 m from the project 

boundary) 

¶ Socialization of project to the 

community in Lauhata (community 

consultation) 

¶ Mandatory use of PPE inside 

the project area  

¶ Prohibited the community 

member to access in the project 

site without any permission  

¶ Register the complaint from the 

community regarding the noise 

level 

¶ Report and follow up the 

complaint 

Traffic  

accident  

¶ Assign dedicated person to watch and 

direct the traffic  related to construction 
activity  

¶ Only trained driver would drive any 

vehicular in the project area  

¶ Proper vehicle inspection  

¶ Proper traffic sign to indicate the on-

going construction activity 

¶ all driver should have valid license to 

drive any project related vehicles 

¶ all driver should undergoing alcohol 

test, fitness test, drug test etc., before 

driving any project related vehicles 

¶ All drivers should be made aware of 

emergency contact numbers 

¶ Mandatory of using the safety belt while 

operating the vehicles 

¶ Employer should provide first aid 

Training to all drivers 

¶ Information to the community 

regarding the project  

¶ Consult and promote to the 
community to use PPE in the 

risk area (nearby project area) 

¶ Monitor vehicle movement 

¶ Assign dedicated person to 

watch and direct the traffic 

related to construction activity 

¶ Proper traffic sign (direction, 

speed limit inside the 

construction area) 

¶ Evaluate community member in 

case any accident/respiratory 
problem occur to the 

community due to project 

development 

¶  Evacuate community member 

to the clinic or hospital for 

further treatment 

¶ Register the complaint from the 

community  and follow up the 
concern  

¶ Internal team to help resolve the 

traffic 
¶ proper compensation 
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¶ constant inspection and maintenance to 

all project's vehicles by experienced 

and/or certified mechanics 

¶ use the proper PPE in the project area  

 

 

Table 1.3 Summary of Impact and Mitigation Measures during the Operation Period   

Impact Assessed and Mitigation  Measure during  the  Operation 

Impacts 
Area of 

Coverage Particular concern  Prevention Action  

 Control Action CorrectionAction 

Flooding Facility area 

storm water 

washed the oil 

polluted surface 

and contribute 

pollution to 

marine water 

body  

¶ Frequent washing the ground  

where the oil spill prior to the 

heavy rain  

¶ Isolated a major spill and 

cleaned up quickly prior to 

the  heavy rain 

¶ design a proper drainage 

network in the facility to 

accommodate storm water in 
the facility 

¶ keep drainage clean 

¶ design a proper Wastewater 

Treatment System that can 

work properly during storm 

seasons 

¶ Utilization of weather 

information to detect the  

future rainstorm that produce 

flood for the adjustment of 

operation in facility  (no 

operation during the heavy 
storm) 

¶ Minimization of oil leaking in 

the project facility through 

proper design and 

construction (high standard 

¶ Minimization of oil leaking 

in the project facility 

through proper design and 

construction (high standard 

design) 

¶ stop the activities in the 

facility 

¶ cut off/switch off the 

electricity in the facility for 

preventing short circuit 

¶ facility personnel should 

stay alarm during storm 

¶ contact relevant institution 

during flooding if needed 

assistance 

 

 

 

¶ The facility should be cleaned-up 

before any activity begins 

¶ Regular inspection should 

conducted on the facility for any 

damages during flooding 

¶ Regular maintenance should be 

conducted on damages occur 

during flooding 

¶ The project owner to have a 
maximum supervision to the 

employees during flooding seasons 

¶ Brief employees after flooding and 

before work 

¶  perform assessment on the 

existing preventions and control 

measures and implement the result 

of the assessment 

¶ Monitor the marine water quality, 

after the rain (if any evidence of oil 

spill) 

¶ Investigate and provide the report 

to be submitted to the relevant 

government agencies 

¶ Disposal of the waste oil in the 

proper place  
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design) 

Riverine 

flooding  

Flood magnitude 

at higher 

frequency  of 50 ï

year could  

overflow from 

river and cause 

damaged in the 

project site  - 

emergency 

situation 

 

¶ proper engineering design 

that account for worst case 

scenario  

¶ Retaining wall 

¶  construction of main 

drainage canal to reroute the 

overflow of flood 

¶ Construction of elevated floor 

level 

¶ River cleaning (under bridge 
specially) to maintain the 

river carrying capacity 

¶  maintenance of drainage 

system inside the facility 

¶ Monitoring the rainfall in the 

upland catchment system to 

project the flooding risk 

¶ Install the  water level 

measurement in the river to 

know the flood level in 

respect to the project facility   

¶ stop the activities in the 

facility if the water level in 

the river reach certain level 

¶ cut off/switch off the 

electricity in the facility for 

preventing short circuit 

¶ facility personnel should 

stay alarm during storm 

¶  Flood emergency response, 

Flooding Warning system 

and emergency 

preparedness 

¶ contact relevant institution 

during flooding if needed 

assistance 

¶ Flood emergency response 

Flooding warning system 

and emergency 

preparedness  

¶ Monitoring the rainfall in 

the upland catchment 

system to project the 

flooding risk  

¶ Retaining wall 

¶ Construction of main 

drainage canal to reroute the 

overflow of flood water 

¶ Construction elevated floor 

level · River cleaning 

(under bridge especially) to 
maintain the river carrying 

capacity 

¶ Maintenance of drainage 

system inside the project 

facility 

¶ Emergency flooding insurance for 

higher frequency of 50 -years 

¶ Flood report assessment to 

investigate the damaged and 

recovery  

¶ Cleaning  the drainage system  

¶ Restore the operation  

¶ Perform assessment on the existing 

preventions and control measures 

and implement the result of the 
assessment  
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Coastal 

Flooding  

 During the high 

tide, could 

potentially wipe 

out the facility  - 

emergency 

condition 

¶ Coastal wall protection 

¶ Elevated floor level of project 

area 

¶ proper engineering design 

that account for worst case 

scenario of highest tide  

¶ Monitoring of Tidal level  

with reference of the floor 

level of the project   

¶ stop the activities in the 

facility if the tidal level 

reach at the certain level 

(refer to floor level) 

¶ cut off/switch off the 

electricity in the facility for 
preventing short circuit 

¶ facility personnel should 

stay alarm 

¶  Emergency response 

Planning and recovery 

system 

¶ Coastal wall protection 

¶ Elevated floor level of 

project area  

¶ After the event, the project 

owner/a team to perform 

assessment on the existing 

preventions and control measures 

and implement the result of the 

assessment  

¶ Make any necessary adjustment or 

improvement of the coastal 

inundation based on lesson learned   

 

Minor 

Oil Spill  

In Loading 

and 

unloading 

area and 

pipes 

Economic loss, 

pollutant 

transport, and 

could cause fire 

hazard  

¶ High standard design and 

construction of the pipes, 

hoses, electric system, 
instrumentation) according to 

API, NFPA, and other good 

industry practice 

¶  Establishment of operational 

procedures including Oil Spill 

Contingency Planning 

¶ Steps/Work instruction on the 

operation of the facilities are 

posted in visible area 

¶ establishment of the 

management system for oil 
spill management tools or oil-

water separator  and others to 

ensure that they are in 

working conditions 

¶ conduct oil spill drill as 

recommended by the 

authority (every month during 

the first year of operation, 

once in every three months 

during the second and third 

¶ Evaluate the situation, if 

localize spill, then shutoff 

the operation in that 
particular area or if the spill 

involve whole facility, then 

shutdown the fuel terminal  

¶ Isolate the spill area and 

wash the ground surface 

with the clean water  and 

collect wash off  liquid in 

the drainage system  

¶ Send (pump out from the 

drainage )  the oil-water 

mixture to the OWS for the 
treatment system  

¶ Collect the solid waste from 

the oil-water separator for 

further disposal  

¶ Implement the oil spill 

contingency plan 

¶ well trained operational 

staffs  to operate the facility 

¶ Notify the Authority on the 

incident 

¶ Dispose the oil waste into the 

proper place (Tibar dumpsite and 
also to Tanker) 

¶ Investigate the cause and prepare  

the report and submit to the 

relevant agencies  

¶ Periodic  inspection should be  

conducted and maintenance should 

made based on the result of the 

inspection, 

¶ review the SOPs for accurate and 

precise actions and to see the 

improvement in responding the 
actual condition 

¶ training and refreshment training 

to staffs on the SOPs and OSCP 

¶  Notify the Authority on the 

incident 

¶ Follow up the incident report and 

recommendation on any further 

improvement required to avoid the 

minor-oil spill in the project 

facility  
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year of operation and once in 

every six months during 

fourth year of operation), so 

that the employees are well 

aware on the actions to be 

taken when spill occur. 

¶ Well trained operational staffs 

to operate the facility 

  

Major oil 

spill  
Tank farm 

Economic loss 

and  potential fire 

hazard 

¶ Design and construction 

(API, NFPA, etc.) and 

construction of the system 

(tank, pipe, valve, joint, etc.) 

with high standard quality of 

material, level, and safety to 

ensure no major spill from the 

tank or valve, joint, etc. 

¶ Proper design and installation 

of instrument and control 
system to ensure and 

eliminate the error in the 

operation that cause spill   

¶ Establishment of operational 

procedures including Oil Spill 

Contingency Planning 

¶ Steps/Work instruction on the 

operation of the facilities are 

posted in visible area 

¶ Designed and construction of 

secondary containment 

system to store the oil spill 

inside this containment  

¶ Ensure that automatic control 

system (oil level) in the tank  

is working properly to avoid 

overfilling capacity that cause 

spill  

¶ Establish  good 

communication between the 

¶ Stop the operation  to deal 
with the emergency  

¶ Implement the oil spill 

contingency plan (the oil 

spill contingency plan in the 

tank will be prepared by  the 

project owner and submitted 

to the relevant authority 

during the DED stage) 

¶ Mandatory of using the 

respiratory protective 

equipment and other PPE  
in the project area and the 

community nearby  

¶ Disseminate the information 

to public and community  

¶ Treatment of oil-water 

mixture with the oil-water 

separator  

¶ Dispose the waste-sludge in 

Tibar or send back to 

Singapore via tanker  

¶ Notify the Authority on the 
during the incident 

 

 

¶ Mobilize the indepedente 

assessment team, include the 

relevant government agency to 

asses accident, including the cause 

of accident and recommendation 

for the future improvement  

¶ Regular  inspection should 

conducted and maintenance should 

made based on the result of the 

inspection 

¶ Review the SOPs for accurate and 
precise actions, 

¶ Training and refreshment training 

to staffs on the SOPs and OSCP 

¶  Notify the Authority on the 

incident with the report  

¶ Re-start the operation  
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unloading jetty and facility 

during the loading and 

unloading fuel to  ensure 

transfer fuel safely (avoid 

spill) 

¶ Proper testing and trial prior 

to fully operation of the 

storage tank 

¶ establishment of the 

management system for oil 

spill equipment such as 

boom, skimmer and others to 
ensure that they are in 

working conditions 

¶ conduct oil spill drill as 

recommended by the 

authority (every month during 

the first year of operation, 

once in every three months 

during the second and third 

year of operation and once in 

every six months during 

fourth year of operation), so 
that the employees are well 

aware on the actions to be 

taken when spill occur. 

¶ Follow proper operating 

procedure to prevent the 

major spill  

¶ Well trained operation to 

operation system 

¶ Establishment of 

Coordination with external 

entities or other companies to 
assist in responding to major 

spill 
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Pipe/Joint  

between the 

jetty and 

storage tank 

polluted the 

marine water 

body and 

transported to 

large extend of 

coastal area 

¶ All the pipes and joint must 

be designed with high quality 

of material (corrosion 

resistance, etc.) and installed 

to ensure the durability 

(follow the API, NFPA, and 
other best international 

practice  required in the 

ANPM regulation) 

¶ Bridge design and 

construction for the high 

standard to ensure the 

durability and strength as 

platform of pipe 

¶ Stop the work of loading and 

unloading in jetty during the 

heavy rain, as heavy rain shall 
produce flooding that  may 

generate flood disaster, which 

affect  the pipe  

¶ Regular inspection and 

maintenance of the piping 

system and joints to ensure 

the normal operation, 

especially prior to unloading 

of fuel in the jetty  

¶ Establishment of operational 

procedures including Oil Spill 

Contingency Planning 

¶ Steps/Work instruction on the 

operation of the facilities are 

posted in visible area 

¶ establishment of the 

management system for oil 

spill equipment such as 

boom, skimmer and others to 

ensure that they are in 

working conditions 

¶ conduct oil spill drill as 

recommended by the 

¶ Stop the fuel unloading in 

the jetty to minimize the oil 

spill in the pipe by 

disconnecting the pipe to 

vessel/tanker 

¶ Close the valve to stop 

further spill of oil into the 

marine water body 

¶ Shutdown the operation of 

the oil terminal if necessary 

to concentrate all the 
resources in dealing with 

the oil spill  

¶ Implement the contingency 

plan on the oil spill (detail 

contingency plan in each 

area of risk will be prepared 

by the project owner and 

submitted to ANPM as part 

of DED document) 

¶ Monitor closely the 

implementation of spill 
contingency plan and 

mobilize any necessary 

extra resources to 

handle/control the spill from 

spreading into the wider 

area 

¶ Notify the Authority on the 

during the incident  

 

 

¶ Mobilize independent team to 

assess and evaluate the incident 

and produce the report  

¶ Follow up the report or implement 

the recommendation in the report 

for future improvement  

¶ Inspect the pipe and joint by the 

certified inspector to recommend 
any improvement or replacement  

¶ Improve the communication 

system, especially between the 

jetty and facility    

¶ Review the SOPs for accurate and 

precise actions, 

¶ Training and refreshment training 

to staffs on the SOPs and OSCP 

¶  Notify the Authority on the 

incident with the report  

¶ Re-start the operation  
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authority (every month during 

the first year of operation, 

once in every three months 

during the second and third 

year of operation and once in 

every six months during 
fourth year of operation), so 

that the employees are well 

aware on the actions to be 

taken when spill occur. 

¶ Establishment of 

Coordination with external 

entities or other companies to 

assist in responding to major 

spill 

Jetty/vessel  

polluted the 

marine water 

body and 

transported to 

large extend of 

coastal area  

¶ Follow proper operating 

procedure in loading and 

loading in jetty to minimize 
the potential oil spill in the 

jetty  

¶  Observation of tidal and 

other weather condition prior  

for the vessel to land in the 

jetty  

¶ Well trained jetty operator  

¶ Ensure  the safety operation 

of the tanker in jetty, that will 

lead to no spill   

¶ Establishment of operational 

procedures including Oil Spill 

Contingency Planning 

¶ Steps/Work instruction on the 

operation of the facilities are 

posted in visible area 

¶ establishment of the 

management system for oil 

spill equipment such as 

boom, skimmer and others to 

ensure that they are in 

¶ Stop the unloading activity 

in jetty to concentrate the 

resource in dealing with the 

spill response  

¶ Apply Oil boomer to control 

the spread of oil spill in the 

jetty or sea  

¶ Oil skimmer  to pump out or 

recover the oil spill  

¶ Pump out and recover the 
oil spill in the sea  

¶ Applied absorbent to catch 

the oil spill in the sea  

¶ In-situ burning of the oil 

layer in the marine water 

body 

¶ Implement the  oil spill 

contingency plan 

¶ Well trained oil spill 

response team to implement 

the oil spill contingency 
plan 

¶ Proper procedure on the oil 

spill response system  

¶ Prepare emergency oil response  

planning and team  

¶ Beach cleanup and treatment of the 

collected waste prior to final 

disposal in Tibar  

¶ Proper compensation to the victim   

(by insurance coverage) ï salt 

production, fishery, seaweed 

farmer, tourism activities  

¶ Report the cause of major oil spill 

and submitted to the relevant 

government agencies  

¶ The company must review the 

SOPs for accurate and precise 

actions, 

¶ The company to conduct training 

and refreshment training to staffs 

on the SOPs and OSCP 
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working conditions 

¶ conduct oil spill drill as 

recommended by the 

authority (every month during 

the first year of operation, 

once in every three months 
during the second and third 

year of operation and once in 

every six months during 

fourth year of operation), so 

that the employees are well 

aware on the actions to be 

taken when spill occur. 

¶ Establishment of 

Coordination with external 

entities or other companies to 

assist in responding to major 
spill 

¶ Coordinate with the national 

and international team to 

help in case of major large 

oil spill   

¶ Notify the Authority on the 

incident 

 

 

Impact to 

mangrove-kill and 

polluted the 

habitat  

¶ Follow proper operating 

procedure in loading and 

loading in jetty to minimize 

the potential oil spill in the 

jetty  

¶  Observation of tidal and 

other weather condition prior  

for the vessel to land in the 

jetty  

¶ Well trained jetty operator  

¶ Ensure  the safety operation 

of the tanker in jetty, that will 

lead to no spill   

¶ Establishment of operational 

procedures including Oil Spill 

Contingency Planning 

¶ Steps/Work instruction on the 

operation of the facilities are 
posted in visible area 

¶ establishment of the 

management system for oil 

¶ Stop the unloading activity 

in jetty to concentrate the 

resource in dealing with the 

spill response  

¶ Apply Oil boomer to control 

the spread of oil spill in the 

jetty or sea  

¶ Oil skimmer  to pump out or 

recover the oil spill  

¶ Pump out and recover the 

oil spill in the sea  

¶ Applied absorbent to catch 

the oil spill in the sea  

¶ In-situ burning of the oil 
layer in the marine water 

body 

¶ Well trained oil spill 

response team  

¶ Proper procedure on the oil 

spill response system (oil 

spill contingency plan) 

¶ Project owner to mobilize the 

independent team to assess and 

produce the report on the extend of 

the  real affected area to habitat 
mangrove and other ecological 

habitat 

¶ Emergency report preparation on 

the issue and assessment of the 

damaged 

¶ Prepare plan on the environmental 

restoration  

¶ Mangrove re-planting  

¶ Compensation to the loss  

¶ Cleaning and removal of oil spill 
debris in the mangrove forest. 

Treat the waste prior to dump into 

Tibar landfill area 

¶ Submit the report to the relevant 

government agencies  

¶ Implement the recommendation in 

the report to improve the overall 
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spill equipment such as 

boom, skimmer and others to 

ensure that they are in 

working conditions 

¶ conduct oil spill drill as 

recommended by the 
authority (every month during 

the first year of operation, 

once in every three months 

during the second and third 

year of operation and once in 

every six months during 

fourth year of operation), so 

that the employees are well 

aware on the actions to be 

taken when spill occur. 

¶ Establishment of 
Coordination with external 

entities or other companies to 

assist in responding to major 

spill 

¶ Coordinate with the national 

and international team to 

help in case of major large 

oil spill   

¶ Notify the Authority on the 

during the incident  

 

 

operation  

¶ The company should conduct the 

constant inspection and 

maintenance should made based on 

the result of the inspection, 

¶ The company must review the 
SOPs for accurate and precise 

actions, 

¶ The company to conduct training 

and refreshment training to staffs 

on the SOPs and OSCP 

 

Impact to coral 

and fisheries  

¶ Follow proper operating 

procedure in loading and 

loading in jetty to minimize 

the potential oil spill in the 

jetty  

¶  Observation of tidal and 

other weather condition prior  

for the vessel to land in the 

jetty  

¶ Well trained jetty operator  

¶ Ensure  the safety operation 

of the tanker in jetty, that will 

lead to no spill   

¶ Establishment of operational 

procedures including Oil Spill 
Contingency Planning 

¶ Steps/Work instruction on the 

operation of the facilities are 

¶ Stop the unloading activity 
in jetty to concentrate the 

resource in dealing with the 

spill response  

¶ Apply Oil boomer to control 

the spread of oil spill in the 

jetty or sea  

¶ Oil skimmer  to pump out or 

recover the oil spill  

¶ Pump out and recover the 

oil spill in the sea  

¶ Applied absorbent to catch 
the oil spill in the sea  

¶ In-situ burning of the oil 

layer in the marine water 

body 

¶ Well trained oil spill 

response team  

¶ Coral cleaning  

¶ Assessment to evaluate damaged 

and  appraised the cost  

¶ Compensation to the economic 

loss (fisheries,  coastal business, 

salt industry) 

¶ Coral rehabilitation (if possible) 

¶ Monitor the quality of coral by the 

diversity index  

¶ The company should conduct the 

constant inspection and 

maintenance based on the result of 

the inspection. 

¶ The company must review the 

SOPs for accurate and precise 

actions, 

¶ The company to conduct training 
and refreshment training to staffs 
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posted in visible area 

¶ establishment of the 

management system for oil 

spill equipment such as 

boom, skimmer and others to 

ensure that they are in 
working conditions 

¶ conduct oil spill drill as 

recommended by the 

authority (every month during 

the first year of operation, 

once in every three months 

during the second and third 

year of operation and once in 

every six months during 

fourth year of operation), so 

that the employees are well 
aware on the actions to be 

taken when spill occur. 

¶ Establishment of 

Coordination with external 

entities or other companies to 

assist in responding to major 

spill 

¶ Proper procedure on the oil 

spill response system  

¶ Coordinate with the national 

and international team to 

help in case of major large 

oil spill   

¶ Notify the Authority on the 

during the incident  

 

 

on the SOPs and OSCP 

 

 

 

 

Impacts to sea 

turtle and marine 

mammal  

¶ Follow proper operating 

procedure in loading and 

loading in jetty to minimize 

the potential oil spill in the 

jetty  

¶ Observation of tidal and other 

weather condition prior  for 

the vessel to land in the jetty  

¶ Well trained jetty operator  

¶ Establishment of operational 
procedures including Oil Spill 

Contingency Planning 

¶ Steps/Work instruction on the 

operation of the facilities are 

posted in visible area 

¶ Stop the unloading activity 

in jetty to concentrate the 

resource in dealing with the 

spill response  

¶ Apply Oil boomer to control 
the spread of oil spill in the 

jetty or sea  

¶ Oil skimmer  to pump out or 

recover the oil spill  

¶ Pump out and recover the 

oil spill in the sea  

¶ Applied absorbent to catch 

the oil spill in the sea  

¶ In-situ burning of the oil 

layer in the marine water 

body 

¶ Mobilize independent team to 

assess the impacted mammal and 

sea turtle    

¶ Provide public information to close 

the beach access due to pollution 

form the oil  

¶ Monitor the spill and direct impact 

to mammal and other marine life 

¶ Compensation of the economic 

loss, especially  tourism sector, as 

beach is the main reason why 
people visit to tourism 

point/facility 

¶ The company should conduct the 

constant inspection and 

maintenance based on the result of 
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¶ Ensure  the safety operation 

of the tanker in jetty, that will 

lead to no spill   

¶ establishment of the 

management system for oil 

spill equipment such as 

boom, skimmer and others to 

ensure that they are in 

working conditions 

¶ conduct oil spill drill as 

recommended by the 

authority (every month during 
the first year of operation, 

once in every three months 

during the second and third 

year of operation and once in 

every six months during 

fourth year of operation), so 

that the employees are well 

aware on the actions to be 

taken when spill occur. 

¶ Establishment of 

Coordination with external 

entities or other companies to 
assist in responding to major 

spill 

¶ Well trained oil spill 

response team  

¶ Proper procedure on the oil 

spill response system  

¶ Coordinate with the national 

and international team to 
help in case of major large 

oil spill   

¶ Notify the Authority on the 

during the incident  

 

 

the inspection. 

¶ The company must review the 

SOPs for accurate and precise 

actions, 

¶ The company to conduct training 

and refreshment training to staffs 
on the SOPs and OSCP 

  

 

 

Impact to beach  

¶ Follow proper operating 

procedure in loading and 

loading in jetty to minimize 

the potential oil spill in the 

jetty  

¶  Observation of tidal and 

other weather condition prior  

for the vessel to land in the 

jetty  

¶ Ensure  the safety operation 

of the tanker in jetty, that will 

lead to no spill   

¶ Well trained jetty operator  

¶ Stop the unloading activity 

in jetty to concentrate the 
resource in dealing with the 

spill response  

¶ Apply Oil boomer to control 

the spread of oil spill in the 

jetty or sea  

¶ Oil skimmer  to pump out or 

recover the oil spill  

¶ Pump out and recover the 

oil spill in the sea  

¶ Applied absorbent to catch 

the oil spill in the sea  

¶ Mobilize independent team to 

assess the impacted beach, 

including the economic loss  

¶ Provide public information to close 

the beach access due to pollution 

form the oil  

¶ Cleaning of the beach and other 
impacted area  

¶ Compensation of the economic 

loss, especially  tourism sector, as 

beach is the main reason why 

people visit to tourism 

point/facility  
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¶ Establishment of operational 

procedures including Oil Spill 

Contingency Planning 

¶ Steps/Work instruction on the 

operation of the facilities are 

posted in visible area 

¶ establishment of the 

management system for oil 

spill equipment such as 

boom, skimmer and others to 

ensure that they are in 

working conditions 

¶ conduct oil spill drill as 

recommended by the 

authority (every month during 

the first year of operation, 

once in every three months 
during the second and third 

year of operation and once in 

every six months during 

fourth year of operation), so 

that the employees are well 

aware on the actions to be 

taken when spill occur. 

¶ Establishment of 

Coordination with external 

entities or other companies to 

assist in responding to major 

spill 

¶ In-situ burning of the oil 

layer in the marine water 

body 

¶ Well trained oil spill 

response team  

¶ Proper procedure on the oil 
spill response system  

¶ Coordinate with the national 

and international team to 

help in case of major large 

oil spill   

¶ Notify the Authority on the 

during the incident  

¶ The company should conduct the 

constant inspection and 

maintenance based on the result of 

the inspection. 

¶ The company must review the 

SOPs for accurate and precise 
actions, 

¶ The company to conduct training 

and refreshment training to staffs 

on the SOPs and OSCP 

Impact social at 

the coastal 

community 

(fisheries, salt 

industry, seaweed 

product, tourism, 

etc.) 

¶ Follow proper operating 

procedure in loading and 

loading in jetty to minimize 

the potential oil spill in the 

jetty  

¶  Observation of tidal and 

other weather condition prior  

for the vessel to land in the 

jetty  

¶ Well trained jetty operator  

¶ Establishment of operational 

¶ Stop the unloading activity 

in jetty to concentrate the 

resource in dealing with the 

spill response  

¶ Apply Oil boomer to control 

the spread of oil spill in the 

jetty or sea  

¶ Oil skimmer  to pump out or 

recover the oil spill  

¶ Pump out and recover the 

oil spill in the sea  

¶ Mobilize an independent team or 

expert to assess the impacted area, 

including identification of the 

losses (economic, social, and 

opportunity, etc.) 

¶ Proper compensation Proper 

community engagement plan 

¶ Information dissemination to the 

public and community who shall 

be affected by the oil spill  

¶ Shutdown the salt production, as  
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procedures including Oil Spill 

Contingency Planning 

¶ Ensure  the safety operation 

of the tanker in jetty, that will 

lead to no spill   

¶ Steps/Work instruction on the 

operation of the facilities are 

posted in visible area 

¶ establishment of the 

management system for oil 

spill equipment such as 

boom, skimmer and others to 
ensure that they are in 

working conditions 

conduct oil spill drill as 

recommended by the 

authority (every month during 

the first year of operation, 

once in every three months 

during the second and third 

year of operation and once in 

every six months during 

fourth year of operation), so 

that the employees are well 

aware on the actions to be 

taken when spill occur 

¶ Establishment of 

Coordination with external 

entities or other companies to 

assist in responding to major 

spill 

¶ Applied absorbent to catch 

the oil spill in the sea  

¶ In-situ burning of the oil 

layer in the marine water 

body 

¶ Well trained oil spill 
response team  

¶ Proper procedure on the oil 

spill response system  

¶ Coordinate with the national 

and international team to 

help in case of major large 

oil spill   

¶ Notify the Authority on the 

during the incident  

 

 

sea water has already polluted  

¶ Shutdown the seaweed production  

¶ Monitoring the marine water 

quality ( every  two weeks  within 

3 months after the  accident) to see 

trend of self-purification of the 
marine water, every month, after 6 

months 

¶ If the marine water quality has 

already reach the baseline level or 

acceptable by the WHO standard, 

then the marine water has already 

reach full recovery  

¶ Economic activity  can start again  

¶ The company should conduct the 

constant inspection and 

maintenance based on the result of 
the inspection. 

¶ The company must review the 

SOPs for accurate and precise 

actions, 

¶ The company to conduct training 

and refreshment training to staffs 

on the SOPs and OSCP 

 

Fire 

Hazard 
Storage tank 

Hazard and 

damaged  

¶ Major fire could be prevented 

by design   and construction 

of the storage tank/yard 
according the best 

international specification and 

ANPM requirement  

¶ The company to stop the 

operation of fuel terminal 

system  

¶ the company to evacuate all 

non-fire fighter employees 

to a safe location 

 

¶ The company to mobilize an 

independent  team to conduct the 

assessment report on what causes 

the fire need to be made available 

to authority when up on request  



35 | P a g e 
 

¶ Proper spacing the storage 

tanks 

¶ Using the water coolant to 

control the temperature  

¶ Proper detection of fuel 

leaking (automatic sensor) 

¶ Proper operation procedure of 

loading and unloading of fuel 

from the tank  

¶ Fire drill periodically to build  

fire awareness in the entire 

facility  (once every month 

for the first year, 1 every 3 

months after third year of 

operation, and 1 in every 6 

month after  6 month of 

operation) 

¶ The company to have 

maximum supervision on 

employees' work need to be 

done by management 

¶ The company to conduct 

proper inspection need to be 

conducted on the storage 

tanks and maintenance should 

carried out based on the 

inspection results 

¶ only well trained staffs to 
operate in the facility 

¶  No smoking is permitted 

inside the project facility 

¶ Proper grounding of any 

electrical installation 

¶ Consultation with 

MOP/EDTL for the proper 

installation of the power 

system inside the fuel 

terminal 

¶ Installation of lighting 

¶ Evaluate the scale of 

emergency and mobilize the 

resource to response the 

emergency (ties1, tier1, tier 

3) based on Fire 

Contingency Planning 

¶ Mobilize the internal team 

of fire fighter to kill the fire 

(tier 1) 

¶ Fire alarm system and 

evacuate people from the 

place fire to the assembly 

point to further moving 

away from the  

¶ Stop all the operation 

system of fuel terminal 

¶ Isolate the area that under 
the fire 

¶ Communicate with external 

agency to mobilize any help 

require in responding the 

emergency storage yard 

¶ Notify the Authority on the 

during the incident  

¶ Only well trained fire 

team/brigade fight to 

control the fire  

¶ Controlled leaking in the 
fuel storage system (mass 

balance system by 

automatic control 

mechanism) 

¶ Monitor the mass balance 

system  

 

 

¶ The company to perform 

maximum supervision on 

employees' work  need to be done 

by the management, 

¶ The company to conduct the 

proper inspection need to be 
conducted on the tanks and 

maintenance should carried out 

based on the inspection results 

¶ Apply fire damaged compensation 

(insurance) 

¶  Restore the emergency condition  
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protection (to prevent lighting 

from thunder) 

¶  Regular inspection of the 

facility 

¶ Establish working procedures 

for the operation of the 
facility 

¶ Established Fire Contingency 

Planning and fire brigades 

¶ Establishment of 

Coordination with external 

such as Bombeiros and other 

external companies to assist 

in responding to major fire 

Fuel filling 

area  

Property 

damaged, life,  

and other external 

impact   

¶ Proper design  and 

construction according to  the 

best international standard 
(fire proof)  

¶ Proper procedure to be in 

place to regulate the operation 

so that the spill of fuel can be 

minimized  

¶ Installation of fire equipment 

system to kill fire instantly  

before the fire getting bigger  

¶ Proper control the operation 

system so that any failure 

could be detected (such as 
fuel spill) 

¶ The company to have 

maximum supervision on 

employees' work need to be 

done by management 

¶ The company to conduct 

proper inspection need to be 

conducted on the storage 

tanks and maintenance should 

carried out based on the 

inspection results 

¶ Controlled  and detect 

leaking the system (mass 

balance system by 

automatic control 
mechanism) 

¶ The company to stop the 

operation of fuel terminal 

system  

¶ the company to evacuate all 

non-fire fighter employees 

to a safe location 

¶  Evaluate the scale of 

emergency and mobilize the 

resource to response the 

emergency (ties1, tier1, tier 
3) based on Fire 

Contingency Planning 

¶  Mobilize the internal team 

of fire fighter to kill the fire 

(tier 1) 

¶ Fire alarm system and 

evacuate people from the 

place fire to the assembly 

point to further moving 

away from the  

¶ Evaluate the incident to know the 

cause of the fire for future 

improvement  

¶ Apply fire damaged compensation 
(insurance) 

¶ Restore the emergency condition 

¶ Report on fire incident to be 

submitted to the relevant 

government agencies 

¶ The company to mobilize an 

independent  team to conduct the 

assessment report on what causes 

the fire need to be made available 

to authority when up on request  

¶ The company to perform 
maximum supervision on 

employees' work  need to be done 

by the management, 

¶ The company to conduct the 

proper inspection need to be 

conducted on the tanks and 

maintenance should carried out 

based on the inspection results 
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¶ only well trained staffs to 

operate in the facility 

¶  No smoking is permitted 

inside the project facility 

¶ Proper grounding of any 

electrical installation 

¶ Consultation with 

MOP/EDTL for the proper 

installation of the power 

system inside the fuel 

terminal 

¶ Installation of lighting 

protection (to prevent lighting 

from thunder) 

¶  Regular inspection of the 

facility 

¶ Establish working procedures 
for the operation of the 

facility 

¶ Established Fire Contingency 

Planning and fire brigades 

¶ Establishment of 

Coordination with external 

such as Bombeiros and other 

external companies to assist 

in responding to major fire 

¶ Controlled and detect leaking 

the system (mass balance 
system by  monitor the mass 

balance system  (automatic 

control mechanism)  

¶ Stop all the operation 

system of fuel terminal 

¶  Isolate the area that under 

the fire 

¶  Communicate with external 

agency to mobilize any help 
require in responding the 

emergency storage yard 

¶ Notify the Authority on the 

during the incident  

¶ Only well trained fire 

team/brigade fight to 

control the fire  

 

Jetty  

Vessel, port 

facility, and 

human life  

¶ Ensure that the pipe (fuel 

pipes) is properly connected 

to the  tanker and proper 
inspection by the certify 

person prior to pumping of 

the fuel from tanker in the 

jetty to the fuel storage 

system  

¶ Controlled  and detect 

leaking the system (mass 

balance system by 

automatic control 

mechanism) 

¶ The company to stop the 

operation of fuel terminal 

system  

¶ Evaluate the incident to know the 

cause of the fire for future 

improvement  

¶ Apply fire damaged compensation 

(insurance) 

¶ Restore the emergency condition 

¶ Report on fire incident to be 

submitted to the relevant 
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¶ Regular inspection to the 

piping system (prior to the 

loading and unloading in the 

jetty  

¶ Follow all the procedure of 

operation as recommended  in 
best practice of industry  

¶ Unloading during the good 

weather (to avoid unnecessary 

accident) to avoid fire 

incident  

¶ Apply no smoking rule during 

the loading and unloading in 

the jetty  

¶ Inspection of the pipe 

connection and  

¶ installation of proper fire 
equipment system in the jetty  

¶ Special team need to be ready 

during the loading and 

unloading of the fuel tanker  

¶ Regular inspection to the 

whole facility  

¶ Regular maintenance of the 

facility to ensure to the 

system operation  

¶ Supervision of each work 

¶ Establish SOP for unloading 
the fuels from tankers into 

storage tanks 

¶ Assign well trained staffs to 

in jetty's area to transfer fuels 

from tankers to storage tanks.  

¶ Assign firefighting team to 

present on the jetty when  

transferring fuel from tankers 

to storage tanks 

¶ Proper grounding of any 

electrical installation in jetty 

¶ the company to evacuate all 

non-fire fighter employees 

to a safe location 

¶  Evaluate the scale of 

emergency and mobilize the 

resource to response the 
emergency (ties1, tier1, tier 

3) based on Fire 

Contingency Planning 

¶  Mobilize the internal team 

of fire fighter to kill the fire 

(tier 1) 

¶ Fire alarm system and 

evacuate people from the 

place fire to the assembly 

point to further moving 

away from the  

¶ Stop all the operation 

system of fuel terminal 

¶  Isolate the area that under 

the fire 

¶  Communicate with external 

agency to mobilize any help 

require in responding the 

emergency 

¶ Notify the Authority on the 

during the incident  

¶ Only well trained fire 
team/brigade fight to 

control the fire  

 

 

government agencies 

¶ The company to mobilize an 

independent  team to conduct the 

assessment report on what causes 

the fire need to be made available 

to authority when up on request  

¶ The company to perform 

maximum supervision on 

employees' work  need to be done 

by the management, 

¶ The company to conduct the 

proper inspection need to be 

conducted on the tanks and 

maintenance should carried out 

based on the inspection results 
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area if any 

¶ Established Fire Contingency 

Planning and fire brigades 

¶ Establishment of 

Coordination with external 

such as Bombeiros and other 
external companies to assist 

in responding to major fire 

¶  Established maintenance plan 

and implement the plan 

other project 

area  (office 

building, 

buffer zone, 

outside the 

project area) 

Damaged 

building, affect 

people, and to 

external  

¶ Cutting grass regularly within 

the buffer zone  and  within 

the certain distance from the 

project area  

¶ Fire drill regularly to all 

employees (once a month for 

the first year of operation, 

once in 3 month for  the year 
2 and 3, and once every 6 

month after the third year of 

operation 

¶ Perimeter fencing should be 

fire proof so that no fire 

bushes from outside the 

project facility should affect 

the project 

¶ The company to conduct the 

monitoring burning activities 

for agriculture purpose in the 
facility's vicinity 

¶ The company to conduct the 

monitoring the burning of the 

domestic wastes in the 

facility's vicinity 

¶ The company to  plant 

evergreen trees in the buffer 

zone  

¶ The company to install the 

proper installation of fire 

¶  The company to stop the 

operation of fuel terminal 

system  

¶ the company to evacuate all 

non-fire fighter employees 

to a safe location 

¶  Evaluate the scale of 

emergency and mobilize the 
resource to response the 

emergency (ties1, tier1, tier 

3) based on Fire 

Contingency Planning 

¶  Mobilize the internal team 

of fire fighter to kill the fire 

(tier 1) 

¶ Fire alarm system and 

evacuate people from the 

place fire to the assembly 

point to further moving 
away from the  

¶ Stop all the operation 

system of fuel terminal 

¶  Isolate the area that under 

the fire 

¶ Communicate with external 

agency to mobilize any help 

require in responding the 

emergency  

¶ Only assign well trained fire 

¶ Evaluate the incident to know the 

cause of the fire for future 

improvement  

¶ Apply fire damaged compensation 

(insurance) 

¶ Restore the emergency condition 

¶ Report on fire incident to be 

submitted to the relevant 
government agencies 

¶ The company to mobilize an 

independent  team to conduct the 

assessment report on what causes 

the fire need to be made available 

to authority when up on request  

¶ The company to perform 

maximum supervision on 

employees' work  need to be done 

by the management, 

¶ The company to conduct the 
proper inspection need to be 

conducted on the tanks and 

maintenance should carried out 

based on the inspection results 

¶ Monitoring burning activities for 

agriculture purpose in the facility's 

vicinity 

¶ Monitoring the burning of the 

domestic wastes in the facility's 

vicinity 



40 | P a g e 
 

equipment system 

¶ Established Fire Contingency 

Planning and fire brigades  

¶ Management waste 

management system, 

especially the rubbish that 
easily be burn 

brigades to combat the fire 

¶  Implement fire contingency 

planning procedures to 

response to fire and if 

possible to cease the 

operation temporarily until 
fire is settled 

¶ Notify the Authority on the 

during the incident  

¶ Perform assessment and implement 

the assessment results 

 

Soil 

pollution  

within the 

project area  

oil polluted to soil 

and transport 

downward to 

groundwater  

¶ The surface area of facility 

shall be fully paved 

(impervious) to prevent the 

oil transport from the ground 

surface to  the vertical 

direction of soil  

¶ Wash  periodically the ground 

surface that  that 

contaminated by the minor oil 
spill  

¶ Follow the proper SOP in 

transferring the fuel to 

minimize the risk of spills 

¶ Monitor the groundwater to 

know any sign of 

groundwater pollution  

¶ Monitoring periodically to 

detect as early as possible the 

pollutant transport from the 

soil to the soil column  

¶ The company to conduct the 

proper  inspection to pipe 

works, joints and valve,  and 

tanks condition and carry out 

maintenance based in 

inspection results 

¶ Constant monitoring on 

quantity of the fuels for any 

sign of leaks from the storage 

tanks 

¶ Taking the soil sample 

within the project area once 

a year to measure the soil 

quality  

¶ Management the oil spill in 

the facility to prevent the 

transport of contaminant to 

the soil column  

¶ Operation of transfer of fuel 

should be ceased 

temporarily when detecting 

any leaks from pipework 
and storage tanks 

¶  Notify the relevant 

authority 
¶ Collect the contaminated 

soil to be washed with the 

water  

¶ Oil and water will be 

separated via oil-water 

separator  

¶ Dispose the waste into 

proper designated area 

 

 

 

¶ Investigate the cause of the soil 

pollution to come up with the 

future sustainable solution  

¶ If found that oil leak from facility 

contaminated community well, it is 

company responsibility to provide 

drinking water/provide proper 

compensation  

¶ Assessment on the impact need to 

carried out and report need to be 

available for the authority up on 
request 

¶ The contaminated site should be 

rehabilitated by the company in 

collaboration with relevant 

government institutions 

¶ Dispose the waste into proper 

designated area 

¶ Investigate the cause of the soil 

pollution to come up with the 

future sustainable solution  
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¶ The Company to establish 

procedure for transfer of fuel 

and train the staff on the use 

of the procedure 

¶ Develop the work 

instructions/step for the 
refilling of fuel is posted in 

the refilling area 

¶ Monitor the groundwater to 

know any sign of 

groundwater pollution 

¶ Monitoring periodically to 

detect as early as possible the 

pollutant transport from the 

soil to the soil column 

¶ Taking the soil sample within 

the project area once a year to 
measure the soil quality 

¶ Management of the spill in 

the facility to prevent the 

transport of contaminant to 

the soil column 

¶ Carrying out maintenance of 

the water treatment system 

Groundw

ater  

Quantity Over pumping  

¶ Monitoring the groundwater 

pumping rate Monitoring the 

water utilization rate within 

the facility to optimize the 

water utilization  

¶ Monitor the groundwater 

pumping (drawdown level in 

the aquifer) 

¶ Pumping rate  must be lower 

than the sustainable capacity 

(rate  6000 KL/day) 

¶ Control water utilization in 

the facility  

¶ Stop pumping the 

groundwater and find an 

alternative source (mobilize 

water tank from elsewhere 

to maintain  the operation of 

the facility 

¶ Monitoring the groundwater 

pumping rate 

¶ Monitoring the water 

utilization rate within the 
facility to optimize the 

water utilization 

¶ Enhance tree-planting in the 

upland catchments to achieve  

more recharge rate of rainfall to 

groundwater  

¶ Help population by providing 
water supply if their shall well get 

dry 

¶ Arranged  artificial re-charge in the 

upper catchment area  

¶ Perform assessment on the existing 

prevention and control measures 

and implement the assessment 

results 

Quality - 
Pollution due to 

over pumping 
¶ Sampling measurement of the 

groundwater to detect the 
¶ Minimize the spill in the 

ground surface  
¶ Inform the government that 

groundwater is contaminated and 
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pollution  (salt water 

intrusion and 

groundwater 

contamination) 

trend of water quality change  

¶  Pumping rate  lower than 

sustainable  level of 

groundwater  

¶ Control the water utilization 

rate in the facility  

¶ Fully paved the ground 

surface to prevent the 

transport of oil into soil 

column  

¶ Constant monitoring on 

quantity of the fuels for any 

sign of leaks from the storage 

tanks  

¶ conduct inspection to 

pipework and tanks condition 

and carry out maintenance 
based in inspection results   

¶ Control the water utilization 

rate in the facility  

¶ Response quickly to the 

spill so that the risk of 

contaminant transport 

downward will be reduced 

¶ If found water is 

contaminated, company 

should found the sources 

and fix the problem 

¶ If found water is 

contaminated, company 

must report to relevant 

government institutions 

¶ Pumping out the 

contaminate water and 

treated it 

 

stop utilization of groundwater  

¶  Continuously monitor the 

groundwater quality in the project  

and also measure  the groundwater 

quality of  well in surrounding 

project area if the polluted well is 
localized or entire aquifer 

¶ Investigate the cause and 

implement the recommendations 

¶ Perform assessment on the existing 

prevention and control measures 

and implement the assessment 

results 

¶ If found that oil leak from facility 

contaminated community well, it is 

company responsibility to provide 

drinking water to community  

¶ Assessment on the impact need to 

carried out and report need to be 

available for the authority up on 

request 

¶ Conduct inspection to pipework 

and tanks condition and carry out 

maintenance based in inspection 

results 

¶ Constant monitoring on quantity of 

the fuels for any sign of leaks from 

the storage tanks 

Waste 

productio

n  

General solid 

waste  

 Production of 

general solid 

waste during the 

operation  

Only use the recyclable  and 

re-usable material/item 

¶ Collection system in the 

facility  

¶ Separation of waste based 

on classification  

¶ Collect properly the solid 

waste and apply 3R 
(recycle, reused. Reduced, 

and disposal) 

¶ Dispose the waste into Tibar 
control landfilled area  

¶ Manage the solid waste to achieve 

the minimum target to landfill 

¶ Perform assessment and implement 

the assessment results 

¶ Collect properly the solid waste 

and apply 3R (recycle, reused. 

Reduced, and disposal) 

Hazardous 
From the bottom 

product of tank 
¶ Proper collection  system in 

place 
¶ Have proper treatment 

system of hazardous 
¶ Perform assessment and implement 

the assessment results 
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waste  (0.05% of the 

total volume will 

deposit at bottom 

of the tank to be 

cleaned and 

treated) 

 

¶ Apply proper treatment 

system/separation prior to 

disposal in Tibar landfilled 

area 

material  (see the  method of 

treatment at the part of 

waste management) 

¶ Produce the concrete 

material from hazmat 

(liquid hazmat is mixed  
within the concrete cement 

and produce concrete block 

¶ Dispose in the Tibar  

designated area Deploy  

with tanker to Singapore 

(optional) 

¶ Apply proper treatment system 

¶ Convert into the concrete block 

material  

¶ Dispose into Tibar dumpsite  

¶ Deploy to Singapore as an 

alternative option  

Liquid 

hazardous 

waste  

¶ Oil residue  

¶ Oil from the 

oil- water 

separator  

¶ The company to establish 

proper management and 

collection system 

¶ Install Oil water separator  

¶ Oil-water separator to treat 

the oil residue  

¶ Apply special treatment 

method onsite or out  

sourcing to the external 

company to treat the B3 
waste  

¶ Treated the oil residue  and 

recycle into the reusable 

fuel (third party should be 

contracted to do it  

¶ Deliver the oil residue to the 

third party that already has  

proper oil residue treatment 

in place  

¶ Deliver the oil residue to 

Tibar (government provided 
the holding tank) 

¶ Proper collection of the 

waste  to be handled by the 

third party  

Perform assessment and implement 

the assessment results 

Traffic  

managem

ent  

Vehicle 

coming in 

and out of the 

proposed  

development 

¶ Traffic 

accident  

¶ Traffic volume 

increase  

¶ Loss of life  

¶ Coordinate with DNTT to 

install the traffic signal  at the 

point of entry  

¶ Proper traffic sign  

¶ Proper parking arrangement   

¶ Application of speed limit in 

¶ Report to the police on the 

violation  

¶ Apply rule and regulation 
on the violation  

¶ Evacuate the injury if there 

is any traffic injury to the 

¶ Maximum supervision to drivers 

who are in action by the 

management 

¶ perform assessment on the existing 

measures and implement the 

assessment results 
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facility the project area  

¶ Proper direction in the  

terminal facility  

¶ Designated person to watch 

the traffic and manage it  

¶ Slow down the speed  

¶ Two gates (entry and exit) to 

avoid the traffic congestion 

¶ Only experienced  who has 

proper driving license   shall 

operate the companyôs 

vehicles  

nearest clinic in Lauhata, 

Liquica or national hospital  

¶ Proper direction in the 

terminal facility 

¶ Designated person to watch 

the traffic and manage it 

¶ Slow down the speed 

¶ Two gates (entry and exit) 

to avoid the congestion and 

incident   

¶ Compensation to the damaged  

¶ Apply rule and regulation on the 

violation 

¶ Compensation to the damaged  

 

Climate 

change  

 Sea level rise  
 Coastal 

inundation  

¶ Monitor the sea level rise  

¶ Constructing of the higher 

floor level in the facility to 

avoid the impact of coastal 

flood  

¶ Proper design  and 
construction of the sea wall 

protection 

¶ Elevated floor level at the 

storage yard (based on tidal 

measurement and HAT data) 

¶ Elevated floor level at the 

storage yard (based on tidal 

measurement and HAT 

data) 

¶ Adjust the groundwater 

pumping, as the water will 

be getting salty  

¶ Keep monitoring the sea level and 

make plan accordingly 

¶ Perform assessment on the existing 
measures and implement the 

assessment results 

Flooding  (in 

case La Nina) 

More frequent  

rain  with high 

frequency  

¶ River improvement  

¶ Retaining wall Proper 

drainage system 

¶ monitoring the sign of 

flooding continuously and 

make plan accordingly 

¶ Stop the operation 

temporarily 

¶  Evacuate the staffs when 

there is flooding  

¶  Apply the emergency 

response system 

¶ Prepare report and recovery from 

the emergency  

¶ monitoring the sign of flooding 

continuously and make plan 

accordingly 

¶ Conduct assessment on the impact 

and repair all the damage before 
resuming the operation 

¶ River improvement  

Drought ( in 

case El Nino) 

Prolong dry 

season 

¶ Overtime, the project owner 

should investigate other 

source water such as sea 

water desalination system  

¶ Minimize water utilization  

¶ Deploy water from other 

sources  

¶ Minimize water utilization  

¶ Water storage and rain water 

harvesting  

¶ Sea water treatment (optional) 

¶ Provide water to the community 
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Air 

Quality 

VOCs from 

the tank and  

filling area  

Various gases 

from petroleum 

product and other 

volatile 

compound that 

may cause the 

long-term health 

issue or 

respiratory 

problem  

¶ High standard of design and 

construction to eliminate the 

leaking of VOCs 

¶ Implementation of Proper 

SOP to eliminate the 

operation error that cause 

leaking  

¶ Proper maintenance system  

to ensure the system operate 
optimally  

¶ PPE/respiratory equipment 

protection  

¶ Control the inside 

temperature  to the tank  

¶ Tree planting at  the buffer 

zone  

¶ Inspection regularly the pipe 

and tank to ensure that the 

system is in optimal operation 

condition 

¶ Maintenance regularly and 

training of the staff to 

optimize the operation 

performance 

¶ Check the operation system to 

ensure no failure or 

malfunction of any 

instrument  

 

¶ Evaluate if the VOCs level 

is in tolerance or  

abnormality due to any 

leaking  

¶ Other control measures can 
be referred to spill control 

management in the tank, 

filling area, jetty and pipes 

(in case of spill) 

¶ Stop the operation when the 

VOCs level are above the 

normal range. 

¶ Check the operation system 

to ensure no failure or 

malfunction of any 

instrument  

¶ Take necessary action to 

restore the condition or 

solving the problem  

¶ PPE or respiratory 

equipment protection  

 

 

¶ Measurement or detection of the 

VOCs with automatic  

measurement sensor of gas 

emission  to know the quantity of 

emission 

¶ Vapor condensing  

¶ Install  vapor recovery unit  

¶ Catalytic oxidizer  

¶ Vapor combustion unit  

¶ Gas absorption unit  

¶ Evaluate if the VOCs level is in 

tolerance or  abnormality due to 

any leaking  

¶ Restore the operation of the fuel 

terminal  

¶ Conduct the assessment and report 

if there is any complaint from the 
community  regarding the air 

quality  

¶ Inspection regularly the pipe and 

tank to ensure that the system is in 

optimal operation condition  

¶ Maintenance regularly  and 

training of  the staff  to optimize 

the operation performance 

¶ Follow up the report on the 

accident  

¶ Conduct the assessment on the 
existing prevention and control 

measures and perform the 

assessment result  

In case large 

fire incident 

(emergency ) 

CO2, CO, SO2, 

NO2 

¶ See the fire management in 

the tank (in case fire) 

¶ Prevent the fire from 

occurring  (high  standard 

design of fire protection, no 

smoking inside the facility, 

etc., see the fire management 

system) 

  

¶ Measurement of the gas 

emission (CO2, CO, and 

SO2, NO2) 

¶ Use proper and adequate  of 

PPE 

¶ Stop the fuel terminal 

¶ Measurement or detection of the 

flue gas  with automatic  

measurement sensor of gas 

emission  to know the quantity of 

emission 

¶ Evaluate if the  gas emission level 

is in tolerance or  abnormality due 

to any leaking  
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¶ Prevent the leaking   through 

proper high standard design 

and construction, 

Implementation of proper 

SOP to prevent the operation 

error, etc. 

¶ Planting tree in the buffer 

zone area to absorb the gas 

emission  

¶ Measurement of the gas 

emission (CO2, CO, and 

SO2, NO2) 

¶ PPE 

operation to focus on the 

effort to deal with the 

emergency  

¶ Evacuation of  employees 

and people within the 

location, including the 
community  

¶ Disseminate the information 

so that the people will avoid 

the nearby location  

¶ Application of emergency 

response system (fire 

contingency plan) 

¶ Implement fire contingency 

planning procedure 

¶ Other control measures can 

be referred to fire control 
management in the tank, 

filling area, jetty and pipes 

(in case of fire) 

¶ Notify relevant authority on 

the incident 

¶ Restore the operation of the fuel 

terminal  

¶ Conduct the assessment and report 

if there is any complaint from the 

community  regarding the air 

quality  

¶ Inspection regularly the pipe and 

tank to ensure that the system is in 

optimal operation condition  

¶ Maintenance regularly  and 

training of  the staff  to optimize 

the operation performance 

¶ Follow up the report on the 

accident  

 

Occupati

onal 

Health 

and 

Safety 

Proper 

Design and 

Operation 

¶ Integrity of 

workplace 

structure 

¶ Severe weather 

and facility 

shutdown 

¶ Woks space 
and Exit 

¶ Fire Precaution 

¶ Lavatory and 

Shower 

¶ Portable water 

supply 

¶ Clean eating 

area 

¶ Lighting 

¶ Safe access  

Detail to be provided in the 

annex 13 
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¶ First Aid 

¶ Air supply  

¶ Work 

Environment 

Temperature 

Communicati

on and 

Training 

¶ OHS training 

¶ Visitor 
orientation 

¶ New employee 

and contractor 

training  

¶ Area Signage  

¶ Communicate 

Hazard code 

¶ Labeling 

Equipment 

Detail provided in the annex 13   

Physical 

Hazard 

¶ Rotating and 

Moving 
Equipment  

¶ Noise 

¶ Vibration  

¶ Electrical 

¶ Eye hazard 

¶ Welding/Hot 

work 

¶ Industrial  

Vehicle 

Driving  

¶ Working 
Environment 

Temperature 

¶ Working at 

height  

¶ Illumination 

Detail provided in the annex 13 

  

Chemical 

Hazard  

¶ Air quality  

¶ Fire and 

explosion  

¶ Corrosive, 

oxidation, and 

Detail provided in the annex 13 
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reactive 

chemical 

¶ Volatile 

Organic 

compound 

Other Special 

Hazard  
 Detail provided in the annex 13 

  

Peroneal 

Protective 

Equipment 

(PPE) 

Protection 

equipment to 

protect various 

part of the body to 

prevent the hazard 

(eyes, nose, ear, 

skin, hat, body, 

foot, etc.) 

Detail provided in the annex 13 

  

Commun

ity health 

and 

safety 

¶ Groundwat

er 

accessibilit

y  

¶ Traffic 

accident  

¶ Large fire 

hazard  

¶ Water 

conservation  

and monitoring 
system  

¶ Traffic 

management 

system  

¶ Fire hazard 

management 

and 

socialization to 

the community 

members in 

Lauhata, as 

well as 
evacuation 

route  

Actions to be taken to minimize 

this impact of the project to the 

community health and safety is 

provided in annex 13 
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Ecologic

al 

protectio

n 

Terrestrial 

ecology  

Oil spill and fire 

hazard  

¶ Re-Plant the buffer zone  to 

provide the buffer protection  

¶ Regular maintenance  of 

buffer zone  

¶ Other Preventative measures 

to be implemented can be 

referred to the Preventative 

measures for Oil Spill and 

Fire hazard in this column  

 

¶ Other control  measures to 

be implemented can be 

referred to the Preventative 

measures for Oil Spill and 

Fire hazard in this column  

 

¶ Monitoring the plant and maintain 

the integrity  of the plant during 

the operation  

¶ Perform assessment on the existing 

preventative and control measures 

and implement the assessment 
result 

¶ Other Corrective measures to be 

implemented can be referred to the 

Corrective measures for Oil Spill 

and Fire hazard in this column.  

Marine water 

and terrestrial 

Marie pollution:  

¶ Quality 

Degradation of  

fish 

¶ (Kill  the fish 

and other 

living 

organism   

¶ Contaminated 

the coral  

¶ Seawater/beac

h become un-

swimmable  

¶ Kill dugong 

and other 

marine 

mammal  

¶ Kill migratory 

bird  

¶ Kill/pollute the 

mangrove  

community  

¶ Impacted the 

sea weed 

production  

¶ High standard in design and 

construction of the system 

that will prevent the oil spill 

into the  marine water body 

¶ Follow proper operating 
procedure to prevent the oil 

spill  

¶ Proper supervision of the 

work item  to control the 

quality of work  

¶ Prevention of oil spill in the 

jetty that will affect the bird 

migratory  

¶ Other Preventative measures 

to be implemented can be 

referred to the Preventative 
measures for Oil Spill and 

Fire hazard in this column  

 

 

 

 

¶ Stop the operation to focus 

all the resource in managing 

the emergency  

¶ Implement the oil spill 

contingency plan  

¶ Oil boom to control the oil 
spill in the marine water 

body  

¶ Remove the oil in the water 

body as soon as possible 

before spread out into the 

larger area  

¶ Competent emergency team 

will control and minimize 

the impacts of the spill  

¶ Notify relevant authority  

¶ Cleaning the coral and the 
beach from the pollutant or 

oil spill 

¶ Clean the mangrove and 

replant if for the dead 

mangrove 

¶  Other Control measures to 

be implemented can be 

referred to the Preventative 

measures for Oil Spill and 

Fire hazard in this column.  

 

¶ Measures  the waste water 

discharge from the facility to the 

marine water body to know if 

there is any pollutant from 

petroleum product into the sea  

¶ Measures to the total 

Petroleum Hydrocarbon (TPH) 

in the marine water body  to 

know  the TPH level compare 

to the bench mark value (TPH 

value prior to the operation of 

the fuel terminal) 

¶ Take the sample of the fish 

(small, medium, and large size) 

to measures the bio-accumulation 

of the pollutant inside the body 

(TPH). 

¶ Cleaning the coral  and the beach 

from the pollutant or oil spill  

¶ Clean the mangrove and replant 

if for the dead mangrove  

¶ Compensation of loss income 

from  mangrove, fishery, sea 

weed production, and salt 

production  
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¶ Impacted salt 

production due 

to 

contamination  

 

 

 

 

 

  

 ¶ Compensation to the loss income  

from recreational facility (due to 

unclean beach, not visitor 

coming to the place) 

¶ Collect the dead body of fish, 

bird, and inventory the damaged  

¶ Compensation of the coral 

damaged  

Operation light - 

Bird-migratory  

and turtle 

reproduction  

¶ Design of the lighting in the 

jetty such that the light does 

not affect the bird migratory 

and turtle reproduction    

¶ Port operation or unloading 

fuel to be done only  during 

the day time 

¶ Coordinate with the port 

authority to choose proper 

lighting system in the jetty 

to know operate with the 

limit of allowance  

¶ Monitoring the impact of light to 

the migratory bird  

¶ Damaged of coral will be assessed 

and proper compensation shall be 

applied  
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Table 1.4 Expected Impacts and Mitigation Measures during the Decommission period of Fuel Storage Terminal  

Impact Assessed and Mitigation  Measure during  the  Decommission Period 

Impacts Area of Coverage Particular concern Prevention   Action Control Action Correction Action 

Occupat

ional 

Health 

and 

Safety 

(OHS) 

People who work inside 

the facility  

Work related to 

electricity   

¶ The work must be 
performed by well trained 

and specialize electrician  

¶ Apply  the proper PPE 

during the work execution  

¶ Electricity should be 

switched off to allow the 

electrician to handle the 

job 

¶ Automatic electricity cut 

off should be installed   

¶ Supervisor to control the 
worker to follow proper  

working procedures  

¶ Establish proper SOP to 

carry out the task 

 

 

¶ Switched off  the electricity 

collection  

¶ Evaluate if the incident is 

major (victim more than 2) 

or minor (only 1) and 

provide first aid to the 

victim  

¶ Stop the activity (if 

necessary) to evacuate the 

victim to the nearest clinic 

or hospital for treatment  

¶ Contact the emergency 

response agency 

ambulance, Bombeiros,  
and police) 

¶ Other control measures can 

be referred to the same 

under Construction stage 

 

¶ The treatment and recovery of 

the victim is on the expenses 

of the project owner (let the 

staff recovery prior to  the 

joining the team) 

¶ Proper compensation to be 

applied, in case loss of life or 

long-term health 
impact/physical body 

¶ Report should  be submitted 

to the relevant government 

agencies  

¶ If the victim has already 

helped and treated, the work 

can continued  

¶ Take the lesson from the 

event, to avoid   the same 

mistake  for the remaining 

work 

Exposure to heat 

¶ Monitoring ambient 

temperature to let worker 
stop the work (extreme) 

¶ Arranged  the working 

schedule  to avoid the  

hottest during the day 

¶ Wear the proper PPE 

¶ Certain job could be 

execute in door  

¶ Apply  the sun block/sun 

screen  

¶ If anyone get  the sun-burn,  

the supervisor must ask him 

to stop the work and ask the 

first aid team if they can 

help on the site  

¶ Apply the first aid, for any 

minor issue  

¶ Evacuate the person if the 
impact is major for further 

treatment to the nearest 

clinic or hospital  

¶ Contact the emergency 

¶ Let the worker get some rest 

and get heal prior to joining 

the team again 

¶ Proper compensation in case 

of death  or  long-term health 

impacts (i.e. skin cancer) 

¶ Prepare the report on the 

incident to know the cause 
and share the report to the 

relevant authority if required 

¶ Take lesson from the event  to 

avoid the same mistake or 
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¶ Supervisor to supervise 

and control the worker to 

follow the proper SOP in 

executing each work item 

¶ Other preventive  

measures can be referred 

to the same under 

Construction stage 

response team (ambulance) 

¶ Other control measures can 

be referred to the same 

under Construction stage 

incident  

Exposure to dust  

and particulate 

matter  

¶ Monitoring the dust  and 

particular matter  

¶ Water spraying on the 

ground to suspended the 

dust from moving from 
one place to the next 

¶ Wear proper PPE 

¶ Temporary suspend the 

work in case strong wind 

that  blows and disperse 

the  dust  

¶ Isolated the working area 

with the perimeter fencing  

¶ Maintain the water 

resource for washing in 

the project site  

¶ Other preventive  

measures can be referred 

to the same under 

Construction stage 

¶ Stop the activity that 

generate  the dust and 

particular matter  

¶ Proper use of PPE 

¶ Reduce speed of vehicle 

entering the project area  

¶ Evaluate if anyone has 

some issue that need further 

action (treatment) 

¶ Evacuate to the nearest 

clinic or hospital  

¶ Other control measures can 

be referred to the same 

under Construction stage 

¶ Treat the victim and let get 

better prior to joining the team 

again  

¶ Report on the incident if 

major  

¶ Compensation for the major 

impact that cause death or 

log-term health impact  

¶ Take the lesson from the 

event to avoid same 

mistake/error  
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Risk injury related 

to accident 

(Vehicle, heavy 

duty equipment, 

etc.) 

¶ Assign dedicated person 

to watch and direct the 

traffic  related to 

decommission  activity  

¶ Response team to help 

resolve the  traffic 
accident  

¶ Proper traffic signal and 

speed limit  

¶ Only license/authorize 

personnel would allow to 

operate the 

machinery/vehicles 

¶ Proper SOP for work 

execution  

¶ Proper supervision in the 

site to avoid  the collision  

¶ Proper vehicle inspection  

¶ The operator of the 

machine to use proper 

PPE 

¶ Low speed of movement 

of vehicle inside the 

project area 

¶ Other preventive  

measures can be referred 

to the same under 

Construction stage 

¶ Suspend temporally  the job 

(could be isolated one)  and  

provide the assistance to 

victim 

¶ Apply the first aid to help 
the victim  

¶ Contact the ambulance to 

come and evacuate the 

victim to the nearest clinic 

or hospital   

¶ Resolve the issue 

peacefully (if involve third 

party other than inside the 

project owner) 

¶ Other control measures can 

be referred to the same 

under Construction stage 

 

¶ Payment of the damaged if 
needed 

¶ Proper compensation in case 

death or any long-term impact 

to the physic  or heath  

¶ Investigate the accident and 

report to the relevant authority  

¶ Take the lesson from the 

event for future reference  

Risk of Health  

¶ Proper health check up to 

ensure that workers are in 

good health condition  

¶ Using  the proper PPE 

¶ Non-alcohol policy 

during the work execution  

¶ Drink a lot of water 

(company to provide 

water) 

¶ Only proper trained work 

must execute some 

¶ Stop the workers who are 

not in good health condition  

¶ Bring the person to the 

clinic or hospital for 

medical check  

¶ Investigate the health 

condition to know if there is 

any long-term impact  

¶ Other control measures can 

be referred to the same 

¶ Let the worker take rest and 

receive proper treatment  

¶ Proper health insurance 

coverage or compensation, 
especially to the log-term 

impact or death   

¶ Produce the report and 

submitted to the relevant 

health authority if required  

¶ Resume  the job and continue 

monitor the health of the 
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specific work during the 

demolition  

¶ Other preventive  

measures can be referred 

to the same under 

Construction stage 

under Construction stage 

 

worker  

Traffic 

Disturba

nce   

  Traffic accident  

¶ Assign dedicated person 

to watch and direct the 

traffic  related to 

decommission  activity  

¶ Response team to help 

resolve the  traffic 
accident  

¶ Proper traffic signal and 

speed limit  

¶ Only license/authorize 

personnel would allow to 

operate the 

machinery/vehicles 

¶ Proper SOP for work 

execution  

¶ Proper supervision in the 

site to avoid  the collision  

¶ Proper vehicle inspection  

¶ The operator of the 

machine to use proper 

PPE 

¶ Low speed of movement 

of vehicle inside the 

project area 

¶ Other preventive  

measures can be referred 

to the same under 

Construction stage 

¶ Suspend temporally  the job 

(could be isolated one)  and  

provide the assistance to 

victim 

¶ Apply the first aid to help 
the victim  

¶ Contact the ambulance to 

come and evacuate the 

victim to the nearest clinic 

or hospital   

¶ Resolve the issue 

peacefully (if involve third 

party other then inside the 

project owner 

¶ Other control measures can 

be referred to the same 

under Construction stage 

 

¶ Payment of the damaged if 
needed 

¶ Proper compensation in case 

death or any long-term impact 

to the physic  or heath  

¶ Investigate the accident and 

report to the relevant authority  

¶ Take the lesson from the 

event for future reference 
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¶ Vehicular get in and 

out of construction 

area 

¶ Vehicle taking the 

demolished or 

dismantled material 

Temporary 

congestion  

¶ Assign dedicated person 

to watch and direct the 

traffic  related to 

decommission  activity  

¶ Response team to help 

resolve the  traffic 
accident  

¶ Proper traffic signal and 

speed limit  

¶ Only license/authorize 

personnel would allow to 

operate the 

machinery/vehicles 

¶ Proper SOP for work 

execution  

¶ Proper supervision in the 

site to avoid  the collision  

¶ Proper vehicle inspection  

¶ The operator of the 

machine to use proper 

PPE 

¶ Low speed of movement 

of vehicle inside the 

project area 

¶ Park in dedicate spot/ area 

¶ Put up traffic signs in the 

area 

¶ Other preventive  

measures can be referred 

to the same under 

Construction stage 

¶ Dedicated person to involve 

and direct the flow and give 
the priority  and stop the 

other to avoid the accident  

¶ Other control measures can 

be referred to the same 

under Construction stage 

 

 

Traffic would be normal 

again  

Loss of life  

¶ Assign dedicated person 

to watch and direct the 

traffic  related to 
decommission  activity  

¶ Response team to help 

resolve the  traffic 

accident  

¶ Stop the project activity to 

help the victim to the 

hospital for further autopsy  

¶ Resolve the issue 

peacefully  

¶ Contact the emergency 

response team (ambulance, 

¶ Payment of the  damaged 

¶ Proper compensation in case 

death   

¶ Investigate the accident and 

report to the relevant authority  

¶ Take the lesson from the 

event for future reference 
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¶ Proper traffic signal and 

speed limit  

¶ Only license/authorize 

personnel would allow to 

operate the 

machinery/vehicles 

¶ Proper SOP for work 

execution  

¶ Proper supervision in the 

site to avoid  the collision  

¶ Proper vehicle inspection  

¶ The operator of the 

machine to use proper 

PPE 

¶ Low speed of movement 

of vehicle inside the 

project area 

¶ Other preventive  

measures can be referred 

to the same under 

Construction stage 

police, and Bombeiros ) 

¶ Other control measures can 

be referred to the same 

under Construction stage 

 

 

Demolit

ion  of 

Storage 

Tank 

Chemical hazard  such 

as gas  that trapped 

inside the  storage tank 

Cause health 

hazard   

¶ Only very specialized and 

well trained with the 

experience can get inside 

the confined space  

¶ Detection of the chemical 
or gas inside the confined 

space to ensure that the 

concentration of chemical 

or gas is fairly low  so it 

would not  impacted the 

health  

¶ Proper SOP in 

dismantling the confined 

space like tank, pipe, or 

drainage/underground 

system 

¶ Wear proper PPE 

¶ Tank should be empty 

¶ Temporary suspend the 

activity to deal with the 

accident  

¶ Evacuate the victim person 

to the safest area (non-

confined space) and 

evaluate the condition 

quickly 

¶ Provide the first aid as 

necessary  

¶ Call the emergency 

response team to evacuate  

the victim to the nearest 

clinic or hospital for  
further medical assistance  

 

¶ Prepare the incident report on 

the issue to know the cause 

and provide the any prior 

action  before the demolition 

of the confined 

space/structure  

¶ Let the victim get treated and 

have enough rest prior to 

joining the team  

¶ Apply proper compensation to 

the victim, especially with the 
long-term health impacts  

¶ Perform the  comprehensive 

medical examination to the 

victim to know if there is any 

log-term health impact that  

need to be taking into 

consideration  



57 | P a g e 
 

and cleaning with 

freshwater for several 

time prior to lifting and 

dismantling  

¶ Pipe also should be blow 

is the high pressure pump 
to let all the trapped gas 

or fuel   come out of the 

pipe prior to demolish or 

undue  

¶ Monitor the work  

progress and report if any 

irregularity that can cause 

any health impact  

¶ Submit the report  to the 

relevant authority  

¶ Improve the SOP of working 

in the confined space area or 

structure so that similar 

mistake shall not be repeated  

¶ Resume the  work  

Potentially cause 

death  

¶ Only very specialized and 

well trained with the 

experience can get inside 

the confined space  

¶ Detection of the chemical 

or gas inside the confined 

space to ensure that the 

concentration of chemical 

or gas is fairly low  so it 

would not  impacted the 

health  

¶ Proper SOP in 

dismantling the confined 

space like tank, pipe, or 

drainage/underground 
system 

¶ Wear proper PPE 

¶ Tank should be empty 

and cleaning with 

freshwater for several 

time prior to lifting and 

dismantling  

¶ Pipe also should be blow 

is the high pressure pump 

to let all the trapped gas 

or fuel   come out of the 

¶ Temporary suspend the 

activity to deal with the 

accident  

¶ Evacuate the victim person 
to the safest area (non-

confined space) and 

evaluate the condition 

quickly 

¶ Contact the emergency 

response  team to evacuate 

the victim to hospital for 

further action  

¶ Conduct the autopsy work 

to know the main cause of 

death  

 

¶ Prepare the incident report on 

the issue to know the cause 

and provide the any prior 

action  before the demolition 
of the confined 

space/structure  

¶ Apply proper compensation to 

the death and other  action 

such as funeral  

¶ Perform the  comprehensive 

investigation, involve some 

independent authority such as 

PNTL to know ensure the 

transparency  

¶ Submit the report  to the 
relevant authority  

¶ Improve the SOP of working 

in the confined space area or 

structure so that similar 

mistake shall not be repeated  

¶ Resume the  work 
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pipe prior to demolish or 

undue 

Hazardous waste  

¶ Prior to  dismantling the 

work, it should be ensured 

already that no more 

sludge inside the tank 

¶ Collecting the hazardous 

waste and store into the 

proper place  

¶ Follow the SOP of 

dismantling the storage 

tank and pipes, which 

already made a provision 

to clean and remove all 

the hazmat prior to 

performing the  

decommissioning work  

¶ Other preventive  

measures can be referred 

to the same under 

operation stage 

¶ If any hazmat is found in 

the confined space during 

the starting of 

decommission work, the 

decommission work  need 
to  be suspended and let the 

other team collect the 

hazmat  

¶ Remove the hazmat inside 

the storage tank with high 

pressure of fresh water 

¶ Collect the hazmat and 

treated with the oil-water 

separator  

¶ Discharge the water into the 

drainage system 

¶ Collected and disposed the 

solid waste into Tibar 

landfilled area  

¶ Or other option load into 

the tanker and send the 

solid material to Singapore  

¶ Other control   measures 

can be referred to the same 

under operation stage 

¶ Report the hazardous material 

presence 

¶ Review the SOP and 

improved if needed 

¶ Monitored the hazmat 

treatment system 

 

Waste-solid waste 

ï valuable one 

(Junk metal from 

storage tank, pipe, 

other metal, pipe) 

 Preventive  measures can be 

referred to the same under 

operation stage 

¶ Separated the valuable 

waste such as metal and 

sale them  

¶ Other solid waste will be 

collected and dump into 

Tibar landfilled area  

¶ Separate also other solid 

hazmat for treatment prior 

to disposing in Tibar  

¶ Product report on the solid 

waste management  

¶ Appraised the economic value 

of valuable metal 

¶ Other corrective   measures 

can be referred to the same 

under operation stage 
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Noise   
within the project area  

up to radius 50 m  

Disturb the 

convenience of the  

community  

 

¶ Schedule the work 

execution during the day 

time only  

¶ Using the PPE to protect 

the hearing system  

¶ Inform to the community 

regarding the work that 

potentially produce noise 

¶ Using the equipment that 

produce less noise  

¶ Constructing the noise 

barrier through the 

perimeter fencing  and 

cover to absorb the noise  

¶ Proper maintenance of 

equipment  that produce 
less noise   

¶ Other preventive  measures 

can be referred to the same 

under construction period  

¶ Stop the operation the noise 

level very high that cause 

an issue in the community  

¶ Do not using multiple 

equipment or machine that 

potentially produce 
cumulative noise level that 

is high  

¶ Monitor always the noise 

level within the project area 

and set the maximum level 

of 80 DB at the 

boundary/fence. Beyond 

this point, the noise impact 

would be minimum  

¶ Using the PPE inside the 

project site and or anyone 
that access to the project 

area  

¶ Other control   measures 

can be referred to the same 

under construction period 

¶ Receive and register the 

complaint from community if 

the noise level is high  

¶ Prepare the report on any 

incident on the noise level 

¶ Improve the workflow of 

work to achieve the objective 
of work with minimum noise 

level 

¶ Other corrective   measures 

can be referred to the same 

under construction period 

Health Hazard 

issue  

¶ Schedule the work 

execution during the day 

time only  

¶ Using the PPE to protect 

the hearing system  

¶ Inform to the community 

regarding the work that 
potentially produce noise 

¶ Using the equipment that 

produce less noise  

¶ Constructing the noise 

barrier through the 

perimeter fencing  and 

cover to absorb the noise  

¶ Proper maintenance of 

equipment  that produce 

less noise   

¶ Stop the operation the noise 

level very high that cause 

an issue in the community  

¶ Do not using multiple 

equipment or machine that 

potentially produce 

cumulative noise level that 
is high  

¶ Monitor always the noise 

level within the project area 

and set the maximum level 

of 80 DB at the 

boundary/fence. Beyond 

this point, the noise impact 

would be minimum  

¶ Using the PPE inside the 

project site and or anyone 

that access to the project 

¶ Receive and register the 

complaint from community if 

the noise level is high  

¶ Prepare the report on any 

incident on the noise level 

¶ Improve the workflow of 

work to achieve the objective 
of work with minimum noise 

level 

¶ Proper compensation to the 

worker who have long-term 

hearing impacts as a result of 

exposure too long with higher 

noise level 

¶ Other corrective   measures 

can be referred to the same 

under construction period 
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¶ Other preventive  measures 

can be referred to the same 

under construction period 

area  

¶ Conduct the comprehensive 

medical examination to see 

the hearing level of workers  

¶ Other control   measures 

can be referred to the same 
under construction period 

 

Vibratio

n  

Within the radius of 

100 m 

Potential collapse 

of old Aipelo 

prison  

 

¶ Choose the method  of 

work  of dismantling that 

produce less or no vibration  

¶ Monitor the vibration in 

respect to the Aipelo prison  

¶ Do no operate multiple 

equipment at the same time 

that produce  higher 

cumulative vibration level  

¶ Other preventive    

measures can be referred to 

the same under construction 

period 

 

¶ If the vibration level is 

significantly high near the 

project boundary or fence, 

then reconsider the method 

of work and equipment 

used  

¶ Observed the vibration  

level at the Aipelo prison, 

to know is any major 

vibration level 

¶ Assess the Aipelo prison to 
see the level of collapse of 

the structure  

¶ Other control   measures 

can be referred to the same 

under construction period 

 

¶ The company is  fully 

responsible to restore the 

prison is there is any collapse 

due to vibration  

¶ Compensation to government 

loss (tourism visitors) 

¶ Report on the incident and 

submitted to the relevant 

authority including local 

leaders  

¶ Other corrective   measures 
can be referred to the same 

under construction period 

 

Structural crack of 

the building within 

the radius of 50 m 

¶ Choose the method  of 

work  of dismantling that 

produce less or no vibration  

¶ Monitor the vibration in 

respect to any structure 

nearby project location   

¶ Do no operate multiple 

equipment at the same time 
that produce  higher 

cumulative vibration level 

¶ Other preventive    

measures can be referred to 

the same under construction 

period 

 

¶ If the vibration level is 

significantly high near the 

project boundary or fence, 

then reconsider the method 
of work and equipment 

used  

¶ Observed the vibration  

level at the Aipelo prison, 

to know is any major 

vibration level 

¶ Assess damaged or any 

level of collapse of the 

structure nearby  

¶ Other control    measures 

can be referred to the same 

¶ Compensation of the damaged 

(to be negotiated with the 

owner) 

¶ Potentially rebuild it  

¶ Report on the incident 

¶  Other corrective   measures 

can be referred to the same 

under construction period 
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under construction period 

Social 

Impacts   

loss of opportunity and 

job 

 30 people will loss 

the job and income  Cannot be prevented  

¶ Proper compensation or 

pension payment to the 

workers 

¶ Social security coverage for 

the benefit in case losing 

the job   

¶ Find other job or if company 
has other business model, the 

company can take over the 

workers 

¶ Workers may take the pension 

and do some business to 

sustain their life and the 

family  

Project owner will 

loss the economic 

opportunity  

Cannot be prevented  Cannot be controlled  
Find other project location to 

construct the new facility  

Fuel supply will  

be impacted and 

potentially the 

price will increase  

  

Cannot be prevented  
¶ Other fuel terminal can 

cover up the lacking  

¶ Price may increase  

Cannot be corrected  

Econom

ic 

Impacts   

Loss of source of 

income 

No tax payment to 

the government  
Cannot be prevented  Cannot be controlled   

Loss of revenue 

from the project 

owner  

Cannot be prevented  Cannot be controlled  Cannot be corrected  

No social corporate 

responsibility to 

the local people  

Cannot be prevented  Cannot be controlled  Cannot be corrected  
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1.5 Summary of Cost of Mitigation Measures  

 

The environmental management plan only is implemented effectively if budget is allocated properly by 

the project owner.   The following table provide summary of rough cost estimation of the mitigation 

measures various impact identified during the project implementation. 

Table 1.5 Summary of Cost Estimation of EMP (CAPEX and OPEX) 

Stage of Project Implementation  Estimated cost (CAPEX) 

OPEX - Without 

major Incident  

OPEX with Major  

Incident  

Construction  Period   $ 188,000 0   

Operation   $ 1,332,000  $300,000.00   $ 17,600,000.00  

Decommissioning   $ 285,000 0 0 

Total Cost   $  1,795,000  $350,000.00   $17,600,000.00  

 

Note:  Major Capital expenditure has been construction of flood protection (Storm runoff and coastal 

water), equipment to retain oil spill (Boomer, skimmer, etc.) and fire equipment system. Further detail 

breakdown of the cost per item of mitigation measures can be found in the cost estimation of the EMP. 

1.6 Monitoring of Implementation of EMPs 

 

Monitoring the implementation of EMPs is very important to ensure effective implementation of the plan 

in order to achieve the objective of the environmental protection and social safeguard system. The 

following table provided the summary of impacts, cost, monitoring agency and frequency of monitoring 

activity for the proposed project development.  
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Table 1.6 Summaries of Environmental Impact, Mitigation, and Monitoring Plans  

IMPACT MITIGATION   MONITORING  

Environmental 

Impact 
 Mitigation Measures   

Mitigation  

Responsibility 

Mitigation  

Cost (US$) 
Monitoring Measures 

Frequency and 

means of 

verification 

Monitoring 

Responsibility 

Construction Period 

Air Quality ¶ Operation of well-maintained 

construction vehicle and 

equipment to avoid polluted 

exhausts.  

¶ Proper piling of spoil from 

earth work 

¶ Spraying of water in the 
working area  

¶ Construct fence on the 

project area  

Project owner US$ 45,000 (mainly 

to build the fence 

and operation cost 

for water spraying) 

¶ Periodic qualitative 

monitoring within 

mining areas;  

¶ Assessment of record 

of dust complaints 

from workers and 

communities living 
near project area.   

Day to day 

monitoring especially 

during dry period. 

Project owner  and 

regulatory agency (if 

necessary) 

Marine water 

quality from soil 

erosion  

¶ Construction of temporary 

detention  basins to catch  

and filter the sediment   

¶ Compact the soil during 

the dry  period with the 

gravel or non-eroded 

material  to prevent the 

erosion  

 

Project owner  $15,000   ¶ Measurement of 

marine water quality 

after the rain (grab 

sample) to measure 

the sediment  

¶ Monitoring the  TSS  

of the effluent at the 

detention pond  

 

Day to day 

monitoring, 

especially after the 

onset of rain. 

Project owner  and 

regulatory agency (if 

necessary) 

Traffic ¶  Installation of signage near 
the facility to inform general 

traffic those construction 

vehicles might make an 

access in and out of the 

facility.  

¶ Appointing designated 

personnel to help smoothing 

traffic out during an 

especially heavy vehicle 

movement 

¶ Regulate speed limit in and 
out of project area  

Project owner US$  30,000 ¶ Installation of 
permanent signage 

near the facility to 

inform general traffic 

that costumer 

vehicles are making 

an access in and out 

of the facility 

¶ If a long queuing 

actually happened 

and could heavily 

disrupt traffic, several 
designated personnel 

Day to day 
monitoring, 

especially after the 

onset of rain. 

Project owner  and 
regulatory agency (if 

necessary) 
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¶ Only authorize personnel 

must drive the vehicles 

should help 

smoothing the traffic 

in and out of the 

facility.   

 

Noise  and 

Vibration  
¶ All noise-generating 

equipment should be 
insulated and well 

maintained to ensure that 

they operate within the noise 

limits they were designed to 

operate.  

¶ Operation of noise 

generating equipment should 

only be during the day 

¶ Provision of personal 

protection measures from 

noise to workers (see section 
on Occupational Health and 

Safety) 

Project owner US$ 10,000 ¶ Record of complaint 

about noise/vibration 
from workers and 

communities living 

near the project.  

¶ Follow with the noise 

level measurement  

Day to day 

monitoring especially 
during dry period. 

Project owner  and 

regulatory agency (if 
necessary) 

Occupational 

health and safety 

Hazard minimizing measures: 

 

¶ Minimize exposure to hazard 

through workers rotation and 

limitation to working hours 

(max. 8 hrs.) 

¶ Provision of training for 

proper equipment handling 

and safety precautions for 

equipment handling 

¶ Adequate supervision for 

handling of heavy machinery 

¶ Adjustment of work and rest 

period for workers when 

days are especially hot (e.g. 

there have been several 

hotter than usual days in 

Timor Leste in 2014).  

¶ Provision of adequate and 

easy access to drinking 

Project Owner $30,000 Keep daily record on  

any event related to the 

OSH inside the project 

area, including the 

major accident  related 

to work execution  

 

Day to day 

monitoring system  

Project owner with 

the surveillance  

from local authority 

and relevant agency  
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water. 

 

Provision of PPE: 

 

¶ Facemasks, eye protection  

¶ Ear protection  

¶ Helmet, boots, safety shoes  

¶ Rubber gloves 

¶ Body protection  

Operation Period 

Flooding  ¶ Construction of retaining 

flood protection in the 

river  

¶ Elevated the floor level 

¶ Construction of main 

drainage canal 

¶ Construction of oil-water 

separator  

¶ Isolated a major spill and 

cleaned up quickly prior to 

the  heavy rain 

¶ Coastal wall protection 

¶ Frequent washing the 

ground  where the oil spill 

prior to the heavy rain  

¶ Emergency flooding 

insurance for higher 

frequency of 50 -years 

¶ Flooding warning system 
and emergency 

preparedness  

¶ Flood emergency response  

¶ Monitoring the rainfall  

¶ Emergency response 

planning  and recovery 

system  

¶ Monitoring the tidal level  

¶ Measurement of rainfall at 

upstream area 

Project owner  $1,000,000 ¶ Monitoring the 

rainfall in the 

upland catchment 

system  

¶ Tide gauge for tidal 

measurement  

¶ Inspection of the 

flood protection  

work  

daily  to day and 

long-term operation  

Project owner, 

supervision 

consultant  and 

relevant government 

agency (if needed) 
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Major Oil spill  ¶ Purchase Oil Boomer  

¶ Oil Skimmer  

¶ Chemical Absorbent  

¶ In-situ burning system  

¶ Coastal Cleaning  

¶ Mangrove re-planting  

¶ Coral rehabilitation  

¶ Cleaning of the impacted 

beach  

¶ Design and construct the 

fuel terminal and other 

supporting facility with 

the highest standard in the 

industry to minimize the 

equipment error and 

equipment failure 

¶ Developed the proper 
operating procedure in 

every part of operating 

system  

¶ Proper communication  

protocol during the 

operation  

¶ Prepare emergency oil 

response  planning and 

team  

¶ Monitoring of  marine 

water quality  

¶ Implement emergency 

response plan  

¶ Compensation to the loss  

¶ Compensation to the 

economic loss  

¶ Coordinate with the 

national and international 

team to help in case of 

major large oil spill   

¶ Provide public information 

to close the beach access 

Project owner  CAPEX = 

$100,0000 (if no 

accident) 

OPEX = $50,000 

 

If accident, the cost 
could be  range from  

$10M ï $15 M 

Project owner to 

monitoring the current 

and wind to ensure 

operation safety  

¶ Record daily 

event inside the 

fuel storage 

facility  

¶ Record the 

loading and 
unloading event 

in jetty  

Project owner and 

relevant agencies (if 

needed) 
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due to pollution form the 

oil  

¶ Compensation of the 

economic loss, especially  

coastal community who 

are  rely on the income 
from the coastal resources 

¶ Proper community 

engagement plan 

¶ Proper insurance system 

Fire hazard  ¶ Proper fire prevention 

system (design 

construction with the 

highest standard, proper 

operating procedure, 

minimize leaking from 

the system, control 

processing) 

¶ Modern Fire prevention 

equipment system in 

place  

¶ Well  structure and 

trained fire management 

system  

¶ Fire drill and evacuation 

system  

¶ Fire insurance system  

 

Project owner CAPEX = $200,000 

OPEX = 

$50,000/year 

¶ Control the operating 

system (automatic 

control), i.e. mass 

balance and volume 

rate  

¶ Inspect the all the 

operating equipment 

system before and 
after loading and 

unloading the fuel  

 

Day to day 

monitoring  

Project owner  and 

report to be 

reviewed by the 

relevant entity  

Soil pollution from 

oil spill  
¶ Soil remediation system  

¶ Minimize the spill by 
proper design  and 

operation  

¶ Taking the soil sample 

within the project area 

once a year to measure the 

soil quality  

¶ Management the oil spill 

in the facility to prevent 

the transport of 

Project owner US$ 15,000 

 

Monitoring periodically 

to detect as early as 
possible the pollutant 

transport from the soil 

to the soil column  

 

Day to day 

monitoring especially 
during fuel loading 

and unloading  

Project owner  
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contaminant to the soil 

column  

¶ Wash  periodically the 

ground surface that  that 

contaminated by the minor 

oil spill  

¶ Follow the proper SOP in 

transferring the fuel to 

minimize the risk of spills 

 

Groundwater  ¶ Enhance tree-planting in 

the upland catchments to 

achieve  more recharge 

rate of rainfall to 

groundwater  

¶ Help population by 

providing water supply if 

their shall well get dry 

¶ Response quickly to the 

spill so that the risk of 

contaminant transport 

downward will be reduced 

¶ Inform the government 

that groundwater is 

contaminated and stop 

utilization of groundwater  

¶  Pumping out the  

contaminate water and 

treated it polluted water  

¶ Measure also the well in 

surrounding project area if 

the polluted well is 

localized or entire aquifer  

 

 

Project owner  $15,000/year ¶ Sampling 

measurement of the 

groundwater to 

detect the trend of 

water quality 

change 

¶ Monitor the 

groundwater 
pumping 

(drawdown level in 

the aquifer) 

Minimize the spill 

in the ground 

surface  

¶ Monitoring the 

water utilization 

rate within the 

facility to optimize 

the water 
utilization  

 

 

¶ Day to day 

monitoring  

¶ Real time 

measurement in 

the groundwater 

pumping  

 

Project owner and 

could be inspected 

by the relevant 

government agencies  
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Solid waste 

impacts  
¶ Collect properly the solid 

waste and apply 3R 

(recycle, reused. Reduced, 

and disposal) 

¶ Dispose the waste into 

Tibar control landfilled 
area  

¶ Mange the solid waste to 

achieve the minimum 

target to landfill  

¶ Have proper treatment 

system of hazardous 

material  (see the  method 

of treatment at the part of 

waste management) 

¶ Produce the concrete 

material from hazmat 
(liquid hazmat is mixed  

within the concrete cement 

and produce concrete 

block 

¶ Apply special treatment 

method onsite or out 

scorching the external 

company to treat the B3 

waste Treated the oil 

residue  and recycle into 

the reusable fuel (third 
party should be contracted 

to do it  

¶ Deliver the oil residue to 

the third party that already 

has  proper oil residue 

treatment in place  

¶ Deliver the oil residue to 

Tibar (government 

provided the holding tank) 

¶ Proper collection of the 

waste  to be handled by 

the third party  

Project owner S$30,000 ¶ Record keeping and 

assessment to adapt 

the practice.  

¶ Promote public 

education on the 

proper solid waste 
collection system  

 

Day to day 

monitoring and 

provide the monthly 

report  

Project owner 

(designated officer). 
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Traffic impacts   ¶ Proper traffic management 

system  

¶ Proper traffic signal  

¶ Proper parking 

arrangement   

¶ Designated person to 

watch the traffic and 

manage it  

¶ Limit the speed limit in 

the project area  

¶ Only authorize person  

could drive the vehicle  

 

Project Owner $5,000/year ¶ Keep the record of 

vehicle in and out 

of the project area  

and any related 

event  

¶ Record if any 

traffic accident  

 

Day to day 

monitoring  

Project owner and 

local authority  

Climate change ¶  Proper design  and 

construction of the sea 

wall protection 

¶ Elevated floor level at the 

storage yard (based on 

tidal measurement and 

HAT data) 

¶ Adjust the groundwater 

treatment, as the water 
will be getting salty 

¶  River improvement  

¶ Retaining wall  

¶ Proper drainage system 

¶ Construction of Water 

storage  

¶ Minimize the water 

Project owner $20,000/yr. Monitoring it tide 

(already proposed) 

 

Sharing the data of 

the climate change 

information (rainfall 

and tidal 

measurement) 

Project owner 
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utilization  

¶ Sea water treatment 

(optional) 

¶  Provide water to the 

community 

 

Occupational 
health and safety 

Hazard minimizing measures: 
 

¶ Minimize exposure to VOC 

usually associated with 

gasoline through rotation of 

workers handling diesel fuel 

and gasoline.  

¶ And limitation to working 

hours (max. 8 hrs.) 

 

Provision of PPE: 

¶ Use of proper PPE for 
workers exposed to high 

emission of VOC (especially 

during handling of transfer 

of fuel into storage). 

¶ Provision of PPE for workers 

exposed to high risk from 

fire and explosion.    

 

Project owner US$ 35,000/Year 
 

It is recommended that 
monitoring measures 

involve routine (every 

year) risk assessment 

involving the following 

objectives:  

¶ Identify where fire 

and explosion hazards 

may exist;  

¶ Consider procedural 

practices, what have 

been done wrongly, 
what and who have 

been affected;  

¶ Evaluate the findings 

and see if 

precautionary 

measures 

implemented are 

enough to 

significantly reduce 

risk from fire and 

explosion.  

¶ Keep a good record 

of the findings 

¶ Plan for intervention 

as found necessary 

 Project owner 
(designated officer) 

can be coordinated 

with local forestry 

officer 

Air Quality  ¶ Prevent the fire from 

occurring  (high  standard 

design of fire protection, 

no smoking inside the 

facility, etc., see the fire 

management system) 

Project Owner  $50,000/year ¶ Automatic 

instrumentation to 

measures the gas 

emission to be 

installed in the fuel 

terminal system  

Report  to be 

generated every 6 

months and 

submitted to the 

relevant government 

agencies  

Project owner, 

ANPM, and 

DNCPIA 
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¶ Prevent the leaking   

through proper high 

standard design and 

construction, 

Implementation of proper 

SOP to prevent the 
operation error, etc. 

¶ Vapor condensing  

¶ Install  vapor recovery unit  

¶ Catalytic oxidizer  

¶ Vapor combustion unit  

¶ Gas absorption unit  

¶ Maintaining stable tank 

pressure and vapor space 

¶ Control the inside 

temperature  to the tank  

¶ Tree planting at  the buffer 
zone  

¶ PPE 

 

 

¶ Tree planting to be 

made in the buffer 

zone of the project  

 

Community Health 

and Safety  
¶ Water conservation  and 

monitoring system  

¶ Traffic management system  

¶ Fire hazard management and 

socialization to the 

community members in 

Lauhata, as well as 

evacuation route 

Project owner  $50,000/year    

Decommissioning Period 

Traffic ¶  Installation of signage near 

the facility to inform general 

traffic that vehicular 

movement access in and out 

of the facility.  

¶ Personnel to direct the traffic 

when necessary  

Project owner US$ 2000 
/decommissioning  

¶ Installation of 

permanent signage 

near the facility to 

inform general traffic 

that costumer 

vehicles are making 

an access in and out 

of the facility 

¶ If a long queuing 

Day to day 
monitoring, 

especially after the 

onset of rain. 

Project owner  
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actually happened 

and could heavily 

disrupt traffic, several 

designated personnel 

should help 

smoothing the traffic 
in and out of the 

facility.   

 

Noise ¶ All noise-generating 

equipment should be 

insulated and well 

maintained to ensure that 

they operate within the noise 

limits they were designed to 

operate.  

¶ Operation of noise 

generating equipment should 
only be during the day 

¶ Provision of personal 

protection measures from 

noise to workers (see section 

on Occupational Health and 

Safety) 

Project owner US$ 1,000 ¶ Record of complaint 

about noise/vibration 

from workers and 

communities living 

near the project.  

Day to day 

monitoring especially 

during dry period. 

Project owner 

(designated officer). 

Occupational 

health and safety 

Hazard minimizing measures: 

 

¶ Minimize exposure to hazard 

through workers rotation and 

limitation to working hours 

(max. 8 hrs.) 

¶ Provision of training for 

proper equipment handling 

and safety precautions for 

equipment handling 

¶ Adequate supervision for 

handling of heavy machinery 

¶ Adjustment of work and rest 

period for workers when 

days are especially hot (e.g. 

there have been several 

 $30,000    
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hotter than usual days in 

Timor Leste in 2014).  

¶ Provision of adequate and 

easy access to drinking 

water. 

¶ Minimize exposure to VOC 
usually associated with 

gasoline through rotation of 

workers handling diesel fuel 

and gasoline.  

 

Provision of PPE: 

 

¶ Facemasks, eye protection  

¶ Ear protection  

¶ Helmet, boots, safety shoes  

¶ Rubber gloves 

Social and 
economic impacts  

¶ Compensation to the 
employee  

¶ Transfer the employee to 

other facility and business 

modality  

 

Project owner 
and worker 

inside the 

facility  

$100,000   Project owner and 
relevant government 

agency  
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1.7 Performance Indicators 

 

Effective implementation of any plan is only possible with the rigorous monitoring system by both 

internal and external parties. To be objective, the some performance indicators and baseline information 

must be used by the relevant parties.  Performance indicator must result in the compliance to standard 

performance of clear environmental parameters.  In following performance indicators shall be used as part 

of the environmental management plan (EMP) document, this study, to judge the compliance of project 

owner to the overall implementation of   the EMP during the project execution. 

¶ OSH (IFC Standard, 2007) 

¶ Noise Indicator (relevant to human health) 

¶ Ambient air quality (IFC standard) 

¶ Ambient water quality standard (swimmable, fishable, drinkable, etc.) 

¶ Drinking water quality standard (WHO) 

¶ Effluent waste water quality standard (WHO and IFC) 

¶ Drinking Water Quality Standard established by the Ministry of Health, Timor - Leste 

The following table provides the summary of indicator to be complied in order to achieve the objective of 

the environmental protection and social safeguard principles.  

 

Table 1.7Summary of Environmental Performance Indicator  

Type of Indicator  Measureable Parameters  Standard Threshold  

Occupational Health and 

Safety (OHS) 

Number of Incident per 

month Zero 

Noise Level 

Noise indicator at the 

receiving site <80 dB  without PPE  

Ambient Air Quality 

CO2  Refer to the table 1.8 

NO2 

Refer to the table 1.8 

PM.2.5 

Refer to the table 1.8 

PM10 

Refer to the table 1.8 

SO2 

Refer to the table 1.8 

Receiving water Quality 

Drinkable Refer to the standard quality of drinking water: Physical, 

Chemical, and Biological indicator 

Swimmable 
The discharge of any effluent to a water body shall not 
cause the water body to lost its function as swimmable  

Fishable waste  load into water body but the fish is still eatable by 

health standard 

Effluent waste water 

discharge 

BOD5, mg/L 25 

COD, mg/L 125 
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PH 6-9 

Total Nitrogen, mg/L 10 

Total Phosphorus, mg/L 2 

Oil and Grease, mg/L 10 

TSS, mg/L 50 

Temperature increase, C <3 

Total Coliform , 

MPN/100 mL 400 

 

Table 1.8 Ambient Air Quality Indicators  

Parameter Average Period Guideline Value (ɛg/m
3
) 

Sulfur dioxide (SO2) 
24-hour 20 

10 minute 500 

Nitrogen dioxide (NO2) 
1-year 40 

1-hour 200 

PM10 
1-year 20 

24-hour 50 

PM2.5 
1-year 10 

24-hour 25 

Ozone 8-hour daily maximum 100 
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Table 1.9 Drinking Water Quality Standards in Timor ï Leste (WHO) 

 

 

Timor ï Leste has also defined and formulated its owned standard by taking reference from best practice 

internationally (WHO) and practice in the Ministry of Health many years. The following table shows the 

standard drinking water quality parameters, which limits on up 15 parameters. 
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Table 1.10 Drinking Water Quality Parameters Set by Ministry of Health of Timor ï Leste  

No Parameter Unit  
Standard  

value  
Criteria for standard value 

Physical  

1 Color TCU <5  Acceptability should have no visible color 

2 PH   6.5 ï 8.5  Acceptable within this range 

3 Taste and odor  Un-

objectable  

 No objectable taste and odor felt from the 
user 

4 TDS Mg/L 1000  Not acceptable >1000 and <600 is good  

5 Turbidity  NTU <5 
 Need for clean water. Below 1 NTU is  good 
for chlorination  

Chemical  

6 Arsenic  Mg/L 0.01 
Health based:  It is toxic for the body  and not 
demonstrated to be essential  

7 
Fluoride (as F-

1) 
mg/L 1.5 

 Health based:  cause fluorosis (<0.5 ppm) 

Artificial  fluoridation  05 ï 1 Mg/L 

       8 
Hardness as 

CaCO3 
mg/L 200 

 Acceptability :Scale deposition above 200 

ppm 

9 Iron (as Fe2+) mg/L 0.3 

 Acceptability: Iron stains in laundry and 

plumbing fixtures (>0.3 ppm). Health based:  
2 Mg/L  No significant health impact known 

up to 2 Mg/L 

10 
Manganese (as 

Mn2+) 
mg/L              0.4 

 Acceptability: Taste (0.1 mg/L). Health based 

(0.4)  Mn stains in laundry and fixtures at 0.2 
Mg/L 

11 Nitrate (as NO-) mg/L          50 

 Health based: 50 mg/L as nitrate (11 mg/L as 

nitrate nitrogen. Based on 
methaemoglobinaemia in infant 

12 Sulfate (SO4 -2) Mg/L 250 

 Acceptability:  cause Taste (250 sodium 

sulfate). There is a gastrointestinal effect in 

excess concentration  

13 
Residual 

chlorine  
mg/L 01.- 0.3 

 Acceptability :   Measure at tap point  and 

only applicable to the water system that 

applies chlorination  

Biological  

14 Total Coliform 
MPN/100 

mL 
0 

 Health based: must not be present in 95% of 

sample taken throughout the year. Indicator 

for contamination  or incomplete treatment  12 
months period  

15 

 E. Coli or 

Thermos 

tolerant bacteria  

 Count/100 

ML 
 0  Health based: indicator for fecal 

contamination 
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1.8 Positive and Negative Social and Economic Impacts 

 

There are always impacts, as consequences of any project development.  Zero impacts would be certainly 

impossible to be achieved, unless the project is not continued or adopting no development scenario. The 

following table provide the positive and negatives impacts of the project development, including no 

development, which could be used to quickly evaluate in order to make a high level decision to proceed 

or to stop the project development. 

Table. 1.11 Summary of Positive and Negative Impacts of the Project Development  

Alternative 

option  Negative Impacts  Positive Impacts 

Project 

Development  

1. Temporary Environmental impacts during the 
construction  that can be managed  on-site  

2. Oil spill impacts that can be managed but risk 

of major spill and  could cause the coastal 

pollution  

3.  Potential large fire hazard but can be 

minimize with high standard of design and 

construction   and other fire protection system  

4. Pollution of VoCs ï can be  minimized with 

proper design  of the system and on site 

mitigation measure  

5. Contribute to the marine water quality 

degradation 
6. Contribute to the air quality degradation (if 

there is any major fire that create the smoke) 

¶ High return of investment on the 

project development  

¶ Provide stable fuel supply with 

the competitive price  

¶ Contribute to the economics of 

Timor ï Leste (national and local 

in Lauhata) 

¶ Create the jobs and other 

economic opportunities   

¶ Contribution directly to the 

taxation to the government of 

Timor ï Leste 

¶ Provide various corporate 

responsibility to the local 

population  

¶ Enhance more foreign direct 

investment to the country  

No project 

Development  

¶ No job creation and no other opportunities 

will be  created  

¶ No income to the country  from the tax 

payment  

¶ Perhaps high fuel price in Timor ï Leste 

due to lack of competition  

¶ No marine water pollution and no 

other disturbance in the coral and 

other coastal resources  

¶ No environmental  and social  

impacts  
 

1.8.1 Positive to the project owner  

 

The proposed project development shall contribute maximum profit gain to the project owner and this is 

main positive point that drives the development of this project. According to market feasibility study and 

business plan developed internally by the Global Oil Storage Terminal, the project will generate high 

return on the investment in the future due to competitive advantages that the company has given by the 

modality adopted in this project (higher capacity of storage, closed distance to soon to be complete Tibar 

Port, and high capacity of professional employee hire by the company) 

o High return of investment (profit oriented project) 

o Has a competitive advantages  
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o Shorter payback period  

o Higher revenue that will be generated as a result of the large  fuel storage  

1.8.2 Positive Impacts to the Public and Government  

 

Government has high priority to diversify the economic, by means of increase the domestic revenue that 

currently not sufficient to   sustain the government operation. This project will contribute directly to the 

domestic revenue through the tax payment  and enhancing the more foreign direct investment (FDI)  that 

will eventually contributing to the economy. The total direct tax benefit that the project can contribute to 

the government is around $500,000 per year and still more other intangible benefit that will be realized by 

the project development. 

1.8.2.1 Contribute the Economy of Timor ï Leste 

 

250 MW of power plants have been constructed by the government of Timor ï Leste with an intention to 

support the social and economic development of the country.   At the moment, the utilization capacity of 

the power plant is reasonably small (less than 50%), which means that the operation cost (fuel, etc.) will 

be much higher than the total revenue that generated by the user.  This means that more users are 

expected by the government on utilization of the electricity in Timor ï Leste to maximize or leverage the 

existence of these two power plants.  Maximizing the utilization of the energy, shall contribute to the 

domestic revenue in Timor ï Leste.  

The projected utilization by the proposed project development would be around 1 MW to operate various 

equipment uses in the project, lighting, and other operating system within the fuel storage area. The 

average power consumption would around 50% of the total supply and if this consumption shall be 

converted into financial term by using the energy tariff established by EDTL at $0.24/KWH, then the total 

monthly bill of energy cost from the project owner to the government can be estimated as followed: 

Table. 1.12 Calculation of Energy Use and total monthly belling  

Uitlization , KWH Hour of operation Unit Cost Daily cost Monthly , bill

100 8 0.24$                         192.00$    5,760.00$      

This means that annual contribution of the project to the government revenue from energy sector is 

around $70,000, which is a significant contribution. Beside the revenue contribution from the energy 

utilization, the presence of the project will contribute to the tax payment to the petroleum authority and 

the Ministry of Finance. The monthly and annual income tax at the Ministry of Finance has established at 

the rate of 0.5% and 10% respectively. Depending on the income from the petroleum product sale, the tax 

can be easily calculated.  The following table shows the revenue projection and estimate income as well 

as the storage fee that the project owner shall contribute to the project.   
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Table. 1.13 Annual Storage Fee to be paid to the Government  

 

Source: Business Plan of Global Oil Terminal, 2014 

As no refinery in Timor ï Leste that has established, the above downstream petroleum product will be 

imported, which subject to import duty.  The average import duty per litter of fuel is around $0.09. Thatôs 

means the revenue to the government from the import duty to the fuel that will be stored in the proposed 

fuel storage development facility can be determined in the following table. 

Table. 1.14  Future Projection of Import Duty Paid to the Government by Fuel storage 

Year Fuel, Litter  Import duty, $/L Total  Paid to Government, $ 

2022 4400000  $                  0.09   $        396,000.00  

2023 5060000  $                  0.09   $        455,400.00  

2024 5888000  $                  0.09   $        529,920.00  

2025 6854000  $                  0.09   $        616,860.00  

2026 7981460  $                  0.09   $        718,331.40  

2027 8220903  $                  0.09   $        739,881.27  

2028 8467530  $                  0.09   $        762,077.70  

2029 8721556  $                  0.09   $        784,940.04  

2030 8983203  $                  0.09   $        808,488.27  

2031 9252699  $                  0.09   $        832,742.91  

 

Annual import duty paid by the project to the government at the startup of the project development 

around $400,000, which a reasonable amount of revenue that will contribute to the national economy of 

Timor ï Leste. Beside the import duty, the project owner will also be subject to monthly sale tax of the 

fuel, which, which is usually 0.5% per month.   

¶ Tax payment, tax payment, can calculate  

¶ Positive signal to more foreign direct investment  

¶ Multiplying effect to the economic grow (local economy for instance service and shop) 

Beside the direct financial benefit that government will be entitled, there are still other intangible 

economic benefits that will be realized including sending the positive signal to other foreign direct 
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investment to come and invest in Timor ï Leste. Once the project is realized (constructed and operated), 

positive feeling and message will be sent to other business sectors that would like to come and invest in 

Timor ï Leste.    Moreover, the presence of the project in Timor ï Leste and the local community in 

Lauhata, other  positive impacts will be also realized such as service, transportation, restaurant, etc. 

1.8.2.2 Job Creation and Technical Transfer  

 

The VIII government has an objective to create the job of 60,000 per year in next 3 years and this 

proposed development shall contribute to this government initiative. During the construction = 200 

works/year and construction period of 2 years. During the operation = 150 workers will be required. 

Beside the job creation, the presence of project development shall contribute to the skill and technical 

knowledge transfer from foreign country to Timor ï Leste. At the beginning of the operation, many 

foreigners shall participate in the operation, especially skill people with the high technical know-how 

capacity to operate smoothly and sustainably the fuel storage. Overtime, the skills and technical 

knowledge will be transferred to Timorese and hopefully in the future Timorese will take fully the 

operation and maintenance of the facility.  

1.8.2.3 Sustainable supply of Fuel in Timor ï Leste  

 

The proposed project development will become the fourth fuel storage in Timor ï Leste with the largest 

capacity of the storage. With the competition, it is expected that fuel price will become more competitive, 

as it will not be monopolized by a single supplier. Especially, with the large capacity of fuel storage, the 

company has a capacity to store large volume at any given time and delivery to the buyer without any 

interruption. 

1.8.2.4 Social corporate responsibility to the local community  

 

The project owner is doing business in Timor ï Leste and has contributed various volunteers work to the 

public and societies. During the emergency due heavy rain in Dili (March 13, 20200, the company 

contributes to the water tank to clean the city and help the community members who are in need.  These 

are only an example of social program that the company has contributed as part of in kind contribution to 

the public and society. In the future, this kind of SCR could be designed more systematic so that it will 

allow the public to audit and report the achievement, especially contribution to the local community in 

Lauhata shall become a priority of SCR target. 

Considering  the more positive impacts that project development can contribute, it is recommended to the  

government to endorse the  project development, if and only  the negative impacts would  be able to be 

managed and minimized by the project owner.  The proposed fuel storage project is a private business 

project and will generate the positive impacts for both project owner (private) and public as well.    The 

positive impacts of the project are the main driving force   for both the company (Global Oil) and the 

government to endorse this propose business development. 
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2. PROJECT PROPONENT  

 

Global Oil Storage Terminal (MUL), Lda is a Timor Leste registered company. It is a part of the Global 

Group with operations in Singapore, Greater China, Indonesia, and Myanmar. They are involved in the oil 

and gas industry as well as in infrastructure development.  In Timor Leste, the group (Petroleum Division) 

is involved in downstream petroleum business that imports and provides wholesale fuel supplies to 

construction companies and petrol stations. The company owns downstream supply chain from cargo 

procurement, quality control and logistic deployment.   

Since 2014 until today, Global Group has hired and trained local labors into qualified officers in the 

business of petroleum trading.  Since then, several have risen through the ranks to become trusted partners 

of its operation in Timor Leste.   

2.1 Contact Information  

 
The project is proposed by Global Oil Storage Terminal (MUL), Lda.  The office is located in the 

Avenida Presidente Nicolau Lobato, next to Comoro River, Dili  ï Timor Leste. The following map shows 

the location of the existing office of Global Oil Storage Terminal  

 

 
 

Figure. 2.1 Existing Location of Global Oil Storage Terminal in Dili 
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The companyôs contact detail is provided as follows:  
 

Mr. Kelvin Lim Project Manager 

Tel: +670 7706 0008  

Email: Kelvin.lim@globalsgp.com  
 

Project Manager (FEED Design) 

Mr. Bani  
Email: annadurai.banikannan@rotaryeng.com.sg  

 

 
Jonio Sarmento (Assistant Project Manager)  

Rua Estrada, Avenida Nicolau Lobato Dili, Timor Leste  

Tel: +670 7728 6603  

 

Ms. Maria Elizabeth (Project Secretary) 

+670 77663574 

 

2.2 Management Structure  

The following is the general management structure of the company.  

Figure 2.2 Management Structure of Global Oil Storage Terminal  

   

The project owner should be flexible to modify this organogram based on the need in the organization in 

responding to the vision   and objective of the project development. 

General Director Auditing Board

Secretary
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Supervisor

Finance 
Supervisor

Industry 
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2.3 Company Vision and Values 

 
To be customerôs first choice in the area of petroleum supplies and risk management. Providing industry-

exceeding class wholesale and retail level oil supplies and services through continuous improvement 

driven by integrity, trustworthiness, responsibility, teamwork and operational excellence.    

The strategy to achieve our vision is to implement the roadmap our mission, which is enduring. It declares 

our purpose as a company and serves as the standard against which we weigh our actions and decisions.   

¶ Energy that comes alive through focus on societal well-being   

¶ To create value and make a difference 

¶ Protecting the health of our employees, the environment, and putting safety first at  all times  

¶ Aim to achieve customer satisfaction and operational excellence through striving for  quality and 

quantity (QQ) assurance 
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3. PROJECT DESCRIPTION  

 

3.1 Project Overview  

 

The proposed development project consists of construction of fuel storage tanks and supporting facilities 

in a total area of 1.3 Ha lands, which has been secured by project owner. Project owner has also planned 

for the use existing jetty structure located approximately 300m to the east of project site as unloading 

point of oil from tanker ship. The jetty belongs to the Timor Cement SA, where the rental arrangement 

would be established to allow project owner to use the jetty for unloading the fuel. The following figure 

provides information on the general layout of the project. The detail engineering drawing of each 

components of the project have already being prepared and is presented in the appendix 11. 

Construction of the facility is planned to be completed within 3 years. It is projected, that by the end 

2024, the facility will be operated fully by the project proponent or any other designated operator.  
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Figure 3.1 Project Concept and Site Plan (See Annex 13 for more detailed drawing) 
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There  are two petroleum products that will be stored and distributed within this proposed facility. They 

are gasoline and diesel fuels, which are mainly used in Timor Leste as the source of automobile fuel and 

also other such power generation fuel. The specifications of gasoline and diesel fuels are presented in the 

following table. 

 Table 3.1 Summary of Physical and Chemical Properties of Gasoline  

 

Table 3.2 Diesel Fuel Specifications 

 

Understanding these physical and chemical properties are very important and they indicate the type of 

pollutant that will be transferred to the receiving environment such as soil and water body.  

3.2 Project Identification  

 

The proposed fuel terminal facility was identified by the project owner as the final effort to involve in the 

current business of fuel supply and distribution in Timor ï Leste. By constructing the fuel terminal, the 

project owner shall have greater flexibility in the distribution and control the price fluctuation in the 
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market. The location of the project was also identified as viable one by taking advantage of already 

constructed jetty, where the size of the land is reasonably large to construct the decent volume of the fuel 

terminal area. 

 

3.3 Project Category  

 

The project document submitted to the National Petroleum and Mineral Authority (ANPM) and approved 

has resulted the proposed development project fall under the category A, which required full scale 

environmental Impact Assessment (EIA)  to identify  various adverse impacts to the environment, people, 

and ecosystem. Based on the impact assessment, the proper mitigation measures   can be proposed to 

minimize or prevent the impacts. 

3.4 Project Location and Boundary  

 

The project is located along the national road of Dili ï Liquica, approximately within 30 minutes of 

overland travel from Dili to the west. Study area would be composed of project footprint, surrounding 

areas including residential, marine water body, upland catchment system that will affect the project by 

contributing runoff rate to the river nearby the project location. 

Figure 3.2. Project Location in Reference to Capital Dili 

 

 

The study area however, will cover up to the radius of 10 KM and beyond. Especially, the investigation 

on the coastal resources and pollution contribution from the project that will be transported along the 

coastline will be investigated within the radius of 15 KM.  The following map shows the coverage of 

study from the project location toward east and west and north south.  
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Figure. 3.3 Extend of the study.  
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The northern part is marine water, which will   be impacted by the project in term of the operation of jetty 

and   also the marine water can become the ultimate receiver of the pollutant generated by the project due 

to oil spill and wastewater discharged by the project.  The Preliminary study and information suggested 

that the depth up to 20 m, is where most of the marine resources such as coral, mangrove, benthos, and 

fisheries, are located. The following figure shows the NOAA coastal research that has shown the coastal 

marine habitat. 

 

Figure 3.4. Benthic Marine Habitat (Source: NOAA Coastal Research Program) 

Therefore, the environmental investigation toward the northern side will be   limited by the water depth 

up to 30 meter, as many of the marine resources are within the 30 meters of water depth.  Toward the east 

and west boundary, the extend of the study will be enlarged to the distance of 15 KM, as the movement of 

fate or pollutant could cover up to 15 KM from the point of origin, depending on the season and  

magnitude of current.   Toward the southern boundary, the study shall cover up to the boundary of 

watershed, with the total contributing area of 18 KM2.  Several rivers locate along the northern part of 

Liquica contribute the runoff during the rainy season to the marine water, which will affect the turbidity 

of the marine water, which will be only temporary. 
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Figure 3.5 Major River Contributing Runoff  

The rainfall-runoff analysis will be conducted to estimate the flooding risk carried by the small river that 

will affect the directly to the project. 

Figure 3.6Project Location along the National Road of Dili ï Liquica 

  

The proposed development is located along the northern shoreline of Timor Leste. It is bounded by the 

sea in the northern part, residential houses to the south, a river to the east and local community houses to 

the west. Aipelo prison, a historical site, is located approximately 250 m to the west of the site.   Along 
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the North coast of Liquica, various beautiful touristic places could be found and have identified as site to 

be improved in order to attract the tourism industry in the country. 

The old Prison Aipelo and other touristic places, along the north shore of Liquica areas, could be affected 

by the project during the operation, especially in the event of emergency such as major oil spill in the sea, 

fire accident, and other natural hazard that may cause by the project. 

¶ Salt Lake Maubara 

¶ Maubara Fort  

¶ Lauhata Resort  

¶ Black Rock  

¶ Loes River  

Toward the eastern side of the project boundary,   there are recreational resort and government major 

project that could potentially affected by the project.  

¶ Tibar Port Development  

¶ Industry area  

¶ Tibar Resort area  

¶ Kaitehu, protection area due to special coral reef 

Toward south, the project location is bounded by the following features: 

¶ River contribute runoff to the marine aquatic environment  

¶ Mountain hike 

¶ Coffee plantation  in Bazartete area 

However, in term of cross border impacts, the transport of impact from the project to east, west, and 

northern part of the project. Therefore, more focus of the study should be on the east, west, and northern 

boundary of the project site 

 

3.5 Project Rationale and Feasibility 

 

The project proponent proposed the development facility based on market analysis of demand growth of 

fuel supply in Timor ï Leste and the opportunity to construct a new facility that will strengthen their 

existing business in the country. The new storage facility will also help in rapidly increasing in-country 

storage capacity that will contribute to easing of price fluctuation of fuel in domestic market. At the same 

time, having such a large capacity of storage will ensure competitiveness of the business, the price which 

will eventually be passed on to the customer in the form of better retail price at consumerôs level. Market 

feasibility study done by the project owner suggested that current increasing trend in fuel consumption 

will continue and therefore, it is profitable for the project owner to construct larger capacity of the fuel 

storage. Further detail information on the business plan and market assessment can found in the business 

plan done by the company (see annex) 
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3.3 Project Financing  

 

The proposed development project will be financed through one hundred percent equity from the parent 

company in Singapore. The construction of the facility will be completed within 3 years with operation 

planned to commence after the completion of construction. The facility will be operated fully by the 

project proponent. It is estimated that revenue over 10 years of operation in Timor Leste will cover the 

capital investment and come to full profit after. 

3.4 Project Components 

 

The proposed development consists of the construction of fuel storage tanks and supporting facility on a 

1.3 Ha land area. Land for the development has already been secured by project proponent. General lay 

out for the fuel storage complex is provided in the following figure.  

Project components consist of - (i) unloading of fuel in Jetty, (ii) storing the fuel in the storage tanks, (iii) 

transporting and distributing the fuel from the fuel storage to users and small vendors of the fuel in Timor 

Leste.  All the required facilities such as storage tanks, piping system, utilities, office, parking, etc., shall 

be constructed as part this development project.  Information related to project component, including 

processes involved will be described as followed. 

Figure 3.7 Overview of Main Project Operation Components 

 

Offloading Jetty  

 

The jetty has already been constructed (existing jetty structure). Project proponent will use this jetty as 

unloading point and in return the project proponent is subject to user charge that will be applied by the 

owner of the jetty.  The existing jetty was desgined and constructed in 2012 -2013 to serve the purpose of 

offloding of breakbulk cement to be stored in the facility owned by the jetty owner. The total designed 
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capacity of jetty is around  10,000 DWT. Project proponent planned to carry out unloading of its 

petroleum products twice a month. It is planned that fuel tanker with the capacity of 4,500 ï 5,000 KL 

will transport the product, which will typically carried by the ship with a maximum capacity of 12,000 

DWT (Dead Weight Tonnage).  

Figure 3.8   Existing Off Loading Jetty (around 100 from the shoreline) 

 

Figure  3.9 Jetty Platform 

 

 

Figure 3.10 Jetty Structure 
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Figure.  3.11 Layout  Design of the Jetty in Ulmera 

The above  original layout of jetty,  as can be seen from the above figure indicate that the total area of 

ancored  area is around 50 m.  The following figure shows the layout of jetty in respect to the project 
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location and anchoring point, where the vessel should take, whenever, there shall be any extreme natural 

condition that do not permit the smooth landing of the vessel/tanker in the jetty. 

 

Figure. 3.12a  Location of project, jetty, and point of achnoring vessel/tanker  

However,  the position is only  an estimation, commonly the caption of the vessel has full authority to 

decide  based on the actual  marine conditon and experience of the caption. 

 

Piping System  

A piping network will be constructed in order to allow for fuel transfer from unloading point to the 

storage tanks and from storage tanks to the fuel truck.  The design and specifications of the piping system 

will be carried by the professional independent engineers by taking the standard best practice in relevant 

industry (American Petroleum Institute/API standard). 
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Figure  3.12 Concept Layout of Main Fuel Pipes 

 

Two  fuel pipes, one for gasoline and the other one for diesel fuel  with the size of 6 inches, will be 

installed from the off loading jetty platform all the way to the storage tank. The pipe shall be above the 

ground and laid on the top of river crossing bridge. Detail layout of pipeline in respect to jetty, storage 

tanks, and other facilities can found in the DED document (Annex 11). 

River Crossing Bridge and Fence 

As the off loading jetty and storage area is divided by an existing river, a bridge crossing structure will be 

constructed   as part of the project. The bridge will be constructed  such  that it will be able to withstand 

high river flow. A hydrology analysis   was conducted as part of this study to provide the design 

information for crossing dridge so that the bridge  shall withstand a minimum of 50 years flooding 

frequency. Information on the design of the crossing bridge could be found in the annex 11.  
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Figure  3.13 Concept Design of Facility and Crossing Bridge 

 

 

In addition to the crossing bridge, the project owners will also construct the fence/wall to project the 

project area and impacts to the external environment. The construction of the fence and especially   the 

cross bridge for the piping system would need to be consulted with the  relevant government agency, 

which in this case the Ministry of Public Works,  National Directorate of  Roads, Bridges, and Flood 

Control (DNRCFC). This consultation is very important to ensure that the bridge shall be designed with 

the proper national standard, especially   to the higher frequency of food event. 

Storage Tanks  

A total of 4 storage tanks, with the capacity of 2,000 m3 and 3,000 m3 will be constructed on the 1.3 Ha of 

land that has already been secured by project owner via long-term lease arrangement with the land owner. 

Project development phasing and volumes of tanks to be built are presented in the following table.  

Table 3.3 Number of Storage and Respective Volume 

Period 

Number 

of Tank 

Volume of each 

Tank, m3 

 Total Volume 

(m3) 

Height 

(m) 

Diameter 

(m) Type of Fuel 

implementation 
1 2000 2000 20 12 Gasoline 

1 3000 3000 20 15 Diesel  

Implementation 
1 2000 2000 20 12 Gasoline 

1 3000 3000 20 15 Diesel  

Total  4   10000     
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A total volume of 10,000 KL storage tank will be constructed during the construction period of the project 

and it is expected to be completed by the end of 2024. The design and construction of the fuel storage 

system shall include all necessary components to operate sustainably by considering health, safety and 

environment (HSE) aspects.  This includes but not limited to bund walls as the secondary containment 

that will contain the fuel if there shall be any overflow or accident in the fuel tank. 

Figure 3.14 Typical Tank Design with Secondary Containment 

 

The design of the fuel storage tank, including the material selection, type of tanks, tanks spacing, and 

ratio of height to diameter shall follows standards recommended by the API and other best practice 

standard as recommended in the regulation of ANPM 

Secondary Containment  

 

The secondary containment should be constructing as part of the storage facility with the total capacity of 

110% of the total volume of the largest tank or a group of tank or 10% of the total volume of tank (ANPM 

Regulation No. 1/2016 on Installation and Operation of Fuel Storage Facility as amended by Regulation No. 1/2017 

and Europium Union Standard, 2010). The main purpose of the containment is to retain the fuel spill (in case 

on emergency) from the storage tank and already consider the fire water.    

There are two methods to estimate the dimension of secondary containment; (1). Based on 110% of the 

largest volume of the tank; (2). Base on the 10% of the total volume of tank group. 

¶ First method:  Volume of Secondary containment = 3,300 KL 

¶ Second Method: Volume of Containment = 1000 KL 

This means that the total volume of the secondary containment of 3,300 m3 will be constructed.  
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Figure 3.15 Secondary Containment and Bund wall 

With this containment, the major spill of oil, in case an emergency major oil spill will be retained inside 

this confined space. The secondary containment consists of the following: 

¶ Dike or retaining wall that is impervious to retain  or keep fuel inside this perimeter  

¶ Curbing or drip pan 

¶ Sumps and collection system  

¶ Drainage system  

¶ Weirs, boom or other barrier  

¶ Spill diversion pond  

¶ Retention pond  

¶ Sorbent material  

Detail Engineering Design (DED) should present the detail layout of the each tank and the respective 

secondary containment. 

Fuel Distribution System  

Fuel in the storage shall be pumped into the distribution unit, where it will then be loaded on to the fuel 

truck for further delivery to the fuel filling station.  Detail information on the distribution system, will be 

presented later DED document. 

Utilit ies System  

Utilities required consist of water, electricity and back-up power system as well as life and fire safety 

system (described separately below). The utilities are necessary components to ensure smooth operation 

of the facility.  

Water Supply System  

Water will be sourced from a groundwater pumping well, which will be constructed as part of this project.  

In normal condition, the capacity of water demand will be reasonably small around 2000 L/day or 0.14L/s 

assuming the pump is continuously active for four hours per day. A much larger amount, however, will be 

needed during a fire event.   
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A pool that store water for every-day use and fire event will be constructed near the storage area with a 

total capacity of 3000 m3. The pool will be filled with water from the well in the facility which will 

require a gradual pumping until it reaches the capacity. After the capacity is reached, the pumping rate 

will be reduced to cover the daily need of 2000 L/day and evaporation loss. Detail information on the 

production well for water supply and capacity of the pool will be provided in DED document (Annex 11)  

Power Supply  

Power supply for the project will be source from the national power grid available in the project site. The 

power will be utilized for pumping water and fuel, general office need, and other electricity needs. The 

total power requirement is around 1 MW per year during operation stage, which is a reasonable size of 

power consumption for this type of facility.  The project owner will consult the EDTL (Power authority) 

to properly install the power supply from EDTL grid to the project development. 

Wastewater and solid waste treatment  

Two types of waste will be produced from the facility, the wastewater and solid waste. Wastewater will 

be mainly coming from domestic sanitation activities which include black water (resulting from toilet 

flush) and grey water (resulting from kitchen sink, other washing facility) and runoff during rainy  days. 

Black and grey water will be flushed into a septic tank which will be designed to allow for in-situ 

treatment of the water with effluent discharged into the drainage which will eventually enter the marine 

waterbody. Storm runoff, on the other hand, will be washed off the ground surface in the project area and 

likely to be contaminated by fuel products (due to minor spill). Storm runoff will pass the oil-water 

separator to catch the oil prior to the release of the treated wastewater into the drainage system. Detailed 

engineering design (DED) of each wastewater treatment system (septic tank and oil-water separator) will 

be provided as part of design approval.  

Fire Protection System 

Fire management system is an important part of project development, as fuel is susceptible to fire. Project 

proponent shall construct a system that meet the international life and fire safety standards to ensure 

integrity of its own facility, safety of workers and surrounding community.   

Fire protection system shall consist of the following element: 

¶ Pump, with a high capacity pumping head to the reach a storage tank of 20 m high  

¶ Fire hose 

¶ Fire hydrant system  

¶ Moveable fire extinguisher   

¶ Fire water system (pool) 

Site layout on the arrangement of fire management system, including the equipment, fire fighter team, and 

mechanism of responding should fire actually happens will be  developed by the project owner as separate 

document. 
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Support Office  

Support office mainly consists of the office space for staff, security post, parking zones, and unloading 

zone of the fuel from storage tanks to the buyer trucks. Detail engineering design on the support office 

will be presented at later stage of project implementation. 

Hazardous Waste Treatment System  

 

As part of supporting facility, the liquid waste treatment system, especially in responding the hazardous 

liquid waste coming from bottom tank product (sludge) and oil from the oil spill that separated after the 

oil-water separator, would be considered hazmat. The following drawing shows the area that already 

designated as treatment system of oil-water separator. 

 

3.5 Project Implementation Timeline  

 

The project will be implemented according the general stages, which include, Design and construction, 

operation and maintenance, and decommissioning.  The project preparation such as study and design is 

only small portion of the project and this stage is mainly related to the survey and analysis of the data, 

which shall not produce any major impacts. So in term of environmental impact assessment, this can be 

taking as an integral part of design and construction.  The duration of the design and construction will 

roughly take 3 ïyears since the commencement of the construction period. The following implementation 

timeline shall be used an indicative for the project implementation. 
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Table 3.4. Project Implementation Schedule  

Stage 

  Year 

2019 2020 2021 2022 2023 2024 2025 

 

2026 

 

 ---- 2060 

Planning and 

Preparation                

  

    

Procurement 

and 

Construction                

  

    

Operation and 

Maintenance               

  

    

Decommission                      ??? 

 

3.5.1 Planning and Preparation  

 

During the planning and preparation stages, various works related to the legal issue such as land title,  

market feasibility study, environmental impacts assessment study,  data collection and  water resource 

investigation were carried out. Based on this information, the design engineer will prepare the detail 

engineering design, which provides a detail information and layout how to construct the facility, including 

the cost of the construction, as well as material engineering requirement. 

It is expected that by the end of 2020,  all the  work related to the planning and preparation have already 

completed and the project owner will seek the  approval of the design, which will become  a basis to  

further procure the contractor to build  the proposed development fuel terminal. Toward the end of 2021, 

the tender document and EPC would already being award. By the year of 2022, the construction should 

already standard and reach the completion by the end year of 2024. 

 

3.5.2 Procurement and Construction  

 

The procurement and follow with the contract award is planned to be commenced by the mid 2021 or 

toward the end 2021.    The construction period is expected to take three yearsô time. By the mid-year of 

2024, the   fuel terminal facility is expected to be completed already.  
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3.5.3 Operation and Maintenance  

 

Toward the end of 2024, the inspection and testing of all the component of the facility will be done. It is 

hope that by second quarter of 2025, the operation approval for the project   will  already been granted. 

Then the facility will be ready to be operated by the end of 2025 

3.5.2 Decommission of the Facility  

 

The normal age of the facility is designed for 30 ïyears of operation and after this service years, the 

project owner will make a decision to continue or decommission the facility.  The extension to continue 

the operation of the facility is also up to the government, considering the performance of Global Oil 

Terminal LDA, in relation to the compliance of environmental, safety, and social regulation, as stipulated 

in the EMP document 

 

3.6 Justification of Project 
 

The proposed project development is a private business that would like to take the opportunity to build 

larger fuel terminal system    in Liquica.  As like any other business development, this proposed 
development is being considered as a better business case (BBC) which is justifiable (economically, 

financially, and commercially). According to the market study done by the project owner, the 

development is justified as a Better Business Case (BBC) and therefore the project owner decide to go 
further into this project development toward the realization.   With this new business development, the 

Global Oil Terminal Storage hopes to contribute to a better and efficient fuel supply with the competitive 

price in Timor ï Leste.  The Environmental Impacts Assessment (EIA) study on the other hand, shows 

that the project location is not within any sensitive or protected area defined by the regulation in Timor ï 
Leste. Moreover, the major impacts related to process can be mitigated with technical, as well as non-

technical approach. 

 
With this successful project development, the project owner shall contribute to the Timor ï Leste 

economy in a larger scale through the following project benefit: 

¶ Contribute to the job creation  to the youth  that currently employed 

¶ Technological transfer to Timor ï Leste in managing the large project that contain high risk  

¶ Contribute to the tax payment to the government (in line with the  government plan on the 

economic diversification) 

¶ Enhance other economic activity in local (multiply effect) and provide the good image of the 
business development in Timor ï Leste so that may foreign direct investment will entering into 

Timor - Leste 

 

Given the better business case (BBC), which is profitable, that ensures the financial sustainability with the 
expected minimization of the environmental and social impact, the project owner decided to pursue this 

development project. 
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3.7  Proponentôs Endorsement 
 

The project proponent has already reviewed and approved this document as part of the application for the 

approval of the location of the project. Therefore, we endorsed this report. 

 

 
Mr. Kelvin Lim Project Manager 

Tel: +670 7706 0008 Email:  

Kelvin.lim@globalsgp.com  
 

3.8 Structure of EIS Report 
 

The structure of the EIS document, as presented in the table of content, follows standard guidelines 
released by DNCPIA, as provided in the Expert 101 package according to decree Law 5/2011:  

ü Detail of project Proponent  

ü Detail of EIA Consultant  

ü Description of project which cover the location, justification and rationale of the project, and  
detail component of the proposed project  

ü Legal framework and institutional arrangement of  environmental protection in Timor Leste 

ü Description of existing environment   
ü Alternative options considered in the project development  

ü Environmental, social, and economic analysis   related to the project development  

ü Environmental Management Plan (EMP)  
ü Public consultation and stakeholder engagement during the project development and 

implementation  

ü Difficulties  and problems that may occur during the project development  

ü Conclusion and recommendation  

  

mailto:Kelvin.lim@globalsgp.com
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4 EIA CONSULTANT  

 

This  Environmental Statement (EIS) and respective EMP documents have been prepared by PEC 

Consulting, Lda., a Timorese-own planning and engineering consulting company headquartered in Dili. 

PEC Consulting is headed by Sr. Krispin Fernandes, PhD., who has qualifications in Chemical 

Engineering, Hydrology and Environmental Planning and Engineering. PEC Consulting has experience in 

Timor Leste in the area of environmental and planning for developmental projects, including - irrigation 

infrastructure, water infrastructure, drainage infrastructure, and environmental impact assessment for 

environmental licensing according to Timor Leste regulatory framework.   

Staffs involved in the environmental assessment and preparation of the EIS are listed in the following 

Table, which combine the local and other overseas staff. 
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Table 4.1 Summary of Consultant Staff who prepared the Preparation of this EIS and EMP 

No Staff Expertise 

 CONSULTANT STAFF 

1 Sr.Krispin Fernandes, PhD He has more than 15-years of experience in environmental engineering, process engineering, and wastewater treatment and disposal into the 

deep ocean through a marine outfall. Sr. Krispin has undergraduate degree in Chemical Engineering, hence is qualified to understand the 

manufacturing processes involved in beer production, petrochemical, food, and other type of processing engineering, fuel storage system 

2 Sr. Mario Marques Cabral, 

S.Si, M.Sc 

Mr. Mario has more than 15-years of professional experience in marine biology and fishery assessment including assessment of socio-economic 

characteristics of coastal community. He is a marine ecological specialist for PEC Consulting and has involved in most of the projects under 

PEC management.   

3 Sr. Juvencio dos Santos  Trained Economist and    social impacts assessment specialist. He has two year of experience in data collection and analysis of social and 

economic profile  

4 Sra.Rosalyn Fernandes, S.T. 

MURP 

Rosalyn has substantial professional experience in delivering small to large scale environmental impacts assessment documents, including for 

fuel storage development, University Campus development, Sanitation Improvement Schemes, etc. She has recently finalized a task as senior 

environmental specialist who writes the environmental assessment reports for ADB loan funded road project. 

5 Lourenco Pedro, S.T. MS Mr. Lourenco has experience in regional geological interpretation and he has a master degree of Geology. He provide his input in the section of 

geology of Timor ï Leste, including the soil boring test result and analyzing the soil structure into the  foundation sustainability  

6 Adelino Ro Sarario, S. 

Forestry 

Mr. Adelino, specialist in the forestry and protected zone in Timor ï Leste. His role in this EIA study is to identify the existing forest in the 

project area and other nearest protected areas that should affected  by the project development  

7 Sr. Venancio Rego 

Fernandes, S.T. 

Trained in Industrial Engineering, Venancio has experience working as plant engineer in major manufacturing establishment in Indonesia, 

environmental officer and recently as a project engineer for stream flow and meteorology study in Timor Leste 

8 Mr. Muslim Muim, Ph.D.  Ph.D. from Rode Island University, USA and currently a professor at coastal Engineering Department, Bandung Institute of Technology (ITB). 

He has numerous experiences in area of coastal hydrodynamic modeling, particularly he developed oil spill modeling in the ocean, which was 

applied  by this study under his direct supervision  

9 Mr. Aminuddin  Master of Science from Marine Biology, University of Diponegoro, Indonesia.  He is a professional marine biologist and diving in the marine 

resources identification.  

10 Dr. Mont Kania Dewi, S.T., 

M.T. 

Head of Air Quality Laboratory, Faculty of Civil and Environmental Engineering, Institute Technology Bandung (ITB). Mrs. Kania, is 

responsible in providing observation data on air quality baseline.  

 

The detailed descriptions of PEC profile, including various projects that have completed in the past can are presented as followed. 
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4.1 PEC - Consulting Summary 

 

Since its establishment eight years ago, PEC has involved in various development projects and has 

successfully delivered 15 projects (small ï medium size of the projects). The company has a vision to 

support sustainable infrastructure development in Timor Leste through proper planning and engineering 

design that also adhere to the social and environmental safeguarding principals. 

The areas of specialties of PEC consulting include: 

(1). Hydrologic and Hydraulic Analysis for various infrastructure development  

(2). Environmental Impacts Assessment (EIA) and Licensing for various infrastructure projects 

(3). Survey - Topographic and Bathymetric data collection  

(4). River flow estimation and Catchment Analysis  

(5). Hydro-Meteorological Data Collection 

Our client of the consultancy works includes private sectors and international agencies such as JICA, 

World Bank, and Asian Development Bank (ADB), and various private sectors in Timor ï Leste, such as 

Indonesia PERTAMINA, Global Oil Company, ETO ïmoving Energy, Heineken Timor SA and other 

many small companies.  

 

4.2 Resume of Specialist Involved in this Project 

 

4.2.1 Krispin Fernandes, PhD 

 

He has more than 15-years of experience in environmental engineering, hydrology and hydraulic 

modeling, process engineering, and wastewater treatment and disposal into the deep ocean through a 

marine outfall. Sr. Krispin has undergraduate degree in Chemical Engineering, hence is qualified person 

to understand the manufacturing processes involved in beer production. Recently he involved directly in 

managing large scale project implementation.  

A. Experiences: 

1. 2012- Present, Principle Environmental Engineer, at PEC ï Consulting, that has completed all the 

environmental impacts Assessment (EIA) from Beverage processing plant, fuel storage 

development, quarry, and cement industry, and irrigation infrastructure development. 

2. April 2013 ï July 2013, Consultant for Aurecon, Pty., Ltd. On Water and Wastewater 

Treatment Design in F-FDTL Training Center, Metinaro, Timor Leste  

3. November 2012 ï July 2013,  Consultant for Japan International Cooperation Agency (JICA) on 

Irrigation Reha bilitation and Improvement Project, Laleia, Manatuto, with primary duty on 

the hydrological survey and environmental baseline data collection  
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4. October 2011 ïJuly 2012, Consultant for  SKM Consulting, Australia,  working on the Dili urban 

drainage and sanitation master plan, including training of GIS and Hydrological Modeling for 

GoTL staff  

5. February 2011 ï October 2011, consultant for  Melbourne Water Corporation , working on the  

Dili Hydrological Modeling and data collection for master plan development of Sanitation and 
Drainage system of Dili   

6. June- December 2010, Water Resource Research University of Hawaii at Manoa, Post-Doctoral 

Research Scholar working on the project of: Survey and modeling analysis of Municipal Separate 
Storm Sewer System (MS4) at highway storm runoff network on Oahu, Hawaii, USA. 

7. July 2006 ï August 2010, University of Hawaii at Manoa, Research Assistant at Water Resource 

Research Center, University of Hawaii at Manoa, 

8. Summer 2002 and Summer 2003, Climate and Information System Project Intern, National 

Oceanographic and Atmospheric Administration (NOAA), Office of Global Program (OGP), 

Silver Spring, Maryland, USA 

9. November 1999 ï January 2000 , Staff at Oxfam International Australia in Timor Leste,  

working on the Water supply and sanitation improvement project in Dili, Liquica, and Bobonaro 

 

B. University Education  

No University Main Course of Study Place 

1. University of Hawaii at 

Manoa, USA 

Civil and Environmental Engineering 

(Completed Doctor of Philosophy) 

Honolulu, Hawaii, USA 

2. University of Hawaii at 

Manoa, USA 

Civil and Environmental Engineering 

(Completed Master Degree) 

Honolulu, Hawaii, USA 

3. Gadjah Mada University 

Yogyakarta, Indonesia 

Chemical Engineering (Completed 

Bachelor Degree) 

Jogjakarta, Indonesia 

 

C. Computer Skill   

1. ArcGIS 9.3.1 : Mapping, data conversion,  spatial analyst, 3D analyst, and other general GIS 

operation   

2. ArcView 3.x: Mapping, spatial analyst 

3. EPA-BASINS/MapWindow:  GIS-based modeling, database management 

4. HEC-HMS: Catchment hydrological modeling    

5. HEC-RAS: River Hydraulic modeling   

6. GEO-HEC-RAS: Flood plain modeling       

7. EPA-SWMM: Hydraulic modeling for urban drainage system   

8. EPANET: Drinking water distribution modeling 

9. MS. Office: Excel, words, power point, front page 
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D. Publications  

1. Fernandes K, Liu C.C.K.,Moravcik, P. 2010. GIS-Based Linear Systems Modeling of Watershed 

Sediment Transport Process. ( Presented at 2010 AWRA Annual Conference in Philadelphia, USA) 

2. Liu C.C.K, Fernandes K. 2009. Linear Systems Modeling of Watershed Hydrology and Sediment 

Transport. The 3rd IWA-ASPIRE Conference, International Water Association (IWA), October 

188211;22, 2009, Taipei, Taiwan 

3. Fernandes K, Liu C.C.K. 2005. Flood Hydrograph Analysis for Manoa Watershed, Oahu, Hawaii. 
Proceedings of AWRA 2005 Summer Specialty Conference. Honolulu, Hawaii, American Water 

Resources Association, Published in CD-ROM 

4. Liu C.C.K., Fernandes K. 2006. Natural-Energy-Driven Brackish Water desalination: Field testing 

and mathematical modeling. Technical Report, water resources research center, University of 

Hawaii at Manoa, Honolulu, HI, USA 

4.2.2 Muslim Muim, Marine Ocean Hydrodynmaic  

 

Mr. Muslim Muim has a Ph.D.,    of Coastal Engineering from Rode Island University USA. Mr. Muim 

Involvement is mainly in the ocean hydrodynamic modeling, which mainly investigate the dispersion of 

oil spill in the marine environment. 

  

4.2.3 Kania Dewi, Air Quality Expert  

 

Ms. Kania Dewi is an expert in the air quality issue and mainly responsible for the air quality 

measurement   and analysis. Detail of her expertise can be found in her resume in the annex file.  

 

4.2.4 Aminuddin , Marine and Terrestrial  Biology  

 

Graduated from Marine Biology, University of Diponegoro, Indonesia, with rich experiences in Diving, 

coral assessment, and marine aquatic system. 

4.2.5 Rosalyn Fernandes, S.T., MURP 

 

Rosalyn has substantial professional experience in delivering small to large scale environmental impacts 

assessment documents, including for fuel storage development, University Campus development, 

Sanitation Improvement Schemes, etc. She has recently finalized a task as senior environmental specialist 

who writes the environmental assessment reports for ADB loan funded road project. 

A. Experience  

1. January 2014 ï Present, PEC ï Consulting,  Environmental Specialist, 
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Working on Simplified Environmental Impact Statement (SEIS) and full scale EIS under contract 

from PEC Consulting. Responsibility including desk review of relevant document, field investigation, 

document write ups, presentation and coordination of other specialist.   

2. October 2012ï October 2013Consultant for Timor Leste Greenhouse Gas (GHG) Inventory, 

Contracted service at UNDP Timor Leste for the national GHG Inventory and Mitigation Options 

Analysis. Duties include conducting research, analysis, workshop and training for stakeholders from 

different agencies. Stakeholders include ALGIS, SOL, DNMA, DNAAI, Forestry, Fisheries, DNSSB, 

EDTL, and others.  

3. June ï July 2012, Environmental Specialist, Part of the team that put together the Environmental 

Impact Assessment document for development of UNTL Hera facility on 365 ha land. Responsible 

for baseline write up on socio-economic condition and waste management. Responsibilities include 

report writing, analysis, map making, community consultation, and client liaison. Contracted service 

by Oasis, Sustainable Projects.  

4. January ï May 2012, Community Engagement Specialist, Contracted by SKM International, 

coordinated and implemented Sanitation Willingness to Pay Survey (600 samples), coordinated and 

implemented Flooding Damage Survey (50 samples), and coordinated and implemented community 

consultation (qualitative survey) covering topics: environmental cleanliness, sanitation, hygiene, solid 

waste, flooding, and kangkung management. 

  

5. February ï June 2012, Consultant for State Secretary for the Environment, 

Consultant for Timor Leste State Secretary for the Environment (SEMA) working on compilation and 

analysis of SEMAôs activities between 2007 ï 2012 to articulate achievements and recommend ways 

to improve weaknesses. Purpose of project was preparation of three documents ï SEMA activities 

2011, SEMA activities 2007-2012 for the government, SEMA activities 2007 ï 2012 for the general 

public. The documents concluded on SEMA achievements as well as opportunities for future 

improvements towards environmental sustainability in Timor Leste. Works included interviewing with 

SEMA employees, desk review of documents, and report writing. 

6. July - December 201, National Environmental and Safeguard Specialist,  

Contracted by ADB Timor Leste, working as the national environmental and safeguard specialist for 

the district capital water supply specialist. The project includes three components ï rehabilitation of 

the Debo Lehumo Lake weirs, rehabilitation of the water supply system in Pante Makassar, Oecusse 

and rehabilitation of the water supply system in Manatuto. Engaged by Aurecon, Inc., the main 

contractor for the PPTA. Responsible for:  

7. 2008 -2010, Environmental Specialist/Planner, Staff planner at Townscape, Inc. in Hawaii, USA,  

for Preparation of Koolau Poko Watershed Management Plan,  

8. 2008-2010, GIS Specialist for Ala Wai Drainage Project, The Ala Wai Drainage Project was an 

urban drainage upgrade with two main thrusts: flood control and improvements to the natural 

conditions of Honolulu urban streams.  

9. Graduate Assistant for Community Consultation for the Transit Oriented Development Project, 

2006-2008  
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B. University Education  

No University Main Course of Study Place 

1. 

 

2. 

University of Hawaii  

 

University of Gadjah Mada  

Urban and Regional Planning (Completed 

Master Degree) 

Chemical Engineering (Completed 

undergraduate level) 

Honolulu, Hawaii 

 

Jogjakarta, 

Indonesia 

C. International Seminar  

¶ Participant at the East West Center International Graduate Student Conference, 2007.  

¶ Participant at the UH Manoa International Graduate Student Conference, 2008 

¶ Participant at the Xian Urban Planning Practicum at Xian, China, 2006. The Practicum involved 

collaboration between students from Northwestern University in Xian, China; students from the 

National Taiwan University in Taiwan and students from the Urban Planning Department, 

University of Hawaii. All students travel to Hawaii, Taipei and Xian for research, discussion and 

presentation. 

D. Certificate of Competencies: 

¶ Basic and advance security in the field of the United Nations system  

 

E. Organization: 

¶ American Planning Association (APA), Hawaii Chapter 

4.2.6 Mario Marques Cabral, S.Si, M.Sc 

 

Mr. Mario has more than 15-years of professional experience in marine biology and fishery assessment 

including assessment of socio-economic characteristics of coastal community. He is a marine ecological 

specialist for PEC Consulting and has involved in most of the projects under PEC management.   

A. Experiences 

1. Agriculture Specialist/Consultant, November ï December 2012: 

Contract service with JICA Study Team for the Project for Rehabilitation and Improvement of Buluto 

Irrigation Scheme (Laleia and Vemase) in Baucau and Manatuto Districts. Agriculture survey, 

interview to government and farmers, interpretation, reporting. 

2. Marine Biology Specialist/Consultant, July ï August 2012: 

Contracted service at Ministry of Marine Affairs and Fisheries, Directorate General of Marine, 

Coastal and Small Islands (Indonesia). Review and Profiling the Potential of Ecological and Social 

Economical for Marine Protected Area  in Gunungkidul and Bantul Districts of Yogyakarta Province.  

3. Natural Resources Management Specialist/Consultant, October ï December 2011: 
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Contracted service at Forestry Ministry, Directorate General of Watershed Management Building and 

Social Forestry, Watershed Management Center of  Benain Noelmina,  Strengthening Community-

Based Forest and Watershed Management (SCBFWM) Project Region of East Nusa Tenggara. 

Cooperation among Ministry of  Forestry (Indonesia), UNDP and GEF.  

4. Extra ordinary lecturer,  September 2011 ï August 2012: Employed as extra ordinary lecturer at 

Faculty of Fisheries and Marine Science of Artha Wacana Christian University Kupang (East Nusa 

Tenggara Province-Indonesia).  

5.  Coastal and marine resources management specialist, August - December 2011:  

Act as volunteer service at fish hatchery unit of Marine Affairs and Fisheries Services of East Nusa 

Tenggara Province (Indonesia).   

6. Manager Program, August 2011ï until now: 

Founder and member of Talitawan (a local NGO with core development mission in agriculture, 

forestry, marine affairs and fisheries), coverage areas of East Nusa Tenggara Province (Indonesia).  

 

7. Natural resources management specialist, volunteer, July - December 2011: 

8.  Natural resources management specialist, volunteer, February ïJuly 2011: 

9. National Project Manager, January ï December 2010, Personnel service agreement at Regional 

Fisheries Livelihoods Programme (RFLP) for South and South East Asia (GCP/RAS/237SPA), FAO 

Indonesia.  Project location: Kupang Municipality, Kupang District, Alor District and Rote Ndao 

District of East Nusa Tenggara Province. Cooperation between FAO and AECID. 

10. Coastal and marine resources management specialist, April - October 2009: Contracted service at 

PT.Nusa Karimun Divers, Semarang-Central Java Province (Indonesia).  

11. Coastal and marine resources management specialist, March-April 2008 :Acted as Freelance 

Consultant service at CV. Rekayasa Jati Mandiri, Semarang-Central Java Province to provide  

technical assistance for coastal habitat degradation study in Pulau Panjang (Jepara District) as 

conservation and ecotourism basis development.  

12.  Natural resources management specialist, May- July 2007: Contracted service at PT. Puri Aji 

Buana, Semarang-Central Java Province to provide a technical assistance for Detail Engineering 

Design (DED) of picnic park Kalianyar river basin-Solo project. 

13. Fisheries Consultant, volunteer, January- March 2007: Volunteer service at National Directorate for 

Fisheries and Aquaculture Timor Leste to provide a technical assistance for National Consultant 

under the project of Strengthening the Capacity in Fisheries Information Gathering for Management. 

The main assignment was to design a pilot project cycle for Community Based-Marine Sanctuary 

(CB-MS) in the coastal areas of Batugede and AtauroAnd as Resource Person to  advise the Director 

of the Fisheries Directorate and staff and provide assistance to develop an enhance the capability and 

achieve respective objectives. 

14. Resource Person/Fisheries Consultant/Fisheries Information Management Specialist, April 2005 

ï   December 2006, Contracted service at Ministry of Agriculture, Forestry and Fisheries, National 

Directorate of Fisheries and Aquaculture Timor Leste cooperate with FAO (GCP/RAS/199/SWE) 

ñStrengthening the Capacity in Fisheries Information Gathering for Management Project.ò Project 

location: 11 coastal districts of Timor Leste.  
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15. Part time lecturer, March 2005 ï November 2006: Contracted service at University of National 

Timor Lorosaôe, Faculty of Civil Engineering, Dili -Timor Leste.   

16.  Fisheries expert staff, September ï December 2004: Contracted service at (PT. Swakon, Semarang-

Central Java Province) cooperate with Coastal Community Development and Fisheries Resource 

Management Project. Posted at Tegal Municipality, Central Java Province (Indonesia).   

17.  Research and development staff, July up to August 2003: Contracted service at (LPPSP, 

Semarang-Central Java Province) a Local NGO of Research, Improvement and Development 

Resources Institute cooperate with Central Java Development Planning Agency including Strategic 

Planning of Central Java Province.  

 

B. University: 

 

No 
University 

Attended from/to 
Main Course of Study Place 

1. 

 

2. 

University of Gadjah Mada 

 

 University of Diponegoro 

2000 ï 2003 

 

1992 ï 1999 

Environmental Science  

(Post graduated ï S2)  

Marine Science  

(Bachelor graduated ï 

S1) 

Yogyakarta (Indonesia) 

 

Semarang (Indonesia) 

 

C. International Seminar Experiences: 

¶ Participant on APFIC the third Regional Consultative Forum Meeting on balancing the needs of 

people and ecosystems in fisheries and aquaculture in the Asia Pacific, in Jeju ï Republic of 

Korea, 1 ï 4 September 2010;  

¶ Speaker on international workshop at field study of fisheries which sponsored by Regional Asia 

and the Pacific of FAO with title Second Regional Transfer Workshop on Gathering Information 

for Fisheries Management  in Halong Bay ï Viet Nam,  24 ï 27 October 2006; 

¶ Participant on the Third Biannual International Conference and Exhibition on Energy 2002 

ñEnergy for Sustainable Development.ò Yogyakarta ï Indonesia, 29 ï 31 July 2002; 

¶ Participant on Indonesian in Transition. Yogyakarta, 22 ï 23 November 2001; 

¶ Participant on International Seminar and Exhibition on Information Technology for Sustainable 

Management of Natural Resources. Bogor ï Indonesia, 2 October 2001; and 

¶ Participant on Linggarjati Environmental Meeting ñTowards Decentralized Environmental 

Managementò Kuningan, West Java ï Indonesia, 9 ï 13 November 2000.  
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D. Trainer Experiences: 

¶ Coastal community-based and fisheries resources management; 

¶ Performance, Improvement and Planning (PIP); 

¶ Logical Framework Approach (LFA); 

¶ Participatory Approach-Ranking, Scoring and Map/Diagram Design; 

¶ Social Impact Assessment (SIA); 

¶ Socio-economic monitoring; 

¶ Learning to lead: An approach of managerial and leadership test score; 

¶ Fishery extension planning: Bottom-up development planning; 

¶ Basic fishery statistics of data collection and analysis; 

¶ Participatory problems ranking and SWOT analysis; and 

¶ Problem solving and decision making. 

 

E. Certificate of Competencies: 

¶ Basic of procurement of FAO; 

¶ Basic and advance security in the field of UNDSS; and 

¶ Environmental management specialist. 

 

F. Publication: 

¶ The study of unconfined groundwater quality distribution based on the types of non-irrigated rice 

field and fish pond land uses in Karimunjawa Island. Journal of People and Environment. Vol. 

12, No. 2, July 2005. Center for Environmental Studies of Gadjah Mada University. 

 

G. Organization: 

¶ Founder of local NGO ñTalitawanò (Community Care for Agriculture, Forestry, Marine Affairs 

and Fisheries) located at Kupang-East Nusa Tenggara Province;   

¶ Association of sustainable forestry for people of Indonesia, East Nusa Tenggara Province; 

¶ Indonesian Fishers Union of Kupang District, East Nusa Tenggara Province; 

¶ Founder of  Sumawis Enterprise, an event organizer for environmental education, located at 

Semarang-Central Java Province; 

¶ Member of student regiment, Diponegoro University, Semarang-Central Java Province.   

 

4.2.7 Venancio Fernandes, S.T. 

 

Trained in Industrial Engineering, Venancio has experience working as plant engineer in major 

manufacturing establishment in Indonesia, environmental officer and recently as a project engineer for 

stream flow and meteorology study in Timor Leste 
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A. Experience 

1. Project Engineer, Timor Leste, February 2014 ï Present, Contracted by PEC Consulting to provide 

services as follows: 

¶ Planning, design and installation of automatic meteorological data collection equipment 

¶ Through PEC Consulting, contracted by Seeds of Life (SOL) to repair and maintain SOLôs 
automatic meteorological data collection equipment already in the field 

¶ Manage a team of 4 personnel for field installation, equipment checking and data collection 

monitoring   

¶ Coordinate for recruitment of field assistants at each thirteen locations of weather station 

installation. Recruitment was conducted through consultation and close collaboration with chief 
de Suco and/or chief de Aldeia. 

¶ Responsible for payment of services to district field assistants.  

 

2. Agricultural Census Coordinator, Indonesia, March 2011 ïDecember 2011 

 

Contracted service at P.T. Tanjung Buyu Perkasa Timur in East Kalimantan, Indonesia to coordinate 

for palm tree census at Tanjung Buyuôs plantation. Responsible for: 

¶ Coordination of field assistance  

¶ Random sampling of palm fruit trees about to be harvested. Sampling was conducted for each 
block of the palm fruit trees.  

3. Foreman, Indonesia, January 2010 ï December 2012 

Contracted service at P.T. Tanjung Buyu Perkasa Timur. Responsible for checking employeesô 

presence and work quality.  

4. Administrative Staff at Ticketing Agency in Timor Leste, 2009 

Staff at a local ticketing agency (LGX Tour and Travel) in Timor Leste. Responsible for keeping of 

reservation document and delivering deposit money to the bank.   

5. Distribution Staff at P.T. Diamond Ice Cream, Jogjakarta, 2006 ï 2007 

Staff at P.T. Diamond Ice Cream in Jogjakarta, Indonesia. P.T. Diamond Ice Cream is a supplier of 

ice cream to McDonalds Indonesia as well as a large processed food producer in the country with 

products ranging from frozen meat to frozen vegetables. Previously recruited as intern in the company 

branch in Jogjakarta and later on recruited as permanent staff. Responsible for delivering frozen food 

to hotels and restaurants including to McDonaldôs in Jogjakarta.  

6. Assistant Trainer at Computer Laboratory at Akprind College in Jogajakarta, 2006  

Professionally paid as lab assistant at the Computer Laboratory at Akprind College in Jogjakarta, 

Indonesia. Responsible for preparation of computers, student organization and filling in for the 

lecturer when he is absent.  

B. Education  

 

No University Main Course of Study Place 
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1. Institute of Science and 

Technology Akprind 

Industrial Engineering (Completed 

Bachelor Degree) 

Jogjakarta, Indonesia  

2. Escola Vocational de Dom 

Bosco Fatumaka, Baucau 

Majoring in Mechanical Engineering Baucau, Timor Leste 

 

3. SMP Negri 1, Lospalos  Lospalos, Timor Leste 

4. SD Negri 19, Cacavei  Lospalos, Timor Leste 

 

 

E. Trainings 

 

No Training Course of Subject Organized by Year/Month Place 

1. Water Treatment for Industrial 

Application Training  

Institute of Science and 

Technology Akprind and 

P.T. Ipal  

2004 

 

Jogjakarta, 

Indonesia 

2. 
Environmental Impact 

Assessment Training  

Institute of Science and 

Technology Akprind 

2005 Jogjakarta,  

Indonesia 

3. 
Verification and Data Analysis 

for Statistical Purposes 

Institute of Science and 

Technology Akprind 

2005 Jogjakarta, 

Indonesia 

4.  
Sugar Production Processing 

and Fabrication   

Institute of Science and 

Technology Akprind in 

collaboration with P.T. 

Madu Baru 

2005 Jogjakarta, 

Indonesia 

 

F. Computer and Other Skills  

¶ Corel Draw for Engineering Application  

¶ SPSS  

¶ QSB  

¶ Microsoft Office 2003 and 2007 

 

--------------------------------------------------------------------------------------------------------------------- 
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4.2.8 Juvencio dos Santos 
 

Trained Economist and    social impacts assessment specialist. He has two year of experience in 

data collection and analysis of social and economic profile 

 

A. Experience 

2013 ï Present, PEC ï Consulting, LDA, as project assistant and economist of the EIA 

A. Education  

  B.A degree from the National University of Timor Leste (UNTL), 2013 

B. Training  

  Attend the business development training with the Government of Timor Leste 
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5 LEGAL REQUIREMENTS AND POLICIES FRAMEWORKS   

 

The development project of fuel storage terminal and associate supporting facilities   will be constructed 

in the Suco Lauhata and owned by the foreign company in associate with Timorese, per requirement of 

Decree-Law No. 1/2012 on Downstream sector Article 9, which required  local content in the  project development.  

The company has already registered locally under the Timor ï Leste jurisdiction, where 95% is owned by 

foreigner and 5% owned by Timoreses.  

The construction and operation this proposed development project is subject to various local jurisdictions 

in Timor ï Leste and other best practice regulation or standard such as ISO (international Standard 

Operation), International standard regulation and best practice in the related industry.  Especially, the 

legal framework on the business related project and environmental safeguards principles that must be 

complied by the project owner.  While, legal framework of international standard and other best practice 

are only an optional, when the local regulation is not available, the relevant regulations in Timor ï Leste 

are mandatory to be complied.  Therefore, review of the following legal framework, existing policies and 

standard, as well as best practice in the proposed development industry will be provided. 

 

Figure. 5.1 Scope of Review of Policies and Legal Framework  

Moreover, the institutional arrangement to ensure the effective the implementation of policies and 

regulation would be also proposed, particularly related to the environmental management and monitoring 

system. 

5.1 Relevant Policy and Legislation in Timor - Leste 

 

5.1.1 Constitution of RDTL  

 

The Constitution of Timor Leste has mandated the protection of environmental and preservation of 

natural resources (article 6 ï f) to ensure that the development of the economics of Timor Leste, should 

not jeopardizing the natural environment, in achieving the national goal.  It is the highest hierarchy of 

law, which must be enforced to every citizen who perform any kind of business activity in Timor ï Leste, 

Down stream 
Petroleum 

Product storage 
and distribution 

Timor ςLeste regulation 
and policies

International legal  
framework (in absence 
of local) or treaties 
framework 

Best Practice standard 
to  petroleum product 
handling or proposed 
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IFC Performance 
Indicators in 
environmental and 
social Safeguard 
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including the petroleum and gas sectors. The following figures shows the hierarchy  of the legal 

framework in Timor ï Leste jurisdiction, where constitution is the highest, followed with the law that  

approved by the National Parliament, Decree law,  Decree Government, Government Resolution 

(decision of Council of Ministry), and  Diploma Ministerial  

 

Figure 5.2. The Hierarchy of Law in Timor ï Leste  

There are also other decisions by minister or prime minister in the form of dispatch, but it is only for the 

internal government agency only. 

 

5.1.2 Downstream Petroleum Product   Legal Framework  

 

Other laws are more technical regulation to regulate the technical operation of specific activity but should 

be in-line with the Timor ï Leste Constitutional. For example the following laws present the specific 

regulation on the downstream petroleum activity, which must be complied by the business related to the 

downstream petroleum activity. 

Constitution of  the Republic 
Democratic of Timor - Leste

Parliament laws

Decree Law

Decree 
Government 

Government 
Resolution

Diploma 
Ministerial 
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Figure 5.3. Timor ï Leste Regulation of the Downstream Petroleum Activity  

More detail procedure on the installation of the fuel storage, including the technical requirement is 

presented in the section 5.5 

5.1.3 Environmental Protection and Safeguard Policy  

 

To ensure the implementation of the laws related to the downstream petroleum activities, especially, to 

protect the natural environment, other technical laws related for the environmental protection should be 

created. Since 2011, the Government of Timor ï Leste, has made it mandatory for every major business 

or major projects to have proper environmental study as the pre-requirement prior to the granting of the 

environmental permit to commence the construction. Decree law 5/2011- Environmental Licensing 

provides a technical guideline on how to exercise the constitution mandate in securing environmental 

permit to start development activities.  According to this decree law, every  major development should go 

through proper environmental impacts assessment (EIA) in order to get the environmental licensing prior 

to the commencement of the development to ensure that the impacts of the proposed development is 

identified and mitigation measures are proposed in order to minimize the  environmental and social 

impacts.  Knowing the negative impacts and proposed mitigation measures to the impacts of the project in 

the early project development is very important and is considered as a good initial investment to the 

project, as it would be more expensive to mitigate the impacts that were not identified prior to the project 

implementation. The guidelines for the formulation of required documents to prepare for environmental 

license have been developed through the Expert101 system that contains checklist and other necessary 

documents for the preparation of Project Document, Environmental Impact Statement (EIS) for category 

A projects and Simplified EIS for category B projects.  

The following figure shows the regulation related to the environmental licensing in Timor ï Leste  



123 | P a g e 
 

 

Figure. 5.4 Regulation Related to the Environmental License and Preparation of Related Document  

More detail on the actualization of the environmental licensing law is presented in the section 5.6.  

5.1.4 Crime against Environment 

 

The penal code of Timor ï Leste defined clearly, the crime against the certain article related to the 

environmental violation, including the type punishment applied to the project owner.  The following table 

provides the detail information on the law  

Table 5.1 Summary of Penal Code on the Crime against the Environment  

Regulation  Summary  Relevancy  

Penal Code- 

Section II 

Crime Against the 

Environment, such as 

water, air, marine, 

and soil pollution: 

Article 215 ï 218 

 

 Article 215:  (1). Defined   emission from private 

property to any receiving environment should not be 

greater than the natural assimilation capacity. If it is above 

the natural ability, then   according this article, the 

institution can be sentenced 3 ï years in prison or fined 

Article 216 

Related to the pollution discharge and punishment that the 

company may get if violate any rule and regulation.  The 

project owner must provide all the record to anytime, they 
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can proof on the compliance to the environment. 

Article 217 

The pollution that cause the damaged of flora and fauna 

can be punished with 3 years jail or fined.  

Article 218 

Pollution from the project, that cause the loss or damaged 

of the endangered species will be punished or fine. 

Relevance of the project activities to these above 

mentioned articles would be related to the pollution 

emission to the marine waterbody, soil/groundwater and 
air emission that will cause the  irreversible damaged of 

environment and  affect people. The project owner is 

subject to fined or jailed  if the pollution threshold will be 

greater than the maximum allowable that can be received 
by the specific environment (waterbody, marine water, 

soil, or air) 

 

 

5.1.5 Land Owner and Territorial law   

 

The land title is still a major issue in Timor ï Leste and that contribute to the limited growth of private 

investment in the country.   Although the National Parliament has already passed the land title for Timor 

ï Leste in 2017, various adjustments will need to be made in order to fully implement the law smoothly in 

the territory of Timor ï Leste. The following table summarizes the land ownership and any related spatial 

planning laws that should be taking into consideration in the planning and designing of any proposed 

development project. 

Table 5.2 Land Title and Spatial Planning 

Regulation  Summary  Relevancy  

Law No. 

1/2003 -  

Law of land and property: Entire 
regime defines the land and property in 

rural and urban area and defines the 

public and private land.  The land and 

property to represent the government 
in the land title identification  

 

 

¶ The Foreign people can own the 
law  but can rent the law for the 

purpose of business  

¶ Land that is not own by the 

private belong to the public  

¶ Land that has mineral owned by 

the public  

¶ Arrangement of land lease with 
the public land shall be done 

with the government directly  
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Law  13/2017 
-   Special 

Regime on 

non-moveable 

properties 

This law establishes the special regime 
for defining the ownership of real 

estate through the recognition and 

assignment of the first property rights 

over real estate 

- Foreign citizen  cannot own the 
land  

- The current dispute of the 

existing parcel of the land to be 

used as future facility of the fuel 
storage of Global shall be solved 

with this law  

- Article 8 of law defined that 50 
meter from the coast inland land 

parcel and the river bed belongs 

to the state. This means that  
Global Oil Storage to make a 

land lease arrangement to the 

government for the land parcel 

that belong to the government  

Lei 6/2017 ï 

19 of Abril 

2017  - Spatial 
Planning Law 

The law defines the policy of spatial 

planning and utilization of space for 

public interest. There are two 
important matter related to the public 

space: 

- National level  

- Municipal  level 

The project is located in the Municipality 

of Liquica and required to follow proper 

legal framework according to the proper 

arrangement of national spatial plan and 
municipal level 

 

5.1.6 Biodiversity and Protected Area  

 

The objective of the laws of biodiversity and protected area is to protect the natural resources, especially 

the biodiversity and endangered species ,  as well as to reserve the area that consider as valuable resources  

to be protected in the specific zone due to uniqueness and specialties.  During the planning stages, the 

identification proper regulation and protection of the biodiversity and protected area would be necessary   

in order to properly design and map out the impacts of any project development to the biodiversity and 

protected land and nature. The following table summarized the relevant legal frameworks for the 

biodiversity and area of protection zone in Timor ï Leste. The following table provides the summary of 

the evolution of framework since the UNTAET administration. 

Table 5.3: Summary of legal framework on Biodiversity and Protected   Zones 

Regulation  Summary  Relevancy  

 Decree Law 
5/2016 on 

Protected 

Area 

This decree law provides general guideline on the 
protected area in Timor ïLeste. The most relevant 

article from the decree law, specifically to the 

project would be annex 1, the list of protected area 

in Timor ï Leste, where   the project owner should 
identify  and conclude that the project location is 

not within any protected area, as stipulated in the 

decree law 5/2016 

By law the any project 

development should identify the 

location and its relation of the 

projected zones.  The protected 
zones and national parks are 

reviewed as presented in the 

section 6.2.5  

 Decree Law  

6/2020 ï 6 

 Thus recently approved decree law provide the 

legal regime to protected and conserve the 

 The EIA has already 

incorporated the biodiversity 
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February 
2020  - 

Legal 

Regime of 

Protection 
and 

conservation 

of 
biodiversity  

sustainability of biodiversity in Timor ï Leste    into the study and assessment of 
the certain important 

biodiversity according the 

regulation should be considered. 

Article 26 -30 required the 
identification of protected zones 

that may become an ecosystem 

of various biodiversity species in 
Timor ï Leste. Article 45 -46 

stated that EIA of any project 

development should consider 
and assess the protected area and 

any biodiversity that may affect 

by the project development. In 

this document those concerns  
have already being elaborated  

Decree law 

26/2012 ï  

Environment 
base law 

Article 27 

This article under this decree law provide the 
principle of biodiversity protection and state must 

take a led, including protection of endangered 

species, onsite protection, and  national protected 

system to ensure the sustainability  
  

Project owner to identify the any 

biodiversity species that consider 

endangered and required 
protection  

Biodiversity 

strategic 
action plan ï 

approved by 

Council of 

Ministry on 
15 of 

February 

2012 

The document presents a framework for guiding 
approaches to biodiversity conservation and 

ecosystem management, and is addressed to district 

authorities and sub-district, civil society and the 
private sector. The National Biodiversity Strategy 

and Action Plan for Timor-Leste meets one of the 

objectives of the Convention on Biological 

Diversity, of which Timor-Leste is a signatory, and 
creates the foundation for the future ratification of 

the Protocol of Nagoya Access and Benefit Sharing 

of Genetic Resources  

 

5.1.7 Fisheries  

 

Fishery is one of the important sectors that can contribute to the economic development of the country 

and the project development will affect the fishery, especially marine fishery. Therefore, the legal 

framework needs to be reviewed. The legal regime related to fishery can be summarized in the following 

table: 

Table 5.4. Summary of Legal Framework of Fisheries in Timor ï Leste  

Regulation  Summary  Relevancy  

Decree Law 
5/2004 -  General 

Provide the general guidance on the 
importance of fisheries and sustainable 

 Fisheries industry could be 
enhancing by the proposed project 
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Regulation on 
Fishing  

exploration and encourage to create the 
employment through the fishery 

industry  

development. 

 Law No.6/2004 
on Legal 

Basis for Management and Regulation 
of Fisheries and Aquaculture 

Article 95 ï The zones of Fisheries 

that will be regulated by the diploma 
ministerial. The northern coast is 

also indicated at the area of fisheries, 

and then pollution emission becomes 
an issue. 

 Decree Law 

14/2004 ï 
Offences of 

Fisheries   

 Provide the legal framework on the 
type  and method of fishing activity that 

prohibited as  they will damaged in 

fisheries industry and to protect aquatic 
environment and achieve sustainability 

in fishery  

Pollutant contribute by the proposed 

project development will implicate 

the coral and marine fisheries 
habitat.  Assessment on the fishery 

type in the project location and 

boundary is important to provide the 
baseline information for future 

monitoring program  

  

5.1.8 Forestry   

Forest is an important component of natural ecosystem that should be managed sustainably in supporting 

the economy of Timor ï Leste.  The legal regime on the Timor ïLeste forestry including the management, 

protection and other function of the forest are presented in the following table. 

 Table.  5.5 Summary   of Legal Regime of Forestry in Timor ï Leste  

Regulation  Summary  Relevancy  

Law 14/2017 ï 

Legal Regime of 
Forestry  

This law provide a higher degree of 

forest protection and management in 
Timor ï Leste  

Mangrove forest along the coastline 

that will likely affected by the 

project in case the oil spill occur 
from the fuel storage system   

Government 

Resolution 9/2007  

-  National Policy 
of Forestry sector  

The National Development Plan 

emphasizes the importance of a 

sustainable approach to the 
development and management of 

national forest resources. It recognizes 

the importance of forests for their 
biological diversity and that the 

conservation of forests is a priority task 

in planning forest development. 
 

Identification  of existing forest in 

the project area, especially type of 

forest that is affected directly by the 
project development  

 

5.1.9 Air Quality Guidelines  

 

The regulation on the air quality protection from the pollution generated from various point and non-point 

source have not being established. The ambient air quality standard has being use widely to evaluate the 

air quality issue. In the absence of national standard and regulation, the international best practice shall be 

adopted. The following table presents the framework 
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Table 5.6 Summary of Policy Framework on Air Quality Protection   

Regulation  Summary  Relevancy  

 World 

Health 
Organization 

(WHO) ï 

2006 ï Air 
quality 

Guideline 

for PM 10  

The standard ambient quality for 

Timor ï Leste has not being 
established. Currently  the WHO 

standard of water quality of  

ambient measured in term of the 
following parameters have been 

adopted: 

SO2, NO2, PM, CO2, and Ozone 

 The project  involve the storing and distribution 

of fossil fuel, which is the primary source of  
CO2 and other flue gases such as SO2, NO2, 

H2O, which will be emitted by the project 

(directly and indirectly) 

 IFC 
Performance 

Standard on 

Ambient air 
quality   Similar of WHO standard  

 The project  involve the storing and distribution 
of fossil fuel, which is the primary source of  

CO2 and other flue gases such as SO2, NO2, 

H2O, which will be emitted by the project 
(directly and indirectly) 

5.1.10 Labor Code and Immigration  (visa) 

 

The labor code is very important and relevant to any project to be complied. Timor ï Leste labor law and 

related regulation to be considered in the period of planning in the project development is provided in the 

following table. Moreover, the project owner would also tend to deployed more skills people from outside 

the country in order to transfer the knowledge and technical skill to Timorese. In this regards, there is also 

an immigration law related to visa policy that must be complied by the project owner or workers under 

the project development  

Table 5.7  Summary of the Labor Code Relevancy and Visa Issue  

Regulation  Summary  Relevancy  

 Law  
4/2012 ï 

labor code 

It is the responsibility of the company, as the employer to 

provide good working environment to the workers, 
include any risk mitigation measures related to 

occupational health and safety, including the utilization 

of Personal Protective Equipment (PPE) to ensure the 

safety and minimize the risk. This law also regulate the 
responsibility of each parties (employee and employer) to 

be complied  

The impact of OHS  related 

to the fuel terminal 

operation   is highlighted, 

especially to provide the 
PPE in each section of the 

operation 

Decree law 

5/2010 ï 

Visa 

Granting  

This Decree-Law shall impose restrictions on the 

issuance of visit visas and transit visas on arrival in 

Timor-Leste, taking into consideration the port of arrival 

and/or the nationality of the traveler. 

When proposed project 
development involve any 

workers from foreign 

country should comply this 

regulation  

Law 

12/2016 ï 
social 

security  

This legal framework provide the  social protection  from 

the government and company to the  worker and  

The company must comply 

this regulation by 

contributing into the social 
security fund, 6% from the 

monthly salary 
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Decree law 
17/2017 ï 

Mechanism 

to 

implement 
the social 

security law 

This decree law provide the guidance on how to 

implement the law 12/2016 regarding the social security, 

especially the percentage  of contribution from the 
company, workers, and in the long run, pension provided 

by the government  

The company must comply 

this regulation by 

contributing into the social 
security fund, 6% from the 

monthly salary 

Law 

11/2017 -  
Immigration 

and asylum  

The legislation regulates the general immigration policy 

in Timor ï Leste in regards also to the foreign people.  

The proposed deployment 

project shall involve also 
foreign nationality, notably 

from Singapore, where 

compliance to the 
immigration law and policy 

should be enforced. 

 

5.1.11 Solid Waste Management  

 

Solid waste management laws have not been established at national level that covers the Timor ï Leste 

territory. However, it is important   to regulate the solid waste management system in order to achieve the 

sustainable management of waste collection and disposal, which are important to ensure the good quality 

of environment to human health and other component of ecosystem. 

Currently, the regulation   has been established locally based on the need to respond to the existing 

problem. In Dili area, the solid waste has become an issue and therefore the government central 

established the resolution to help the relevant entity to manage well   urban solid waste in Dili. Similar 

arrangement should also be applied to Liquica and other municipalities. Moreover, no provision has made 

regarding the hazardous solid waste that produced by the industry, which should be managed and 

regulated by best practice in the industry related. The following table provides a summary of this relevant 

solid waste management legal framework 

Table 5.8 Summary of Legal Framework on Solid Waste Management  

Regulation  Summary  Relevancy  

Decree Law 
2/2017 ï 

Urban Solid 

waste 

Management 
System 

The law on Urban Solid Waste Management System 

introduces the management of municipal solid waste for 

the purpose of promoting and ensuring cleanliness of 

municipal towns that will positively impact the well-

being of its citizens while enabling an integrated, 

sustainable and socially inclusive management system.     

Decree Law No.2/2017 sets out nine principles for the 

management of urban solid waste, as follows:  

1. Protection of public health and the 
environment; 

2. Promotion of universality and equality of 

The proposed development 

project will produce solid 
waste that should be 

management through the 

proper collection, treatment, 
and disposal according to the 

existing legal framework. 

Section 5.1.9,  presents 

further detail  information on 
the solid waste produced by 

the proposed development 

projects and method to 
manage them during the  

operation of the project  
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access; 
3. Quality and continuity of service and protection 

of the interests of users; 

4. Economic and financial sustainability of 

services; 
5. User-payer principle; 

6. Citizen responsibility, adopting preventive 

behavior in relation to production of waste, as 
well as practices facilitating the reuse, 

recycling or other forms of valuation; 

7. Transparency in the provision of services; 
8. Efficiency assurance and continuous 

improvement in utilization of affected 

resources, responding to the technical 

requirements and best environmental 
techniques available; 

Promoting economic and social solidarity, the correct 

planning of the territory and regional development 

5.1.12 Noise and Vibration  

 

Noise and vibration regulation have not been established. Currently, the UNTAET regulation will be still 

enacted in the absence of national regulation. 

Table 5.9 Summary of Legal Framework on Noise Issue 

Regulation  Summary  Relevancy  

 UNTAET 
Guideline on 

Ambient 

Noise - 2002 

During the UN administration in Timor Leste, 

UNATET adopted the guideline, which derived 
from best practice international to protect public 

from noise and vibration from various 

machineries in outdoor environment.  

The background Noise and 

Vibration are measured by this 
study  and  mitigation measures 

were proposed as part of this 

document  

 

5.1.13 Climate Change related  

 

Climate change regulation issue was initiated globally as the nature of impact that is cross boundary from 

one country to the other.  Timor ï Leste, as part of the global community, particularly, a small island that   

prone to the impact from global climate change, should be part of campaign in promoting the mitigation 

measures to minimize the climate change impacts. The following international framework, where Timor ï 

Leste is also a member should be considered in the national policy such as in the infrastructure 

development, carbon credit, etc.   
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Table.  5.10 Summary of   Relevant Framework and Legal Regime Related to Climate Change  

Framework  Summary  Relevancy  

UN Framework to 
combat global 

climate change in 

1992 and Kyoto 

Protocol  

Under this framework, the threshold of 
greenhouse gas emission to the atmospheric 

was established   to limit the emission rate 

from industrialized country. Timor ï Leste,  
is exempted from this and can get  the 

carbon credit, as the greenhouse   

contribution is very much below the 

threshold  

The project locates in the coastal 
area and shall be impacted by the 

climate change such as sea level 

rise, rainfall pattern change 
(frequent flooding, etc.). this 

study consider the climate and 

impacts that should be 

considered and mitigated  

 Vienna 

Convention in 
1993  for the 

protection of 

ozone layer and 

Montreal protocol  

Under this  framework, the ozone layer 

should be protected by controlling certain 

chemical, as part of  a product/substance 

that cause the ozone depletion 

 As part of the study, the 

assessment shall be provide on 

utilization of chemical that affect 
the ozone depletion such as 

Freon and other chemical 

elements that induce the ozone 

layer 

 

5.1.14 Soil Pollution  

 

Soil pollution law does not exist at a moment in Timor ï Leste. However, as many emerging businesses 

that could potentially contaminated the soil and groundwater, the regulation should be established to 

control the contaminant transport to the soil. In the absence of national legal regime, an international best 

practice and legal regime should be adopted in order to ensure that the certain activity shall be   mitigated 

properly its contaminant transport into the soil. The soil pollution shall be related to directly to the 

drinking water standard, as the pollutant will eventually pollute the groundwater body, where the 

groundwater shall be extracted for the water supply purposes. The penal code, as presented in the section 

5.1.4, could be applied to the project owner the cause the soil pollution. 

5.1.15 Water Resources and Drinking Water Quality  

 

Water resource is the most valuable vital resource for human consumption that must be regulated in order 

to ensure enough quantity and good quality for consumption.  The resource protection and delivering as 

part of public utility should be strengthening in Timor ï Leste. However, at this stage, there are still gaps 

in regulation that need to be improved in the future. The following table shows the available legal 

framework related to the water consumption and some draft for the water resource protection. 

Table 5.11 Summary of Legal Framework for Water Resource   

 Regulation  Summary  Relevancy  

Decree law 
4/2004 -  Water 

Supply for 

Public 
Consumption  

This decree law define the 
government intuitional (DNSAS) 

that responsible for water 

production and distribution for 
domestic consumption in urban 

In line with this regulation, the project should 

comply this regulation by ensure that the 

community well in supplying water in each 
house is sustainable and no disturbance   
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and non-urban area 

 Draft ï Law on 

Water Resource 

Protection  

 DNCQA ï is the proponent of 

this proposed law , to protect the 

groundwater resource and 

utilization  

The Project will utilize the groundwater and the 

project owner should comply the law, especially 

the permit will be asked to the government once 
the law is enacted. The groundwater study shall 

be conducted in order to ensure the 

sustainability of groundwater resource in the 

aquifer  

   

WHO ï 

Drinking water 
quality 

Standard  

Define  various physical, 

chemical, and biological 
parameters related to health and 

human consumption  

The study conduct  water quality testing for 
water source that will be utilized by the project 

(boring well) and wells from the community  

Ministerio da 

Saude ï Timor 

Leste  - Decree 

Law 31/2020 ï 
26 of August  

2020 

Formulation of standard drinking 

water quality parameters in 

Timor ï Leste and defined the 

role and responsibility of 
government agencies to the 

enforcement of the law.  

Project owner shall use the standard and 
guideline as baseline information to the 

treatment and purification required to the water 

well in the project location. The annex 1 of this 

regulation provide the threshold of water quality 
parameters for human consumption that should 

be used as an indicator to treat the raw water  

5.1.16 Port and Fee 

 

 The port of entry of the proposed project development will use the existing jetty belong to Cement 

Timor.   However, port or jetty should subject to any jurisdiction apply in Timor ï Leste, especially 

related to the safety and any applicable fee. The following table provides the summary of regal regime of 

Port authority and any associate fee, as well as minimum safety requirement that must be complied by 

vessel operator or project owner. 

Table. 5.12 Summary of legal framework of Port and Associate fee and safety Requirement  

Regulation  Summary  Relevancy  

Decree Law 

3/2003 ï Port 
Authority  

Provide  general legal  

framework on the port 
authority  in the territory of 

Timor ï Leste and agency 

that responsible in the 

planning and execution of 
the plan  

 Regulatory body that regulate navigation  in 
Timor ï Leste  

Decree Law 

19/2003 Port Fee 

and Charge  

Legal basis to apply the fee 

and charge that need to be 
applied for any good and 

service to the government 

port facility in Timor ï 

Leste  

The propose development project will use 

the existing jetty belongs to Timor Leste 
Cement. The fee will be paid to  Timor 

Cement SA and any tax due to the 

government will be paid by Timor Cement 

SA to the Government  

MARPOL - 

convention of 

marine pollution 

Timor-Leste has not  

rectified this convention. 

However, the oil tanker to 

Annex 1 of this convention provide a 

guideline on how to control  the oil pollution 

from oil tanker  
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follow the policy and 
proper inspection. 

SOLAS ï 

International 

convention on 
marine safety 

Similar to MARPOL, 

Timor ï Leste has not 

rectified this convention but 
the international vessel or 

tanker coming into Timor ï 

Leste territory should 

follow the proper policy set 
by this convention   

 

5.1.17 Road and Highway Code 

 

Road and high code are also an important regulation to be considered in the project development, 

especially related to the transport of heavy load and maximum design load of the road infrastructure. The 

following table shows the summary of important regulation need to be taken into consideration in the 

project development. 

Table.  5.13 Summary of legal framework of Road and Associate   safety Requirement  

Regulation  Summary  Relevancy  

Decree Law 

6/2003 ï Highway 

Code 

Legal framework on the 

road, traffic,  and vehicles, 

including the traffic 
violation and punishment to 

ensure public and road 

safety order  

To comply the regulation all the time, 

including the driveway in and out of the 

project  area 

Decree Law 

2/2003 ï  Base 
Law on the 

Transport Sector  

This decree law provide the 

legal framework for the 

road transport system, 
including the responsibility 

of the government to plan, 

construct, operate and 
maintain road infrastructure 

in Timor ï Leste territory  

Private sector, shall comply  in paying  the 
tax, according the type of vehicle, use in the 

territory of Timor ï Leste  

 
Section 5 -7 of this decree  law provide  the 

legal ground on the tax harmonization and 

transports rules that must be complied by the 

road user in Timor ï Leste  
 

 Section 18 of this decree  law specifically 

regulated the heavy duty equipment that will 
pass  by the national road that need the 

special  license from the transport authority  

 

5.1.18 Marine Pollution and Marine Safety  

 

Marine pollution, especially contributing from the oil is an important aspect that related to the operational 

of this proposed development project.   Th responsibility of the project proponent only becomes an issue 

after the tanker or ship land in the jetty.  However, there is a possibility of the oil spill around jetty, which 
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could possibly pollute the marine water.  The international convention on the marine pollution, especially, 

MARPOL Annex 1, provides the regulation and control of any oil discharge from the ship or tanker.  The 

regulation was adopted on 2nd of October 1983, by the world maritime organization.  Although, Timor ï 

Leste has not ratified this international convention, it should be the responsibility of ship or vessel 

operator to consider and implement this guide and regulation.   APORTIL should assume this role and the 

only port authority in Timor ï Leste to provide the permit and inspection  

SOLAS on the other hand is another international treaty/convention that the Government of Timor ï 

Leste has not rectified. The main objective of the SOLAS Convention is to specify minimum standards 

for the construction, equipment and operation of ships, compatible with their safety. Flag States are 

responsible for ensuring that ships under their flag comply with its requirements, and a number of 

certificates are prescribed in the Convention as proof that this has been done. Control provisions also 

allow Contracting Governments to inspect ships of other Contracting States if there are clear grounds for 

believing that the ship and its equipment do not substantially comply with the requirements of the 

Convention - this procedure is known as port State control. 

The responsibility to have a proper certificate complies with the SOLAS convention that was adopted by 

the International Maritime Organization (IMO).   The Port authority of Timor ï Leste should use this 

convention as a benchmark point to regulate the minimum safety requirement for the vessel and oil tanker 

entering the territory of Timor ï Leste. Nevethelesses the Decree Law 4/2003 Minimum safety 

requirement for cargo has already provided some ground on the safety of the cargo shipment. 

 

5.1.19 Occupation Health and Safety (OHS) 

 

Occupational health and safety are one of the important tools and framework to be adopted by the large 

operation of the facility to ensure that the sustainable operation of the proposed development project is 

ensured.  In term of regulation and policy framework, it should be developed locally by each country and 

respective industry. However, some  best practice in the industry, as guided by the IFC (International 

Finance Corporation), ILO (International Labor Organization), ISO (International Standard Organization), 

and US-OHSA (United States Occupational Health and Safety Administration) would be the most 

appropriate one to be adopted, as these agencies and guidelines have already developed many years ago 

and already validated in the best related industry. 

Table 5.14 Policy and Guideline on OSH 

Regulation  Summary  Relevancy  

 IFC  

 IFC guideline one the OHS, consist of 

general project activity and specific of 
OSH related work to the proposed 

development industry   

Moreover, the IFC also established 8 
criteria of assessment standard that 

should be considered by the private and 

public sector in doing  the business in the  

Major section of the EIS and EMP 

discuss about the   OHS issue related 

to the project and how this proposed  
project shall adopted a specific part of 

the guideline in the project 

implementation  
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member county of the international 
community that ratified the convention  

ISO  

ISO also has its own standard best 

practice concern related to environment, 
health, and safety  

The project owner should develop its 

own standard operating system in 

relation to environment, health, and 
safety system by taking the reference 

from all the best international practice 

and the experience during the 
operation  

Petroleum Related 
Industry Standard  

Various petroleum related industry such 
as American Petroleum Society, etc. has 

developed various safety standard  that is 

most applicable to the proposed   project 
development  

The project owner shall develop its 

own safety standard based on various 

recommended references in the best 
industry practice. Annex 17 ï Provide  

internal safety standard document that 

Global Oil Storage Terminal has 
prepared 

Law 2/2010 - 
Timor ï Leste  

National Security  

High level legal framework on the 

national security protection in the land 

border, sea border, air and how to protect 
the national security from any event that 

put  country in the risk and other disaster.  

Article 10 of this law, specifically  

define the civil protection aspect, 

including the fire fighter system in 
place to kill and manage the fire 

disaster  

 

The above, list of guidelines are a general one, and specific to fuel terminal construction and operation 

have also been developed overtime. However, to be really fit in this specific project in given location and 

reality in Timor ï Leste, the project owner must adopt the part and tailored into the local needs.  

 

5.2 International Finance Corporation Performance Indicator  

 

Timor ï Leste, as a member of International community, should also complies with various legal and 

standard performance indicator that already ratified by members of the community. Beside the national 

legal framework, other international best practice of legal should also be adopted in substituting the 

absence of the national legal framework. 

¶ Air emission quality Standard 

¶ Noise and Vibration  

¶ Marine water quality Standard (marine receiving water) 

¶ Hazardous Material Standard and management  

The legal framework for these above mentioned subject for Timor ï Leste have not established. In 

absence of national legal regime, the international law shall be adopted.  In addition to the above legal 

framework (national and international), the project development should also consider and compliance the 

other international standard best practice in order to the meet the objective of the environmental, health, 

safety, and social safeguard principles.  Particularly, the IFC standard indicator could be considered,   as 



136 | P a g e 
 

guideline in the development of the environmental and social impact assessment study and in the 

monitoring of the project implementation. The following  

1. Environmental health and safety   General Guidelines  

2. EHS Guidelines for Ports, Harbor, and Fuel Terminal  

3. Stakeholder Engagement: A Good Practice Handbook for Companies Doing Business in 

Emerging Market  

4. IFC Performance Standards. 

The summary of these 8 IFC performance standards and relevant international guidelines that must be 

complied by the project is summarized in the following table. 

Table 5.15: IFC standard Performance and Relevancy to the proposed project  

No IFC Performance   
Relevancy to the existing proposed development project  
and this performance will be met by this project  

1 

Assessment and Management 

of Environmental and Social 

Risks and Impacts 

The environmental and social impacts assessment will 

be conducted as part of the study in this project.  All the 
relevant standard (environmental and social indicators) 

will be considered and follow in order to ensure the 

sustainability of the project within the environmental 

and social safeguard policy  

2 Labor and working condition  

 The Plan and design of the system will considered a 

good working condition to ensure the safety of  , 

construction and operation within the proper 
occupational health and safety (OHS)  standard  

3 

Resource efficiency  and 

pollution prevention  Resource efficiency should be considered   

4 

Community, Health, Safety 

and Security  

Community health and safety related to the spill, fire, 
and major emergency situation should be considered and 

anticipated 

5 

Land acquisition and 

involuntary resettlement  

Several houses should be relocated and compensate as, 

they are very close the project area and could be 
affected by the project, especially in case of emergency 

condition  

6 

Biodiversity conservation 

and Sustainable management 

of living natural resource  

 Marine ecosystem as a primary recipient of the 

pollutant if released by the project. Therefore, study and 
identification of biodiversity in marine aquatic 

environment will be major part of the study to provide 

comprehensive information of the status of marine 
environment as baseline information for future 

reference. The mitigation measure on managing the 

pollutant and prevention will be the key to help reduce 
the risk in order to achieve the sustainable operation and 

keep natural ability of ecosystem to recover from the 

pollutant  

7  Indigenous people  
Local people in Lauhata should be incorporate in the 
project development  

8  Cultural Heritage  

 Aipelu prison preservation and impact to the proposed 

development project  



137 | P a g e 
 

  

5.3 Best Practice of International Standard  

 

Furthermore, the proposed development is also has very high risk to fire and oil spill, therefore the best 

industry practice standard regulation would be considered in designing the system. The following 

standard of the designing the fuel storage and itsô fire management plan shall be considered.
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Table 5.16: Standard Practice of Industry to be considered   

Design Component  Common Practice   Relevancy  with the current Proposed development Project  

Storage Tank Design and specification  API 650 and 620 Standard design and material selection for fuel storage system  

Pump 

API 610  and API 674, 

API 675, 676 

Centrifugal Pumps for Petroleum, Petrochemical and Natural Gas Industries; Positive 

Displacement Pumps ï Reciprocating, Positive Displacement Pumps ï Controlled Volume for 

Petroleum, Chemical and Gas Industry, Positive Displacement Pumps ï Rotary 

Venting API 2000  Venting Atmospheric and Low-Pressure Storage Tanks 

Recommended Practice for 

Classification of Location for Electrical 
Installation at Petroleum Facilities  

according the  classification zones API 505 

 Project owner to check the class of zone (Classified as Class I, Zone 0, Zone 1, and Zone 2)  
into the existing project design and construction  

 

Fire Management System  NFPA330 Standard Guideline to the fire safety concept   of the flammable liquid storage  

Electrical Installation code and standard   NFPA 70 

This standard and document provide an overview of electrical code for the industrial business 

owner that approved by American National Standard. By follow this code it is hope that practical 

safeguard  that protect people  and property from electrical hazard can be minimize or eliminated 

 NFPA 10  

Standard for low, medium, and high 

expansion foam NFPA 11 

This standard document cover the aspect of  design, installation, operation, testing, and 

maintenance of low, medium, and high expansion foam system for fire protection to  help 

minimize  the fire hazard 

 NFPA 12, 12 A  

Standard for the installation of Sprinkler  

system NFPA 13 

This document specified how to properly design and install a sprinkler system using the proper 

component and material  whenever the project owner decide to use the sprinkler system 

Fire standpipe and hose NFPA 14 

Standard for the Installation of Standpipe and Hose Systems 

 

Fire water  system  NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection 

Standard for installation of foam ïwater 

installation  and foam ïwater spry 

system NFPA 16 

This document provide standard for the installation of foam-water sprinkler and foam-water spry 

system, which  outline the requirements for the design, installation, and maintenance of the 

system for reliable fire protection system   

Fire protection for chemical  NFPA 17 

Standard for dry Chemical extinguishing   system : This code  and document provide the 

standard for dry chemical extinguishing system for the fire suppression system 

Fire pump system design  NFPA 20 Standard for the Installation of Stationary Pumps for Fire Protection 

Fire Liquid system design  NFPA 30 Flammable and Combustible Liquids Code 

Fire protection in marine piers   NFPA 307 Standard for the Construction and Fire protection of the Marine Piers and Wharves.  



139 | P a g e 
 

Piping Standard  Design and installation 

API 570 or ASME 

B31.3 

 Over all guideline on the design and inspection of the piping system in the  chemical plant and 

other industrial application  

Welder Qualification   and safety in 

welding  

 AS/NZS 1554.1 

AS 1674 

 Both Australian and New Zeeland Standard  provide the safety standard of welding and 

qualification of the welder  

Personal Equipment of working at height  AS/NZS 1891.1:2020 Standard equipment required for personal protection equipment when working the height  

Standard of Confined Space 

OSHA (29 CFR 

1910.146) 

Permit requirement for personal entering the confine space area. The Tank farm, underground 

drainage system, inside tank, is considered confined space.    The oil/fuel  within the  tank could  

be considered hazardous material that can  impacted the health  

Occupational Exposure  to hazardous 

Chemical Standard  

OSHA (29 CFR 

1910.146 Procedure on how to deal with hazardous chemical material to minimize the OHS impacts. 

International Safety Guide for Oil and 

Tank Terminal   

Guideline on the safety operation of the fuel tanker and terminal operating system, including 

handling and transportation from one location to another one. The project owner has also 

developed its own procedure based on this guideline and subject to the approval of the 

APORTIL and or the Dili Harbor Master. 

 

Hazardous Waste  Management 
(Hazmat) 

US - EPA Guideline  

 

Singapore Standard - SS 

603: 2014 

 

Sets out the procedures and practices for safe management and handling of hazardous wastes 

generated from industrial, institutional and other work activities. Also sets out the requirements 

for collection, transportation, storage, treatment and disposal of hazardous wastes. Makes 
reference to bio-hazardous and radioactive wastes and other specialized types of waste 

Flood Frequency Standard Design  

 River flow of minimum 

50 ïyear of flood 

frequency should be 

considered  

Storage facility locates adjacent to the river and prone to the riverine flooding. Therefore, design 

of retaining wall, floor level area must consider the higher frequency of rainfall design  

¶ Retaining wall 

¶ Crossing Bridge  

¶ Floor level  
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5.4 Relevant Institutional Aspects 

 

There are several institutional aspects related to the implementation of Decree Law 5/2011 on 

Environmental Licensing that are relevant to the proposed development. The first one is institutions 

responsible for general environmental protection (marine, coastal and terrestrial). The second one is 

institution responsible to regulate and monitor downstream petroleum industry including large scale fuel 

storage. The third one is institutions responsible for the protection of public health and safety. These 

institutions are identified in the following table.   

Table 5.17 Government Responsibility and Relevant Institutions  

No Responsibility Relevant Institutes 

1 Environment and Nature 

Protection (Terrestrial) 

Ministry of Commerce and Environment (MCIA)  

  Ministry of Agriculture  and Fisheries (MAF)  

2 Marine and Coastal 

Environment 

Ministry of Agriculture  and Fisheries (MAF) 

3 Water and Sanitation System , 

Power and energy consumption 

 

Ministry of Public Works -  Water and Sanitation  

4 Public Health and Safety Ministry of Health 

  National Directorate for Civil Protection  

5 Worker Health and Safety State Secretary for Professional Training (SEPFOPE ï 

Portuguese Acronym) 

6 Oil and Gas industry  Ministry of Petroleum and Mineral ï ANPM 

 

5.5 Procedure of the License of Installation and Operation of Fuel Storage 

System  

 

Decree ï Law 1/2012 on February 1, 2012, has mandated the National Petroleum and Mineral Authority 

(ANPM) to approve the technical requirement, including the principles and conditions to be complied in 

the installation and operation of the Fuel Storage Facility in Timor ï Leste. 

To exercise the above mention mandate, the ANPM approve the ANPM regulation, no. 1/2016, which 

defined the technical criteria and requirement that must be followed by the project proponent who wish to 

install and operate the fuel storage system in Timor ï Leste, including the existing facility.  According 

this regulation, there are two stages of approvals required prior to granting the license for the installation 

and operation of fuel storage system. 
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¶ Approval of Project Location  

¶ Approval of Project  

 There are minimum requirement that must  be fulfilled by the project proponent in order to get the 

approval of the project location, include  securing the environmental license, soil boring testing report and 

proof of flooding free zone of the propose project location. All these pre-required information should 

ensure that the proposed location of the project is technically feasible and environmentally sustainable. 

Prior to granting the license, the project proponent will submit the detail engineering design of the whole 

facility (fuel storage and other supporting) to the ANPM for the review and comment prior to the 

approval. Based on the approval of the technical detail in the DED, the ANPM shall issue the license to 

the project proponent to commence the project.  

 

 

Figure 5.5.  Procedure of License Granting for the Installation and Operation of Fuel Storage System in 

Timor ï Leste  

The role of government as the regulatory agency is to ensure that all these existing policies and 

regulations have been rigorously follow or complied in the design and construction of the proposed 

facility to ensure the sustainable operation   without jeopardizing the quality of the environment. 

5.6 Procedure of Environmental License 

 

The decree law 5/2011 provide a specific guideline on how to issue  environmental license and urge to 

follow several steps  in order  to ensure a duly implemented classification, review and monitoring of the 

environmental impacts. These steps include screening, scoping, preparation of an EIS/Simplified EIS and 

monitoring of the implementation of Environmental Management Plans (EMPs) contained in the 

EIS/SEIS. The process for issuance of environmental permit according to Decree-Law No 5/2011 is 

shown in the figure below.   

Application form ςAnnex I ςLocation approval 
Å Environmental License 
Å Soil Investigation Report 
Å Concept Design of the Project

ANPM for review and approval 
or rejection on project location

Application form ςAnnex II ςProject Approval
Å Detail Engineering Design
Å Insurance requirement 
Å Technical Specification

ANPM License 
Granting

Rejection

ANPM for review and approval or 
rejection on the project

Rejection
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Figure 5.6.  Processes for Issuance of Environmental Permit   

Complementary regulation of the environmental licensing law is the Organic Government of the VIII 

Constitutional, which provide competent to the Ministry of Petroleum and Mineral to overseeing the 

environmental license for the area related to the petroleum and mineral. 

 

Figure. 5.7 Complementary Regulation of Environmental Licensing Agency in Timor - Leste 

The environmental licensing process starts with screening of the project based on project document (PD) 

and application form submitted by the project proponent. The result from screening is a classification of 

projects into either Category A, B or C (No EIA required). For Category A projects, screening is followed 

by scoping, where project coverage is defined.   Opinion on the environmental scope of the project is 

issued by ANPM within 15 days of the receipt of the project documentation such as application form, 

project document, and any feasibility assessment document. For Category B projects, no scoping is 

required and project proponents can proceed to preparing the SEIS.  

EIS for category A or SEIS for category B as well as the application document is then prepared by project 

proponent and submitted to ANPM for reviewing. Upon duly submission of all required documentation, 

technical review process commenced. As shown in Figure 2.1, Category A projects are required to go 

Agency   of Issuance of 
Environmental License 

Ministry of Petroleum and 
Mineral Resources

Ministry of Commerce, 
Industry and Environment 

Activity other then 
Petroleum and Mineral

Activity related to 
Petroleum and Mineral
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through lengthier review process through the formation of an evaluation committee and conduct of public 

consultation. The evaluation committee usually consists of representatives from several relevant entities.  

The evaluation committee has a duty to carry out technical evaluation of the document, review public 

input and recommend the approval or denial of application for environmental permit. Public consultation 

has to be conducted starting 10 days after the formation of the evaluation committee. The public is given 

24 days to submit comments, recommendations or proposals on the EIS and EMP.  

To complete technical evaluation and decide on the recommendation for approval or denial of the project, 

the Evaluation Committee has 50 days, counted from 5 days after the formation of the Evaluation 

Committee. During the review period, the Evaluation Committee may request additional information from 

project proponent, local communities where the project is going to take place or government agencies that 

have interest on the project. The 50 days allowance to come to decision is suspended until all required 

information is received. The Environmental License Law also allows 10 days for review of additional 

information submitted by proponent.  

After the technical review, the Evaluation Committee will write a report that contains recommendation 

for approval or denial of the application. The report is then submitted to the Superior Environmental 

Authority that will issue final approval. Environmental permit should be released within 15 days from the 

time the Evaluation Committee report is received. When an application is not approved, the proponent 

will be notified of the decision.   Decree Law No. 5/2011 makes provision for an Impact Benefit 

Agreement between project proponent and local communities affected by the development. Negotiation 

for Impact Benefit Agreement can start at the time the approval for environmental permit is published.  

For Category B projects, after an SEIS which contains and EMP and the application are submitted, the 

Environmental Authority has 30 days to complete technical evaluation of the application. Similar to the 

EIS process, the Environmental Authority may ask for additional information from project proponent, 

affected communities or government agencies with interest on the project. The 30 days period will be 

suspended until all required information is submitted. The Environmental Authority has 10 days to review 

additional information and may require a public consultation be conducted on the project.  

Once the evaluation is completed, the Environmental Authority then submits to the Superior 

Environmental Authority the approval or denial recommendation. The Superior Environmental Authority, 

within 10 days of receipt of the evaluation, shall then issue an order for issuance of environmental permit.  

For projects that do not require preparation of an EIS/SEIS (Category C projects), the Environmental 

Authority would recommend that the projects implement certain measures to protect the environment and 

maintain an environmental management plan.  

The Decree Law No.5/2011 categorizes projects according to the potential impacts to the environment. 

There are three categories of projects: 

1. Category A ï to include projects that potentially cause significant environmental impacts. These 

projects are subject to Environmental Impact Statement (EIS) developed based on Impact 

Analysis and Environmental Management Plan (EMP) in accordance with the Decree Law No. 

5/2011.  
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2. Category B ï to include projects that potentially cause environmental impacts and are subject to 

the procedure of Simplified Environmental Impact Statement (SEIS) developed based on the 

EMP in accordance with the Decree Law No. 5/2011.  

3. Category C ï to include projects where environmental impacts are negligible or nonexistent and 

not subject to any procedure for Environmental Assessment in accordance with Decree Law 

No.5/2011.  

 

Annexes I & II of Decree Law No.5/2011 spelled out in more detail the type and scale of projects within 

mining, oil, energy, general industry, transport, civil, water, sanitation, agriculture, tourism and defense 

sectors that belong to Category A and B projects. It also makes stipulations that those developments that 

happen within environmentally, socially and geographically sensitive areas should fall under Category A 

projects. 

Further detail of the above regulations have been strengthening by the government diploma to regulate the 

technical procedure on how to carry out the study, forming the evaluation committee,  benefit-offset 

agreement, and mechanism how to the conduct the public and community consultation.  The following 

table presents the summary of diploma ministerial that the government has already approved in 2017. 

Table 5.18 Diploma Ministerial on the Guidelines for the Implementation of Decree Law No. 5/2011   

Type Diploma and Responsible Ministry   Content of the Diploma Ministerial  

Diploma Ministerial no. 44/2017 under the 

Ministry of Commerce, Tourism, Industry, and 

Environment  

Regulation on Impacts and  Benefits; 

covering the process for agreement 

between the project Proponent and the 

local community regarding the advantages 

and disadvantages of the project 

Diploma Ministerial no. 45/2017 under the 

Ministry of Commerce, Tourism, Industry, and 

Environment 

Regulation on the management of 

and the rules for the Committee assessing 

Category A projects 

Diploma Ministerial no. 46/2017 under the 

Ministry of Commerce, Tourism, Industry, and 

Environment 

Defining the details for Project Documents 

(PD), TOR, EIS and EMP documents, as 

stated in Annexes 1, 3, 4 and 5 

respectively. 

Diploma Ministerial no. 47/2017 under the 

Ministry of Commerce, Tourism, Industry, and 

Environment 

Regulation on public consultation 

Procedures and requirements during an 

environmental assessment process. 

 

This EMP report has been prepared by using the latest guideline and policy as presented, especially the 

diploma ministerial no 46/2017, regarding the table of content of the report of EIS and EMP that have 

strictly followed by this report.
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6 DESCRIPTION OF THE ENVIRONMENT   

 

The description of existing environment, which include the most relevant bio-physical, socio-economic, 

ecological, and cultural components are very important to provide sufficient baseline information, which 

may be useful for the proposed project development and implementation, especially designing and 

implementation of the system to operate efficiently. Moreover, the baseline existing environmental 

characteristics could be useful information for regulatory agency for better monitor of the effective 

implementation of the project. The following figure, describe the relevance of the reviewing and   analysis 

of the description of existing   environment and relation to the type of impacts and mitigation measured in 

the project development. 

 

Figure 6.1. Methodology of   the Preparation of EIS/EMP and Existing Environment Factor  

The following information provide the review of existing environment based on the available information, 

which relevant  to the nature of the project, type of impact, and location of the project. 
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6.1 Baseline Information on Physical Components 

 

Understanding of the physical component of the existing baseline information would be necessary, 

particularly, the quantity   of the physical parameters that could be useful in design and construction of 

the proposed development facility in order to minimize certain impacts of the environment during the 

operation of the project. For example, quantity measured of the climate parameters such as rainfall, 

temperature, humidity, could be useful in the designing the storage facilities or supporting facility to have 

minimum impact in the future. Other important physical component of the environment consists of 

topographic, water resources, air quality, geology and soil, which are important information in the project 

development (design construction, and operation). Although, the data collection of this mentioned 

information is limited in Timor ï Leste, the regional study such as nearby location will be described and 

presented in this study. The following review was based on the available data was collected from the 

relevant governmental agencies. 

6.1.1 Climate 

 

Clear understanding of the climate condition is very important for any kinds of project development. Not 

only, because, certain design part of the facility may need climate data/information, but also by having the 

clear understanding of local climate, certain risk related to climate could be minimized.  The climate 

information, particularly, in Timor ï Leste, is still limited in space and time frame of data collection.  

Consequently, often time, the regional climate information could be adopted as an important reference to 

help better design of the system. The following information is the common climate parameters that 

usually collected in the established climate station. 

¶ Rainfall 

¶ Wind Speed 

¶ Evaporation/evapo-transpiration  

¶ Solar radiation  

¶ Temperature 

The historical data availability and how the data could be relevant or useful to the development of the 

project will be presented in the following sub-sections. The following table provides the summary of 

extreme climate parameters value within the project area (Liquica area) 

Table. 6.1 Summary of Extreme Climate parameter value (Analysis Done by SoL, 2012) 
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This extreme historical record should provide general perspective on the   extreme should be used as 

consideration in the design of any system that related to the climate parameters.  For instance the design 

of the maximum daily rainfall would be roughly around 140 mm, when no other historical record is 

available to be used as benchmark value. 

  

6.1.1.1 Historical data of Climate  

 

Climate data collection in Timor ï Leste only started during the Portuguese administration, where, the 

observation point in each Postu Administration was established. The data collection however, only 

covered the rainfall data. The following map shows the points of rainfall data collection, which covered 

the entire territory of Timor ïLeste.  The data collection started since 1900 to 1970s or with the record at 

least 20- years of data.  

 

Figure 6.2. Annual Average of Rainfall data (Portuguese Administration) 

 

Table 6.2 Summary of Annual Rainfall Record, mm 

Elevation y x Location P, mm 

12 -8.517 126.017 Manatuto 570 

15 -8.583 125.583 Dili  902 

53 -8.867 126.367 Viqueque 1617 

79 -9.2 124.383 Okussi 1104 
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190 -9.15 125.45 Zumalai 1329.045 

238 -8.78 126.567 Uto Lari 1850 

354 -8.71 126.828 Ilomar 2043 

361 -8.627 126.66 Baaguia 2314 

390 -8.52 127 Lospalos 1905 

400 -9 125.767 Alas 1981 

461 -9.005 125.65 Same 2873 

467 -8.595 125.567 Dare 1742 

652 -8.86 125.941 Soibada 2506 

816 9 125.5 Ainaro 2604 

1115 -8.73 126.367 Ossu 1872 

1186 -8.755 125.328 

Fatu 

Bessi 2841 

 

As the data collection was done manually, they only recorded monthly rainfall volume, which could be 

useful for certain application, such as regional one.  The annual average of rainfall volume from each 

station was used to derive the annual average rainfall map for the entire country, which should be useful 

tool to estimate the rainfall design for certain places. The average  monthly rainfall volume for the station 

near project location, Liquica, as presented in the following figure, suggested that wet season, started 

from November to   May or  Seven months, while dry season, would only last  for  five months.  

 

Figure. 6.3 Monthly Average Rainfall in Liquica Area 
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Figure 6.4. Maximum and Minimum Temperature Data 

 

 

 

The development is going to be located on the coastal area, which is relatively flat and could be prone to 

both flooding from coastal surge and storm runoff. Particularly, the location of the project is next to the 

river bed. Though, the river is dry most of the time throughout the year, it is possible, that few rainfall 

event could produce high runoff rate/flood that could become an issue.  Rainfall pattern in Timor-Leste is 

a seasonal dry tropical climate characterized by warm temperature and several months of dry period each 
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year.  During the Indonesian administration, the data collection was improved to be more digital 

recording and in smaller time distribution, such as daily, time interval, in some location.    

 

 

 Figure 6.5. Map of Auto-weather system  

Summary of the monthly historical climate data is presented in the following table 

Table 6.3: Monthly Average Historical Climate Parameters in Liquica 
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Recently, Government of Timor ï Leste through various international collaborations, has established 

various automatic climate and weather data collection system, collecting the complete data sets of climate 

information as described earlier. The data shall be useful for various design and development of the 

system. The following figures presented the daily interval of climate data collected in the Bazartete, 

which is the upland catchment of project location. 

 

Figure 6.6.   Total Record of   Daily Rainfall Volume in Bazartete 

The recorded daily rainfall volume suggested that the volume of daily rainfall can be large or equivalent 

to monthly rainfall volume, which can cause a dangerous flooding.  This data indicates that total monthly 

volume of the rainfall composed by the only a few days of rain in the given month. This rainfall 

information should be useful for the design the hydraulic structure or any water infrastructure, such as 

drainage, waterways, river protection, and landscape design.  Other important climate data that need to be 

considered in the investigation and design of the system is temperature, which also has been collected. 

Figure 6.7. Daily Temperature Record in Bazartete  
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Timor Lesteôs temperatures vary considerably according to altitude with northern coastal areas typically 

registering the highest temperature. The northern areas of the county from the coast to 600 m elevation 

have an approximate annual average temperature of 24C̄. The project is located in areas between Dili 

and Liquica is noted as having average daily temperatures above 27̄ C (see Figure 9).  

 

 

Figure 6.8 Average Daily Temperature Timor Leste: Source: Agriculture and Land-Use 

Geographic Information System Project, 2007. 

Wind speed in the country is typically mild between 8 and 12 km/hr. Elevated wind speed 

happened between June and July each year.  
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Figure 6.9. Average Monthly Wind Speed 

Other climate factor such as solar radiation and evaporation rates could also an issue to be considered in 

design the system to be resilience during the operation of the facility. However, these parameters are 

mainly constant throughout the year and the impact to propose development facility could be considered 

minor.   

Figure. 6.10 Solar Radiation   Data Collected in Bazartete  

 

 

The data and information of climate related will be used by this study in estimating some of the 

engineering parameters to design the system. Another important climatic parameter especially for 

development in the coastal area is the occurrence of tropical storms or tropical cyclones. Tropical storms 

bring heavy rain and strong winds and may be harmful to infrastructure and other development along the 

coast and near coast areas. Timor Leste belongs to the Banda ï Sawu Region where tropical cyclones may 

occur during April to May and move southwest (Figure 5.3). Previous study by Kirono (2010) noted that 

the mean occurrence of tropical cyclone over Timor Leste region is around 0.2 per year essentially means 

that there is two out of ten chances that heavy rain and strong winds occur in the country in any given 
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year. Timor Leste, however, according to record, has experienced few or no tropical cyclones at all since 

19701. Findings from records taken by Timor Leste Agriculture and Land Use Geographic Information 

System (ALGIS) also noted that at least from the period since 2004 to the present time, no major strong 

winds has occurred in the country.  

Figure 6. 11 Occurrences of Tropical Cyclones in the Past over Timor-Leste 

 
Source: Crippen International, cited in Kirono 2010 

 

6.1.1.2 Climate/Rainfall Design  

 

As described earlier that the climate and weather information can be useful, particularly to proper design 

of a system/facility that resilience to the climate.  The climate information that is useful in the design of 

the proposed development facility, are rainfall, wind speed, temperature, and solar radiation.   As the 

historical record, in time and space variation is not existing in the project location, the regional approach 

shall be used, which means that the record from other places, such as in Dili, which has better time history 

of data can be valuable. The rainfall design is the single most important, climate parameters that will to be 

taken in order to design properly the supporting facility of the project. Other climate parameters such as 

temperature, solar radiation, and evaporation, could be assumed to have similar value elsewhere, as the 

parameters, may not be sensitive to the propose development project. However, the rainfall occurs in the 

mountain area could also affect the project, as the project is located next to the river bed, where the runoff 

from the mountain shall be discharged into the marine water as the receiving water body.  The daily 

rainfall volume however, sometime could really high, which shows potential flashflood could occur in the 

project location. The table shows some of the daily rainfall record that collected in the upper reach of the 

catchment area, near the Fazenda at Bazartete. 

 
1 State of the Coral Reefs of Timor Leste Coral Triangle Marine Resources: Their Status, Economies and 

Management, 2012.  
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Table 6.4: Daily Rainfall Volume recorded at Upland Catchment System  

 

The daily rainfall volume over the monthly rainfall data suggested that the monthly rainfall amount would 

contribute by a few rainfall events only. This means that the daily rainfall event could produce very large 

amount of rain water that could potentially produce riverine flooding.  The existing river that mainly dries 

a yearlong is also an indication of the rainfall characteristics.    

Compare to similar region such as Dili, which is also coastal town with similar elevation range, the 

rainfall volume in Liquica is higher by 50%, which can used as an indication for designing the rainfall for 

flood analysis by this study. The following table shows the comparison of annual average rainfall volume 

in adjacent areas of Liquica. 

Table 6.5 Summary of Annual Average Rainfall Comparison  

Station Annual Average Rainfall (P), mm 

Dili  940 

Dare 1530 

Ermera 1765 

Liquica 1383 

 

This data indicated that roughly the rainfall design in Liquica area would around 1.5 times higher than in 

Dili.  For Dili, the IDF curve was developed as part of the drainage master plan, of drainage design, 

which could be adopted in the flood flow estimation by this study. Note that, the better way should 

involve in the field measurement of the rainfall data but it normally takes many years to have the data and 

eventually develop the IDF curve.  For this purpose, the rainfall design for Dili is used by this study with 

the factor of 1.5 and it is probably very conservative estimation. 

Maximum daily rainfall data recorded at Dili airport station were used to update IDF curves developed by 

earlier efforts in 1994 and 2003 (The Government of Indonesia, 1994; GHD, 2003). Although available 

rainfall record is in fairly short period (23 years), the data were used in the development of IDF curves 

because it is deemed a better starting point rather than adopting available IDF curves from other places. 

IDF curves adopted from other places may be more reliable because they were developed from long 

historical data with high temporal resolution. However, the curve may not reflect the actual condition of 

Dili drainage system. Another factor that was taken into consideration when using available local data 

was that showing how the data were utilized and how they should be improved will send a positive 

reinforcement to local authorities collecting the data and encourage them to improve data collection in the 

future.  Historical rainfall data collected in Dili airport between 1977 and 2010 were used to develop IDF 
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curve for Dili drainage master plan work. Maximum daily value for a given year is selected as one data 

point. Using almost 23 years of data point, the average maximum and the standard deviation of daily 

rainfall volume can be calculated.  

Table 6.6 Historical Data of Maximum Daily Rainfall Volume Collected at Dili Airport Station  

Year Maximum  Daily Volume  (P), mm 

1977 80 

1978 113 

1979 58 

1980 85 

1981 102 

1982 58 

1983 61 

1984 78 

1985 72 

1986 52 

1987 45 

1988 60 

1989 40 

1990 51 

1991 46 

2003 54.2 

2004 127 

2005 113 

2006 69.4 

2007 69.4 

2008 81.6 

2009 34.6 

2010 140 

2011 84.6 

2012 55.5 

2013 91 

 

The following figure presents the location of Dili Airport meteorological station in respect to the whole 

Dili drainage system. Note that there is another meteorological station located at Dare, still within Dili 

drainage system. Dare station have been recording data from 2003 in daily (24-hrs) time increment but 

the data were not included because they do not represent long enough period. Nevertheless, it is important 

to keep Dare station functioning to provide better spatial representation of Dili rainfall distribution.  
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Figure 6.12 Existing Meteorological Station within Dili Drainage System  

The above maximum daily record  would very useful in developing the rainfall design curve, 

which would be used various  water infrastructure such as drainage system, water canal,  bridges, 

and floor level of the ground to be free from flooding.  The most common design curve that is 

commonly used is known as Intensity Duration Frequency (IDF). In this study, the IDF of Dili 

will be used to design the rainfall for the purpose of flooding analysis related to the project 

development. 

Assuming the rainfall distribution follows a certain probability density function, IDF curve for 

one day duration can be developed.  The average IDF curve should be taken from several selected 

probability distribution functions. In this case, normal distribution, Log Person type III 

distribution, and Gamble distribution functions were used.  The average IDF curves from the 

above selected distribution function plus an additional marginal safety of 10 % is taken as the 

final IDF curve for 24 hour duration of various return periods.  The following figure shows the 

IDF curve of Dili for various return periods of rainfall. 
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Figure 6. 13 24-hours Duration of IDF 

 

The following table presents the exact values of rainfall intensity for each return period.  

Table 6.7 Average Rainfall Intensity of Various Return Periods 

Return Period, T, 

years 

Average Rainfall, P, mm/day 

2 78.1 

5 105.6 

10 126.5 

25 154 

50 173.8 

100 194.7 

 

Daily duration of rainfall for the above return periods should be converted into smaller duration to 

represent the actual rainfall duration which is usually less than 24 hours. To convert the duration, the 

Mononobe method was used. Mononobe formula is as follows:   

I = 
R24

24
 
24

t

2
3

 

Where: 

I      = rainfall intensity (mm/h)  

R24 = design rainfall, maximum daily (mm) 

t      = duration of design rainfall (hrs). 
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Most of the rainfall duration used in the design was about 3 hourôs duration. This means that the daily 

rainfall amount occurred within average 4 hours duration Therefore, the rainfall design used for the 

Liquica area was proposed as followed: 

Table 6.8 Rainfall Design for Flood Frequency  

ARI, years P, mm/day (Dili) P, mm/day (Liquica) 
 Average rainfall, mm/4.5 hrs. 

2 78.1 117 66 

5 105.6 158 90 

10 126.5 190 107 

25 154 231 131 

50 173.8 261 148 

100 194.7 292 165 

 

The following table shows the rainfall design and the temporal rainfall distribution used by this study in 

estimating the time distribution of rainfall for flood flow estimation. 

Table 6.9 Rainfall Volume for 4.5 duration for various Design Rainfall Frequencies  

time 
Temporal 
Distribution P2, mm P5, mm P10, mm P25, mm P50, mm P100, mm 

0   0 0 0 0 0 0 

15 0.021 1.386 1.89 2.247 2.751 3.108 3.465 

30 0.101 6.666 9.09 10.807 13.231 14.948 16.665 

45 0.138 9.108 12.42 14.766 18.078 20.424 22.77 

60 0.187 12.342 16.83 20.009 24.497 27.676 30.855 

75 0.071 4.686 6.39 7.597 9.301 10.508 11.715 

90 0.068 4.488 6.12 7.276 8.908 10.064 11.22 

105 0.058 3.828 5.22 6.206 7.598 8.584 9.57 

120 0.035 2.31 3.15 3.745 4.585 5.18 5.775 

135 0.031 2.046 2.79 3.317 4.061 4.588 5.115 

150 0.044 2.904 3.96 4.708 5.764 6.512 7.26 

165 0.05 3.3 4.5 5.35 6.55 7.4 8.25 

180 0.057 3.762 5.13 6.099 7.467 8.436 9.405 

195 0.039 2.574 3.51 4.173 5.109 5.772 6.435 

210 0.028 1.848 2.52 2.996 3.668 4.144 4.62 

225 0.024 1.584 2.16 2.568 3.144 3.552 3.96 



160 | P a g e 
 

240 0.019 1.254 1.71 2.033 2.489 2.812 3.135 

255 0.016 1.056 1.44 1.712 2.096 2.368 2.64 

270 0.013 0.858 1.17 1.391 1.703 1.924 2.145 

 

This systematize data will be used as input function to the hydrological modelling for the estimation of 

the flood hydrograph, which should be used to design the river training work, drainage improvement  and 

the floor level design   as part of the project development. 

 

6.1.1.3 Climate Change and Trend for Timor - Leste 

 

Understanding the climate change and the trends are very important information to be considered in the 

design and development of the project, particularly, for the project that located along the coastal area, 

where the change of the climate could affect the sustainability of the operation. Due to the data limitation 

as described earlier, the regional analysis of climate change and trend has already made to support various 

development programs. 

The climate parameters that have already believed to be variable over the long period of time are  the 

temperature and  rainfall, which will affect many other factor such as  ice melting,  coastal flooding, 

drought, which need to be considered in the designing of the project development. The historical analysis 

on the trend of these two climate parameters, including the margin of change overtime are presented as 

followed: 

Rainfall trend in the future  

 

According to the historical data analysis of the rainfall in Timor ï Leste, the rainfall variability could 

happen in the future, in term of the intensity, duration, and total volume.  CSRO, estimated that for the 

long-term variation, the total volume of the rainfall, such as annual basis, remain constant. While the 

duration and intensity is believed to change in the future.  

The following figure shows the future annual variation compared to the annual variation in 2000, which 

was predicted based on the historical data by SoL in 2012. 
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This analysis suggested that no major annual variation in term of the rainfall volume. However, the 

variation occurred in respect to the intensity and duration of the rainfall. This means that in the future 

there will be shorter duration with high intensity that could potentially produce flooding in the low laying 

area. There is also issue related to the number of wet months and dry month, which is related to the 

duration of the rainfall. As the duration of the rain shorter with the larger volume, the flooding could be 

issue on one hand but also the   drought could be an issue due to short duration. Therefore, the rainfall 

variability in term of intensity and duration would impact the flooding and drought. 

Summary of climate change impacts to the rainfall, temperature, and sea level rise, according the previous 

climate study is presented in the following table. 

Table 6.10 Summary of Expected Climate Change Parameters in the Future 

 

The coastal infrastructure development, such as jetty and fuel storage, as part of the proposed modality of 

the project development should take the reference from this summary of climate change impact in the 

future so that project would be sustainable. 
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6.1.2 Topography  

 

A topographic condition in a simple term is the representation of elevation point above certain reference 

point (or benchmark), that describe the natural landscape of the terrain system. Because it shows the 

elevation difference between one point to the others, it does very useful data in the design and 

construction of various infrastructures.  Therefore, any project development, which involves a certain 

large area, the topographic data should be collected. In the proposed development project, the topographic 

data shall be useful in the design of the landscape system that consider free or minimum flood impact 

from the upland catchment system, design of  various utilities (pump, water system, energy, etc.). 

The project location is in the coastal area of low laying, which is prone to flooding from high frequency 

of storm runoff as well as coastal inundation. The use topographic in this case will be important and 

useful for the following estimation: 

¶ Catchment definition to define the contributing area of runoff into the mouth of the river, as well 

as other hydrological parameters such as landscape slope, channel slope, and other dimension, 

which are useful in the hydrological modeling. For this application, the topographic data with the 

spatial resolution of   90 meter, that widely available could be sufficient. 

¶ Detail design related to the project, such as landscape, pumping design  of the  bridge, level of the 

tank to be constructed respect to other structures, and other purposes that need high resolution of 

the topographic data (in 10 mm  spatial resolution).  For this purpose, the project owner will 

collect the data by mobilizing the ground survey team.  

The following map shows the topographic information derived from the ASTER Digital Elevation Model 

(DEM) by https://earthdata.nasa.gov/learn/articles/new-aster-gdem . 

https://earthdata.nasa.gov/learn/articles/new-aster-gdem
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Figure 6.15. Topography Information of Timor Leste (90 meter resolution) 
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For further application to the project location, the DEM for the Lauhata catchment system was derived by 

using the standard ArcGIS software. The result of the DEM that cover the location, where the proposed 

development will be constructed can be seen in the following figure. 

Figure 6.16. Elevation Range and Terrain System 

 

From the above elevation in the form of DEM, the various land characteristic such as watershed, 

landscape slope, river channel and river network, can be derived.  This information is provided in the 

section 7.2.3 (Hydrology and flooding). The following figure, slow the slope of the landscape of Lauhata 

watershed. 
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Figure 6.17 Landscape Slope Factor Estimated by DEM 

 

 

It is shown by the slope landscape estimation that the upland catchment system is fairly steep in terrain 

(30 ï 70- decree), which should transport the runoff at the faster rate or time duration of the hydrological 

process is short.  However, the project is located at the slope factor between 0 and 9 decrees, which is the 

low laying area.  

The more detail topographic data will be required in the design and construction of various systems such 

as floor level design, grading, excavation, cut and fill design, and other design and construction purposed 

of the project. The detail of ground topography must be surveyed directly by the surveyors. As part of 

project preparation and design, a topographic site survey will be conducted to provide more accurate 

information for design and construction.   The methodology of ground survey of data collection is 

basically, using the differential GPS that has precise measurement of elevation point.  The following 

figure, provide the general overview of methodology of ground topographic survey that will be used by 

this project. 
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Figure 6.18. General Overview of Topographic Survey Methodology 

 

The following figure shows the most common use of differential GPS that uses in the ground survey of 

topographic data collection.  

Figure 6.19. Equipment of Topo Survey and BM establishment 
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The step of data topographic data collection: 

¶ Establishment of Benchmark (or reference point of survey). 

¶ Data collection (a person, use the GPS and collection data point) 

¶ Process the data and convert into the topographic  map of drawing  

¶ AutoCAD program programing is commonly used 

The application of topographic data for the proposed development project can be summarized as 

followed: 

¶ Catchment definition and Hydrologic  Modeling  

¶ Landscape design (site grading and excavation) 

¶ Design layout of overall facility  

¶ Design of the pump and  

The result of topographic data collection to support the design of the system can be seen from the 

following map.
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Figure 6.20. Topographic Information collected in the project location.  
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6.1.3 Geology  

 

Geotechnical or engineering geology study for any project activities is very important due to the geo-

hazard impact, which can cause geological hazard (Natural hazard) to the project site area. The geological 

hazard could possibly occur in the project site, including; landslide, flooding and coastal hazards.  More 

detail geological site investigation would normally conducted, as part of the project preparation study to 

know more detail soil and rock characteristic in the vertical direction, which are   useful for foundation 

design, liquefaction, soil bearing capacity, and other purposes. 

 

As part of the EIA study, the   review of regional study on the geological formation of Timor ïLeste will 

be provided by previous study, including the site visit to the project location to collect the geological 

footprint/evidence in the local context. The geo-technical site investigation will be conducted as part of 

the study to collect for detail information of rock type, soil texture, and other physical as well as chemical 

properties of soil in the vertical direction. In general the methodology of geological and hydro-geological 

analysis by this is to review the exiting expert opinion of the regional geology and hydro-geology, related 

to the project area, and further data collection related to rock type and groundwater data collection. 

6.1.3.1 Review of Regional Geology and Hydro-Geological Information  

 

The geology of Timor Leste is complex in both composition and tectonic influence. Timor Island is part 

of Banda Arc, marked by a string of islands and underwater formations that are thought to be the results 

of collision of the Indo-Australian Plate, the Pacific and the Eurasian Plate. Timor Island, according to 

Hamilton (1978) and other experts is formed from fragments from the Australian plate, deep marine 

sediment thrusted upward by the collision, oceanic crust and Quaternary sediments brought by the 

collision.  
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Figure 6.21 Timor Island Geological Formations 

 

 

The geological condition (rock type and properties) will control groundwater storage and flow. Therefore, 

hydro-geological investigation in terms of lithology and aquifer type is important.   According to the 

Australian Geoscience (2012), the lithological type of Timor Island is dominated by carbonate, 

intergranular, and ñMetamorphicò rock types, where each type of rock has different characteristics in 

storing and transporting water. 
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Figure 6.22 Timor Leste Lithology/Rock Type 

 

Source: Australian Geoscience, 2012 
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The rock type in the project location, as indicated in the following map, is dominated by the metamorphic 

and intergranular type. 

Figure 6.23 Lithology/Rock Type in the Project Area 

 

Source: Australian Geoscience, 2012 

The most relevant application of the geological rock type is the assessment of the groundwater, as rock is 

essentially the storage of the groundwater.  The following map shows the type of aquifer in terms of 

groundwater storage and transmitivity in the project area.    

Figure 6.24 Aquifer Type in Project Area 
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The type of aquifer is classified as intergranular low, where the type of aquifer is confined and normally 

has very low groundwater yield that is susceptible to rainfall change and seawater intrusion. As aquifer 

and recharge area is reasonably small, fresh water availability in the groundwater system is limited.   The 

same study of Australian Geoscience also suggested that around the project area, only brackish water 

would exist. A preliminary testing of the shallow and deep groundwater wells around the project area 

suggested that the groundwater availability near the shoreline is dominated by brackish water. Further 

testing will be conducted in the upstream to know the salinity profile as the distance of well is further 

away from the shoreline. Further assessment on the local rock type within the proximity of project 

location will be done by this study as part of deep bore testing. 

 

6.1.3.2 Rock Type Data Collection in the Project Site 

The field was conducted in the project in order to know the soil condition in the top soil as well as 

condition downward until the hard rock.  Two deep boring and two surface boring were conducted in 

order to collect the sample of the soil for laboratory analysis. The N value of each soil deep was 

determined based on force applied.   Rock type data will be collected by the project owner, to understand 

the structural type of rock under the ground, which should provide information for the foundation design 

and other major structure by this project. The methodology of geotechnical site investigation will be 

conducted as part of the EIA study by with the following approaches. 

¶ Drilling 4 boreholes to explore subsurface stratigraphy and groundwater conditions and to  obtain 

samples of the subsurface materials for laboratory testing 

¶ Surface penetration test to know the soil property at the soil surface for four locations within the 

project location. 

¶ Conducting laboratory tests on selected soil samples recovered from the borehole to evaluate 

pertinent physical and engineering properties; and 

¶ Analyzing the field and laboratory data for the Engineering and to develop engineering 

recommendations. 

 

The following map shows the location of deep boring soil data collection and cone penetration test (CPT) 

to collect the soil information. 
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Figure 6.25. Location Deep Boring   Data Collection and CPT  

 

The geotechnical investigation team shall be mobilized in the project site to perform the geotechnical soil 

boring data collection.  The following figure shows the methodology and workflow of soil data collection 

and engineering recommendation for the foundation works. 

 

Figure 6.26 Proposed Field Study and Application of Result 

 



176 | P a g e 
 

The expected results of the soil test would be information on the type of soil in each depth, water content, 

and permeability of the soil. 

Figure 6.27 Examples of Soil Test Results 

 

 

The N value for each sample taken for     each deep boring data is presented in the following table: 
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Figure 6.28. N value of each Soil Depth at Vertical Direction of Soil Column  

 The soil of each soil layer was taken to the laboratory to test the physical and chemical properties of the 

soil, which may need to be taken into consideration in the design and construction of the fuel terminal to 

ensure the sustainable operation of the facility. Detail information regarding the soil layer properties, 

chemical and physical properties is presented in the annex 14_ Soil Investigation Report. As the 

complementary testing, the CPT (Cone Penetration Test), was also conducted for detect the physical soil 

properties in the surface layer.  The location of testing, has already presented earlier. The result of CPT 

can be summarized as followed: 
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Figure.  6.29 CPT Test and Result at the Refusal Depth  

 

In addition to the type of rock, the geotechnical investigation also, produced the soil type in each layer. 

The following table shows the soil type  

Table. 6.11 Soil Type Vertical Downward  

Depth, m Type soil  Remark 

0-1 

Loose to medium dense greyish light black Silty, 
Gravelly fine to coarse SAND (SM), gravels are 

(Quartz / Phyllite) 5-15mm   

1-2 

Medium dense greyish black Silty, Sandy fine to 

coarse GRAVEL (GM), gravels are (Quartz / 
Phyllite) 5-15mm   

2-3 

 Medium dense greyish light brown Silty fine to 

coarse SAND with Gravel (SM), gravels are 
(Quartz   
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/ Phyllite) 5-15mm 

3-4 
 Medium dense greyish light brown Silty fine to 
coarse SAND with Gravel (SM) Water Surface 

4-5 

Medium dense greyish black Gravelly fine to 

coarse SAND (SW), gravels are (Quartz / Phyllite) 

5-15mm   

5-6 

 Medium dense greyish light white calcareous Silty 

well graded GRAVEL (GM), gravels are (Quartz / 

Phyllite and Coralline sand) 5-20mm   

6-7 

Medium dense greyish brown Well graded 
GRAVEL with Sand (GW), gravels are (Quartz / 

Phyllite) 5-20mm   

7-8 

Loose to dense greyish black calcareous Sandy 

fine to coarse GRAVEL with Silt (GW-GM), 
gravels 

are (Quartz / Phyllite and Coral fragments) 5-

25mm   

8-9 

Loose to dense greyish black calcareous Sandy 

fine to coarse GRAVEL with Silt (GW-GM), 

gravels 

are (Quartz / Phyllite and Coral fragments) 5-
25mm   

9-10 

 Very dense greyish yellow calcareous Silty, 

Gravelly fine to coarse SAND (SM), gravels are 
(Quartz / Phyllite and Coral fragments) 5-15mm   

10-11 

 Medium dense to dense greyish black Silty, 

Gravelly fine to coarse SAND (SM), gravels 

are (Quartz / Phyllite) 5-25mm   

11-12  dense yellowish grey,   

 

More detail on the CPT methodology and result, as well as interpretation on the result into the design and 

development of the propose fuel storage development facility can be seen in the annex-4 of this report. 

 

6.1.4 Air  Quality 

 

Air quality is a growing concern in urban Timor Leste. The World Bank assessment on outdoor air 

pollution in Timor Leste (2009) noted that air pollution is currently not a major concern and usually it is 

only localized and temporary problem relevant to an activity that may be completed at the certain period 

of time. Sources of air pollution in Timor Leste are typically:  

1. Particulate Matter (PM) from construction activity, lack of road maintenance and clean-up program, 

forest fire. 

2. Gas emission from vehicular movement and operation of power plant 
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As the nature of the propose project will contribute gas emission to the atmosphere, such as SOx, NOx, 

CO2 and CH4 (Methane), baseline data collection on these mentioned gases would be important. Baseline 

data would provide important information as reference prior to the commencement of project.  Air 

pollution from vehicle combustion starting to be a concern in the Capital Dili and other main roads due to 

the increasing number of cars, trucks and other vehicles. Air quality is commonly measured in terms of 

concentrations of NO2, SO2, Particulate Matter (PM10, PM2.5) and ozone. The following table contains 

WHO ambient air quality guidelines, which could be adopted in Timor ï Leste in substitute the national 

guideline that currently not available. 

Table 6.12 WHO Ambient Air Quality Guidelines  

Parameter Average Period Guideline Value (ɛg/m
3
) 

Sulfur dioxide (SO2) 
24-hour 20 

10 minute 500 

Nitrogen dioxide (NO2) 
1-year 40 

1-hour 200 

PM10 
1-year 20 

24-hour 50 

PM2.5 
1-year 10 

24-hour 25 

Ozone 8-hour daily maximum 100 

Source: IFC, http://www.ifc.org/ 

 

As part of the study, the baseline air quality measurement will be conducted to measure and monitor the 

existing baseline air quality condition. The following map shows the identification project location and 

potential sensitive receptors that could be affected by the source of emission from the project during the 

project construction and operation. 

 

 

 

 

 

 

 

 

 

http://www.ifc.org/
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Figure 6.30 Project Location and Potential Receptor  Location 

 

The methodology of the baseline data collection would be  consist of the 24-hour monitoring of the air 

quality parameters and sampling.  The samples were taken to the certified labaoratory for the estimation 

of the air quality paramenters. The following map procides the proposed air qaulity sampling points, 

where the data will be taken. 

 

Figure 6.31  Proposed Monitoring and Measurement of Air Quality Sampling  
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The result will be used as background information to do the monitoring of the air quality condition that 

where the project has already in operating (contribute of gases emission from the project to the ambient 

environment). 

  

Figure. 6.32   Field Measurement setup of Particulate matter Observation  

The methodology of data collection of the above mentioned parameters and laboratory measurement are 

described as followed: 

6.1.4.1 PM (Particulate Matter) 

 

Particulate matter measured by this study consist of PM.2.5 and PM10, as suggested by IFC and WHO, to 

be the main air quality indicators due to dispersion of fine particulate matter. The samples were taken 

from the field and measure the amount of PM10 and PM2.5 in the laboratory, via gravimetric method. 

The method measurement of particulate matter (PM) is based on gravimetric method, which basically 

using the gravimetric method, where filter with the size of 2.5 mm and 10 mm were used to filter the 

airflow  and  the filters will catch the particulate matter that has larger size than the size of the filter. The 

filter that already retains some particulate matter will be measured via using the digital high accuracy of 

scaling. The difference of weight between the filter after airflow through and prior will be the amount of 

the particulate matter. The measurement will be taken in 24-hours monitoring in the site, according to 

recommended IFC and WHO (2007). 

In principle, the instrument consists of pump and filter, which setup such that the pump delivers the 

airflow through the filter so that the particulate matter will be retain in the filter.  
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Figure.  6.33 General Setting of Airflow ï Filter in the Field  

 The observation will be conducted for 24 hours and the filter will be placed inside the tight glass and 

bring the laboratory for the measurement.  Measurement of the moisture shall also be taken in order to 

know the dry basis matter. 

ὅ
ὡς ὡρ

ὠ
 

Where, C = concentration of PM 

             W2 = weight of filter +PM 

              W1 = weight of Filter  

               V = volume of air  

The volume air shall be calculated based on the universal gas equation, by comparing the   standard 

condition (at temperature of 25 C and 1 atm) and actual condition of the field. The temperature and 

pressure during the field measurement were conducted. The measurement result of particulate matter 

(PM) in Lauhata that was conducted on 12 -13 of September 2019 can be seen from the following table. 

Table 6.13. Summary result of PM measurement  

Location 

Parameters Measurement  

PM 10, ( ɛg/m
3
) PM 2.5, ( ɛg/m

3
) 

Within Proposed Terminal 148 64 

Community - sensitive receptor 115 48 

Standard by WHO 50 25 
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The above table indicated   the baseline air quality condition, prior to the commencement of the project 

implementation. It shows that the background particular matter (PM) is much higher than the maximum 

allowable threshold of the quality standard.   The PM issue is only temporary, due to the construction 

activity and the level will drop after the completion of the construction activity.  The following table 

shows the comparison of PM level in Kaitehu (taken during the construction of Tibar ïLiquica road), 

Ulmera (within the forest area) 

Table 6.14 Comparison of PM level for different places 

Location  

Particulate matter  Notes: Condition of the Measurement  

PM2.5, ( 

ɛg/m
3
) 

PM 10̧ ( 

ɛg/m
3
) 

Ulmera 22 53  Near the Forest or natural  and measured in 2017 

Kaitehu  21  27 

Near coastline and measured in 2015 ï where no 

major construction  started yet 

Lauhata 48 115 During the construction of Fuel Terminal 

Standard Value 

by WHO 25 50 

 

 

The above table suggested that prior to the commencement of construction activity (2016); the particulate 

matter was lower than the standard threshold of level of PM set by WHO.  Similarly, the PM level, taken 

in Ulmera, near forest area, the measured PM was within the standard allowable value of PM.  As 

currently, the traffic is busier than the previous 5 ïyears and also major construction such as China 

Harbor Quarry, local sand mining, and minor construction activities near the project area, the potential 

particulate matter dispersion and transport should be expected to have an impact to elevated value of PM 

observation. 

6.1.4.2 SO2 

 

Sulfur dioxide is also measured as the water quality indicator, as this chemical compound is also very 

common one that could be found in combustion of fuel related to the petro-chemical fuel based.  The 

sampling and measurement of these parameters of ambient air quality standard was based on the SNI 

(Standard National Indonesia), 7119-7, which was updated in 2017. The principle is known as 

pararosaniline method, where the   ambient,  was  absorbed by chemical solution of tetra cloro merculate 

(TMC), which will resulted in the complex chemical known as dicloro sulfone merculate. By adding the 

pararosaniline solution and formaldehyde to this sample mixture, resulted in the pararosaniline sulfonate 

that has certain color if there is a presence of SO2 in the ambient air. The spectrometer was used to 

measure the wave length of the sample and compare with the standard solution to read the concentration 

value. The measurement of the ambient air quality in Lauhata suggested that no background issue related 

to the SO2, as reading is less than 0.01 ppm.  Further detail information on the SNI -7119-7 regarding 

each step of measurement, including the establishment of equipment, can be found in the document 

annex. The following table (table 6.13) summarized the result of the ambient air quality indicator 

measured in SO2 



185 | P a g e 
 

6.1.4.3 NOX 

 

The measurement of ambient quality of NO2 has similar principle as SO2, where the air sample was 

observed with the chemical solution known as Griess- Saltzman. So the method is also known as ñGriess 

ï Saltzmanò. The principle is similar to the SO2, where the Griess- Saltzman solution shall absorbed NO2 

in the air sample and resulted the chemical compound known as Ozo dye, which has light red color. The 

concentration of NO2 shall be measured with the spectrometer with the wave length of 550 nm. The result 

as can be seen in the following table indicated no presence of NO2 in the air sample taken. 

6.1.4.4 CO2 

Portable gas analyzer of CO2 was mobilizing in the project area to measure directly the CO2 in the 

ambient air. 

 

 

Figure. 6.34   Portable CO2 gas analyzer  

Carbon dioxide level in the project area is reasonable value, the concentration approaching 400 ppm. The 

source of CO2 coming from the automobile combustion, burning the trach, or cooking with firewood that 

coming from the human activity.   According to NOAA, the global average CO2 level was measured at 
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400 ppm. However, there has no standard yet established by regulator regarding the level of ambient CO2. 

The EU, established based on the impact to the human health, with the following level: 

¶ 250 ï 350 ppm is a normal background concentration in the outdoor ambient  

¶ 350 ï 1000 ppm concentration of CO2, with good air exchange in door (normal condition with no 

health issue) 

¶ 1000 ï 2000 ppm of CO2 concentration, create complaints of drowsiness and poor air quality  

¶ 2000 ï 5000 ppm of CO2,  consider  as poor air quality and can create  major health issue such as 

headache and sleepiness  

¶ Above 5000 ppm, suggested   for human being to only exposure maximum 8 hour a day 

¶ >40,000 ppm, exposure  may lead to serious oxygen deprivation, resulted in the permanent brain 

damage, comma, or even death  

Given above facts, the result of ambient air quality in term of CO2 in Timor ï Leste, is relatively good as 

the result approaching to the natural background where no major activity. The summary of the baseline 

air quality parameters, as measured during the field observation can be seen in the following table. 

Table 6.15: Summary of Air Quality Measurement  

Location 

Parameters Measurement  

PM 10, ( 

ɛg/m
3
) 

PM 2.5, ( 

ɛg/m
3
) 

CO2, 

ppm 

NO2, ( 

ɛg/m
3
) 

SO2, ( 

ɛg/m
3
) 

Within Proposed Terminal 148 64 380 <2.5 <3 

Community - sensitive receptor 115 48 371 <2.5 <3 

Standard by WHO 50 25 - 200 25 

 

The result shows that the measured particulate matter in the project area is higher than in the sensitive 

receptor, as the area is under pre-construction site, where a lot of broken soil was observed. The wind 

could easily blow the broken soil and cause the particulate matter transport from one place to the other.   

The results in these two areas of measurement show the elevated value of particulate matter. Compare the 

standard, the measured value of PM   observed in the project area was higher than the standard. However, 

the measured value is only temporary and turn to normal threshold value once the construction has 

already completed. Other parameters such as CO2, SO2, and NO2, do not know any issue for the baseline 

information.  More detail information on the measurement result of the baseline air quality assessment 

can be seen in the annex 5.   

6.1.5 Surface Water  

 

The main water course in the project location is the marine water, surface water and groundwater system.  

The following map shows the catchment system where project facility is located. The river network 

within the catchment system is mainly dry throughout the year, except during the rainy day, where 

flashflood could potentially become an issue in the project location.  The following figures show many 

rivers that carries the surface water runoff from upland catchment area to the sea.  
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Figure.  6.35 River Network in Liquica Area  

Some part of the river, particularly at the upstream location, in Liquica town is used as water supply 

source for the town of Liquica, which normally gets dry during the prolong dry season. Stable water 

resoruces that utilizes in the low laying area is the groundwater.   The proposed project development will 

take place nearby the river bank, where the surface water study, related to the flooding will be important. 

 

 

Figure 6.36 Liquica River  
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Potential impact from the project to the river, especially, in transporting the contaminant that build-up on 

the land surfaces next the river during the rainy season to the marine water body as the ultimate receiving 

water body.  The analysis of the storm water quality, in relation to the oil related business will be 

conducted, during the rainy season to know the background quality of surface water for the future 

reference. Grab sample of storm water runoff will be collected to be measured the quality in the 

laboratory. 

Beside the river, there is also Saline Lake in Maubara, which has already identified as the protected zone. 

The study done by the government on how to make Lake Maubara area as an attractive place to attract the 

tourism to support  the country in the future. 

 

Figure. 6. 37 Proposed Marine Water Quality Sampling Location  

The lake is mostly saline or brackish, which is not suitable for human and most of the animal 

consumption.  The surface water flow in the term of catchment flow, river hydraulic, and quality of storm 

water runoff in the river are the most important subjects of investigation by this study to provide 

information of the hydrological process, especially flooding and storm runoff quality impact to the marine 

aquatic system. Therefore, as part of the current EIA study, the catchment definition, flood flow 

estimation, river flow capacity estimation, and water quality measurement shall be conducted. 

6.1.5.1 Catchment Definition  

In order to estimate the flooding rate in any catchment system, the catchment as system would need to be 

determined. As described from the previous section (6.1.2) that the DEM is the most common use of data 

to determine accurately the catchment system. Using the GIS method and DEM the catchment of Lauhata 

can be determined.   The methodology of catchment estimation based GIS method can be summarized as 

followed: 
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Figure 6.38 Summary of Catchment Definition in GIS 

 

The result of the above methodology is the catchment with the parameters required for the hydrological 

modeling system. The hydrological modeling software using by this study is the one derived by US. 

Army Corp of Engineers or HEC-HMS modelling package to perform the flood flow estimation.  

Figure 6.39 Example of HEC-HMS 

 

Important model parameters to be considered in the modeling are: 

¶ Area of each sub-catchment  

¶ Average slope 
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¶ % of impervious area 

¶ Time of concentration  

¶ Lag time  

Using the GIS tools and topographic data defined earlier, important hydrological model parameters can be 

determined. The output of the hydrological model will be used in the hydraulic modeling to assess 

flooding risk that the catchment contributes to the project area during the operation of the proposed 

development facility. Particularly, the high rainfall frequency such as 50 ïyears of rainfall would likely to 

produce a high flow/flooding in the river and potentially produces overflow in the bridge, as the bridge is 

assessed as bottle neck of the river flow. Preliminary assessment of river condition indicated that the 

natural river has larger capacity to retain high flow of flood water, except at the bridge, that act as 

bottleneck to the flow. Overflow will likely occur in this bridge.  The following pictures provide the 

geomorphology of the river.  

Figure 6.40 Width of River at Upstream Location 

 

The assessment indicated that the width of the river was estimated to be around 70 m the average depth of 

1.8 m, which shows the river has a very large capacity. 

Figure 6.41   Flow Bottleneck at Existing Bridge 

 

The downstream of river section on the other hand, shows that the river capacity getting smaller. 

Information from the local population suggested that at one time, overflow occurs in the road, as the 
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carrying capacity of cross section under the bridge is much smaller than the upstream or downstream 

cross section. 

Figure 6.42 Rivers Downstream Location 

 

 

6.1.5.2 Hydrologic and Flooding Analysis 

  

The project is located within highly modified urban environment where lands have been compacted and 

graded and the natural drainage pattern has been altered with man-made drainage lines. The topography 

of the project location is generally flat in the low land area with hills in the southerly direction. The site 

will further be elevated to approximately 2-3 m above the current ground level, to be at the same level as 

road. Topographic interpretation of contour lines in the area shows original project location to be at 

approximately 1-6 m from msl.  
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Figure 6.43 Topographic Profile of Surrounding Area (Source, ASTER DEM) 

However, at the upland catchment area, the elevation value from 600 to 1300 meters and the terrain is 

reasonable steep. 
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The topographic condition will affect the construction, particularly related to the floor level  to prevent 

flooding that potentially coming from the river, as well as coming from sea (coastal flooding due to 

surging  during the highest tide). Topographic data will also be useful information to design the grading 

of the facility and foundation work, as well as any structure within the proposed facility. As part of 

project preparation and design, the topographic site survey will be conducted to provide more accurate 

information for design and construction.   The topographic data can used for various analyses such as 

catchment analysis, slope analysis, land cover analysis, which are important information in hydrological 

and flooding study. Using the digital elevation model (DEM), the catchment of the Raukasa River was 

derived for the further hydrological modeling study. Using the DEM of Timor ï Leste, which derived 

from ASTER, the Lauhata catchment was determined and the result is presented in the following figure. 

 

Figure 6.44. Lauhata Catchment System  

The total area of the catchment is equal to 17.1 KM2, which contribute the runoff from mountain area to 

the sea. Other catchment characteristics such as slope of channel, channel width, and other that will be 

useful in the modeling of flood flow.  

Table:  6.16 Catchment Properties  

MWShapeID Area_SqKM AveSlope AveElev CH_W2 CH_D CH_L CH_S 

0 9.5 54.5 540.3 0.2 0.0 425.7 4.0 

1 0.9 44.7 218.4 1.2 0.1 1024.2 4.6 

2 2.9 48.3 331.3 1.0 0.1 2062.4 4.3 

3 4 20 290 1 0.4 500 2 
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The clear catchment definition is important   in the flood flow estimation.  The above catchment 

characteristics were used to determine the hydrologic model parameters, in HEC ï HMS modeling, such 

as time of concentration, lag time, and storage parameter of each sub-catchment system. Other important 

catchment parameters such as infiltration, decree of imperviousness, were determines at the very 

conservative level, such as at the saturation, were the infiltration rate reach the steady state and the storm 

runoff reach the maximum contribution of runoff  from the entire  catchment area 

The relevancy of the hydrological study in this proposed project development is related to the flooding 

analysis, due to the location of the project, which is at lower level of the catchment, especially next to the 

river bank.  The high flow due to high frequency of rainfall could affect the existence of the project, 

during the operation. Therefore, the hydrological and hydraulic analyses   were conducted in order to 

provide the hydrological and hydraulic information to better design the facility for minimization of 

flooding impacts. 

The HEC-HMS modeling package was used to calculate the flood flow generated by various rainfall 

frequencies designs. The following figure shows the modeling setting of the rainfall-runoff modeling.  

 

Figure. 6.45 HEC-HMS Hydrological Modeling Setting 

Further detail on the modeling and parameters estimation can found in the appendix 1 ï Hydrological 

Analysis.  The result of the modeling the time series of flood flow (Flood hydrograph) due to various 

rainfall frequency. 
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Figure. 6.46 Flood Hydrograph due to 2 ïyear Rainfall Frequency  

 

 

Figure.  6.47 Flood Hydrograph due to 5 ïyear Rainfall Frequency  








































































































































































































































































































































































































































































































































































































































































































































































