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1. EXECUTIVE SUMMARY

The environmental impact statement (EI& the proposed projedevelopment habeen prepared based

on Timori Leste environmental licensirigw (DL 5/2011) and other relevant regulation that required
every major development to conduct the environmental itrggsessment (EIA) prior to construction and
operation of the projecthe 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 oélfterminal in the Suco Lauhata, Liquica, with thalttagpacity

of storage tank of(,000 KL, is considered major development, which will contribute the adverse impacts
to the environment (land, marine water, groundwater, soil, and air),-scgimmicand occupational
health safety. All these mentioned impacts should be properly assgsgadthe preparation of project
(project planning and design) in order to mitigate the impacts during the implementation of the project
(construction and operaticstages). 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/informationThis baseline information shoulge 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 imgabat potentially arise during the project implementatidre
environmental management and monitoring plan (EMM&spresented provide the detail information of

the impact, mitigation, measured, and cost required to implement them. The monitoriagnpnatp the

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

1.1Project Overview

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

be constructed in Sucbauhatais 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 TimdrLeste since 2004. The development will take a total kain

1.3 HA, which has been secured by the project through thetésnglease 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 utilitiestsas fire water, fire management system, piping system,
bridges, and other miscellaneous items to make safety and sustainable operation of the fuel storage
facility.

The existingjetty andother basic infrastructure such as national road of iDLiquica and National

Power gridlinemake theselected 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 costers.
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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 T Leste or any other companwch as constructor that required bulk amount of fuel in their
construction area@s the scale and potential impacts would significant (similar industry in other places),
the environmental and social impacts assessment would necessary to plan a progge@mmtgasures in
orderminimize the impacts and ensure the safety and sustainable operation.

1.2RelevantRegulatory Framework

The reviewof existing regulations isery important to provide &gal information that need to be
complied by both Governmeas 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 Timofi Leste to the current proposed development project.

Tablel.1 Summary of th&kelevant LegaFramework to the Business Development

Environmental | 1. Constitution of Republic of Timdr Leste 1 Article 6 f. Protection of
Protection 2. Environmental Licensing law(Decree law environment and nature
5/2011pnd base law of environment preservation to ensure tf
(decree law 22012) sustainability
Decree laws on environmental protectic
these two DL are relevant to the proje
development.

i Require for eery major
development to have props
environmental license prior to th
commencement of th
development

Downstream 1. Decree law 1/2012: on the Downstreq Basic regulation for the business relatec
Petroleum sectors the downstream petroleum produc
product related | 1. ANPM Regulation no.2/2014, of 24 including the procedures and police 1
business October 2014, first amendment of  t| safety the installatioand operation of fue
decree law No. 1/2012 storage facilities
2. ANPM Regulation No. 1 /2013
3. ANPM Regulation no.3/2014, of 24
October 2014,
4. ANPM regulation No. 1/2016, March 1
2016, on Installation and Operation of F
Storage Facilities
Crime against | Penal Code Il Proper punishment for the crime agail
the Crime Against the Environment, such as watf the environment
Environment air, marine, and soil pollution:
Article 2151 218
Land owner | § Law 3/2017 land title in Timor- Leste 1 Entire regulation should be complie
and territorial 1 Law 13/2017- SpecialRegime on non by the project owner in solving the lai
moveable properties issue and title
f Lei 6/20177 19 of Abril 2017 - Spatial| 1 Project owner to arrange the land le;
Planning Law with the government of the parcel ol
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1 Law 1/2003 the land that belong to the governmei
Biodiversity 9 Decree Law 5/2016 on Protected Area Assessment on the protected zone and
and protected| 1 DecreeLaw 6/2020i 6 February 2020- | relevant sensitive biodiversity arour
zones Legal Regime of Protection and conservat| project area that will be affected by tl
of biodiversity project development
9 Decree law 26/2012 Environment bas€
law
1 Government resolution in 2012 th
approved the action plan for biodiversity
Fishery 1 Decree Law 5/2004 General Regulation o| General guidance on the fishery zone 4
Fishing regulation to be complied when fishin
1 Law No0.6/2004 on Legal including the size of the net, etc.
1 Decree Law 14/200% Offences of Fisherieq
Air Quality |  World Health Organization (WHQ) 20061 | Adopted in absence of regulation in Tim
Guideline Air quality Guideline for PM 10 i Leste. This guideline provide th
1 IFC Performance Standard on Ambient | threshold of ambient water qualisgandard
quality measure in PM and flue gases (SO,
Ozone)
Labor Code, | 1 Law 4/2012% labor code 1 Labor and employer right an
Visa and Social| § Decree law 5/2010 Visa Granting responsibility to be complied
Security 1 Law 12/2016 social security 1 Company to comply the regulation
9 Decree law 17/2017i Mechanism to ensuring the responsibility in social
implement the social security law security contribution
Solid  Waste| Decree Law 2/2017i Urban Solid waste Regulate the current mechanism of urk
management Management System solid waste collection and disposal systen
Noise and| UNTAET Guideline on Ambient Noise2002 Adopted the ambient noise issue fr¢
Vibration UNTAED in absence of Timaor Leste own

regulation

Climate change
related issue

UN Framework to combat global clima
change in 1992 and Kyoto Protocol
Vienna Convention in 1993 for th
protection of ozone layer and Montre
protocol

Overall guidance on the climate chan
issue and how to build climate adaptati
program

Soil pollution No regulation yet. But the groundwater will |
issue if soil shall be polluted
Water 9 Decree law 4/2004- Water Supply for| Drinking water quality standard for hum:
resources and Public Consumption consumption. Some other laws such
drinking water 9 Drafti Law on Water Resource Protection| Water resource protection need to
1 Ministerio da Saudé Timor Leste - Decree| developed and approved
Law 31/2020° 26 of August 2020
1 WHOT Drinking water quality Standard
Occupational IFC and other relevant best practi Various options provided in ordeto
health and | internationally (ISO, Singapore Nationg minimize the accident rate related to 1
safety Standard) occupational, health, and safety system. ]
project owner could take this reference ¢
tailor into the project need
Port 91 Decree Law 3/2008 Port Authority Project owner taconsultthe port authority
1 Decree Law 19/2003 Port Fee and Chargg regarding any fee apply to permit the ves
1 Decree Law 4/2003 Mininm safety| coming to jetty in Lauhataletty operator td
requirement focargo comply any necessary legal framewc
inline with the best practice
Road and| § Decree Law 6/200B Highway Code Proper consultation on the transport facil
Transport 1 Decree Law 2/2003 Base Law on thg utilization and weight of the vehicle

Transport Sector
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International |9 API Codes for design and construction of
best practice | NFPA various components of the system
codes f OSHA (Tank, pipes, hazardous waste, etc.).

 AS/NZS Detail provided in the table 4.16

1 USEPA

1 ASME

I Singapore Standard
International 1 MARPOL Marine pollution from the oil tanker an
Treaties or 1 SOLAS safety need to be a concern and prg
convention certification would be required. Jet
that have operator to have a capacity to inspect
ratified or in yesse! and C(_Jmplianpe to the gxisting rul
the future including 'ghe international treaties and ot}

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 s@donomic 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 th@oject. 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 pracreitiés during the

project implementation. For this study, the following baseline data of environment andésoo@mnic

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

1 Groundwater availability and Quality withthe project boundary (groundwater pumping test and
guality 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) , CO
NO,, 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)

Geotechnical siténvestigation and other soil transport parameters

Tidal data collection

Social economic data collection (direct survey and interview)

= =

=A =4 =4 -4 4 -4 -8 -4

These above baseline information/data was used toassgsthe environmental and social impacts of
the project develapent. Besidesthe 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 evaluatiohanfuture 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 projgevelopment withthe quality of
environmentalparametersanytime 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
regading 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 exgeenésimilar 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 th@oject implementation of proposed fuel storage terminal system in the Suco
of Lauhata.
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Table 1.2Summary of Impact and Mitigation Meagsrduring th&ConstructiorPeriod

Air quality
Degradation

1 Soil compaction to cover the ground
surface

9 Construction site to be always wet to
avoid PM

1 Workers shall be provided with
adequate PPE during construction

1 Water Sprayingn the ground to
suspend the particulate matter

1 Application of PPE (face mask
or nose protection) in the
construction area

9 Construction of fence with or
barrier to separate the
construction area from the

f
f

Company to provide health care
for constructions workers

The project owneto Improve
supervision system on the

PM i : . i i i
1 The company to establish Working rull  external influence implementation of prevention ang
' . control measures
that required the use of PPE as 1 Reduce the speed of vehicle : .
. . . : 9 The project owner to implement
mandatory requirement for the entering the project site to . .
: S S . . the mechanism of responding thg¢
constructions activities. minimize the rate of dispersion . )
o . community on the complaint ang
i Stop the activity in case wind is very of the PM follow up with the solution
strong to diffuse the particulate materi| § Construct the stock pile of the
from one place to the other soil material that already
excavated for better control th
movement of PM
1 Regular maintenance of machinery an
vehicle
1 Application of PPE (face mask or nos f Company to provide health care
protect|on_) in the constructloq area 1 Application of latest version of for cons_tructlons worker
1 Construction of fence or barrider : 1 The project owner to Improve
L . equipment that produce less o
Flue gases 1 Stop the operation (if the equipment flue gases supervision system on the
(CO2, NO2 emit gases out of ordinary) 1 Regular maintenance of implementation of prevention an
SOX)’ ' 1 The company to establishiorking rules machinery and vehicle control measures

that required the use of PPE as
mandatory requirement for the
constructions activities
1 Application of latest version of
equipment that produce less flue gass
1 Stop the activity in case wind is very

strong to diffuse gas emissions

1 Application of PPE (face mask
in the construction area
9 Construction of fence or barrie

The project owner to implement
the mechanism of responding the
community on the complaint ang
follow up with the solution
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High turbidity
of storm water

runoff can
Marine lmpgct the
water quality marine water

body (high

turbidity and

sediment load
to the coral)

1

Construction activity such as foundatiq
work or other land development will bé
conducted during the dry season.
Temporary detention basins to capturg
most of sediment

Suspend the construction work during
the rainy day

1
1

Temporary detention basins to
capture most of sediment
Stock piling of soil excavated il
one place to control the soll
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

Work related

electricity,
Occupationa| including
| Healthand | electrical
Safety installation

= =

Proper health checkup prior work a
during the work if there is any sympto
or sickness

Recruit only competent worker i
electrical related works

Proper training prior to executing tk
certain work.

Certain special work such as electri
work should be done by person w
has certified training related {
electrical work

Proper grounding for electrical relat
work

Strong supervision of the wio
Application proper PPE for an
respective work (Body protection f¢
height, protection for electrical shocke
etc.)
Project owner shall provide the protog
for COVID-19 protection (washin
hand place, temperature check, etc.)
Detalil risk assessmenhall be provided
later during the execution of a speci
task, including risk prevention, contr
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 minol
injury

Evacuate as soon as possible
the nearest help/health center
in Lauhata or hospital |
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 estdilsh 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 resunm
they works

The company to provide a
maximum suprvision on workers
activities

The company to enforce rules ar
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 happene
to avoid similar accident ithe
future

Proper compensation to the victi
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work and hour of work

Welding

Proper health checkup prior work and
during the work if there is any symptol
or sickness

Recruit only competent worker in
mechanical related works/specialist ir
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 protoc
for COVID-19 protection (washing
hand place, temperature check, etc.)
Detail risk assessment shall be provid
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

1 Stop the work and help the
victim

1 Apply the first aid for the minol
injury

9 Evacuate as soon as possible
the nearest help/health center
in Lauhata or hospital |
Liquica or if it is major then
evacuate to the National
Hospital

1 Using the proper PPE

1 Temporary medical help in the
project site to provide help in
case accident

9 Dedicate team to response the
emergency in the field

9 provide emergency contact
number ( ambulance,
firefighting, police) and display|
it in accessible location

Company to establish th
procedure to promote heal
awareness system

The company to let the worke
completely recovery from wor
related injuries or sicknes
including  physiological  ang
physical recoveries before resur
they works

The company to provide
maximum supervision on worke
activities

The company to enforce rules a
policy strictly

The company to perforn
assessment on the event g
implement the results of th
assessment as corrective act
(what cause and why it ppened
to avoid similar accident in th
future

Proper compensation to the victi

Exposure to
heat

=a =

Proper health checkup prior work a
during the work if there is any sympto
or sickness

Company to establish the procedure
promote health awareness system
Establish the proper working schedl
for the workers and avoid the he
impact directly

Proper training prior to executing th
certain work.

Strong supervision of the work
Application proper PPE for an
respective work (noise protection, €
protection, body protection for heigh
etc.)

Project owner shall provide the protog

9 Stop the work and help the
victim

1 Apply the first aid for the minoi
injury

9 Using the proper PPE (eye,
nose, ear, protection system)

9 Temporary medical help in the
project sie to provide help in
case accident

9 Dedicate team to response the
emergency in the field

1 provide emergency contact
number (ambulance,
firefighting, police) and display|
it in accessible location

Company to establish th
procedure to promote heal
awareness system

The company to let the worke
completely recovery from wor
related injuries or sicknes
including  physiological  ang
physical recoveries before resun
they works

The company to prode a
maximum supervision on worke
activities

The company to enforce rules a
policy strictly
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for COVID-19 protection (washin
hand place, temperature check, etc.)

9 Indoor work execution (some work ¢
be done inside to avoid the direct h
impact from the sun)

The company to perforn
assessment on the event &
implement the results of th
assessment as corrective act
(what cause and why it happen

Exposure to the

9 Supervisor to control the worker to to avoid simiar accident in thg
follow proper working procedures future
1 Work according to SOP of each item
work and hour of work
9 Stop the work and help the Company to establish thg
victim procedure to promote heal

9 Proper health checkup prior work and
during the work if there is any symptol
or sickness

1 Company to establish the procedure t

1 Apply the first aidfor the minor
injury

9 Evacuate as soon as possible
the nearest help/health center
in Lauhata or hospital |
Liquica or if it is major then
evacuate to the National

awareness system

The company to let the worke
completely recovery from wor
related injuries or sicknes
including  physiological  ang
physical recoveries before resur
they works

dust and promote health awareness system Hospital The company to provide
particular {I Application propeiPPE {1 Using the proper PPE maxmum supervision on worker
matter 1 Suspend the work in case strong wind § Temporary medical help in the| ~ activities
that cause high dispersion of PM project site tgorovide help in The company to enforce rules a
1 Supervisor to control the worker to case accident policy strictly
follow proper working procedures 9 Dedicate team to response thg § The company to perforn
1 Work according to SOP of each item emergency in the field assessment on the event &
work and hour of work 1 Work according to SOP of implement the results of th
each item work and hour of assessment as corrective act
work (what cause and why it happen
1 provide emergency contact to avoid similar accignt in the
number ( ambulance, future
firefighting, police) and display| Proper compensation to the victi
it in accessible location
Risk injury 1 Proper health checkup prior work a bl S_to_p the work and help the Company to establish the
reIaFed to during the work if there is any sympto]  Victim procedure to promote health
accident 1 Apply the first aid for the minoil ~ awareness system

(vehicle, heavy
duty equipment,
etc.)

or sickness

1 Recruit only competent  worke
according to the type of work (driver
heavy machinery, etc.)

1 Proper training prior to executing th

injury
1 Evacuate as soon as possible
the nearest help/health center

in Lauhata or hospital |

The company to let the workers
completely recovery from work
related injuries or sickness,
including physiological and

16| Page



1
f
f

f
f

certain work.

Strong supervisionf the work
Application of proper PPE

Project owner shall provide the protoc
for COVID-19 protection (washin
hand place, temperature check, etc.)
Further detail of risk for each work ite
shall be provided later during th
execution of aspecific 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

9 Using the proper

1 Temporary medical help in the
project site to provide help in
case accident

9 Dedicate team to response the
emergency in the field

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

9 provide emergency contact
number ( ambulance,
firefighting, police) and display|
it in accessible location

physical recoveries before resum
they works

The company to prode a
maximum supervision on worker
activities

The company to enforce rules ar
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 happene
to avoid simiar accident in the
future

Proper compensation to the victi

Risk of death

= =

Proper health checkup prior work a
during the work if there is any sympto
or sickness

Company to establish the procedure
promote health awareness system
Strong supervision of the work
Application proper PPE for an
respective work (noise proteatio ear
protection, body protection for heigh
etc.)
Project owner shall provide the protoc
for COVID-19 protection (washin
hand place, temperature check, etc.)
Further detail of risk for each work ite
shall be provided later during th
execution of aspecific task, including
method to mitigate the risk
Supervisor to control the worker to
follow proper working procedures
Work according to SOP of each ite
work and hour of work

9 Stop the work and help the
victim or sick person

9 Evacuate as soon as pdmsito
the nearest help/health center
in Lauhata or hospital |
Liquica or if it is major then
evacuate to the National
Hospital

9 Temporary medical help in the
project site to provide help in
case accident or other sicknes

9 Dedicate team to responset
emergency in the field

9 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 resunm
they works

The company to prode a
maximum supervision on worker
activities

The company to enforce rules ar
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 happene
to avoid simiar accident in the
future

Proper compensation to the victi
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Traffic
disturbancel/r|
isk

1 Assign dedicated person to watch ang Il Zgﬁﬂe;tgzaégwrﬁn;:qn tgﬁor:ﬁjp'tal ¢
direct the traffic related to constructio| § Slow down the speed of alre a'd rovid epth eyh ealth
activity vehicle in the construction insurache coverage for the

9 Only trained driver would drive any area (traffic sign) employee
vehicular in the project area 1 Assign dedicated person to 1 maximum attention to the drivers

1 Proper vehicle inspection watch and direct the traffic health. behaviors. drivers' driver

9 Proper traffic sign to indicate the -on related to construction activit Iicensé vehicle's ,conditions
going construction activity 1 Follow proper traffic sign 1 repair t,he damaged vehicles

9 all driver should have valid license to (direction, speed limit inside before reuse them
drive any project related vehicles the construction area) {1 perform asse,ssment al

Traffic 1 all driver should undergoing alcohol | §  Stop he activity and help the |pm lement the results of th
Accident test, fitness test, drug test etc., before victim asgessment
driving any project related vehicles 1 inany accidents that results | 1 Response team to help resolve

1 All drivers should be made aware of injuries, apply first aid to the traffic accident
emergency contact numbers casualties .

1 Mandatory of using the safety belt whi| 1 in case of big accident, 3 Eazssaerngsﬁifg n?ﬁgsd av bro
operating the vehicles drivers should call ambulanci comoensation o facepa)r: p Ieﬁ

| Employer should provide first aid and Fire Fighter obliggtion v 1eq
Training to all drivers 1 Evacuate the victim or injury .

{ constant inspection and maintenance person to the clinic of 1 Irr;fo;rrgin thtﬁe Sr:lr(ia(;/l?st a(ilfg;%rtlty
all project's vehicles by experienced hospital T In\g/]esti a?te the incident  an
and/or certified mechanics providg the report

1 use the proper PPE in the prdjacea

1 Dedicated person to watch the
§ Assign dedicated person to watch anc traffic and direct the traffic flow, § Monitor vehicle movement
di ) . to let other go in order to avoi( § Assign dedicated person to watc
irect the traffic related to constructio the accident . )
activity . : and dlrecF the trgfflc related to
Temporary . 1 Monitor vehicle movement construction activity
Congestion 1 Any matena] deployment could be dor i1 Assign dedicated person to 1 Proper traffic sign (direction
during the nighttime or nehusy hour . . S T
- - d limit inside the constructio
to avoid the congestion watch and direct th(_a trafflq _ spee
1 Park in dedicate spot/ area related to cpns_tructlc_m gctlvny area)
{1 Put up traffic signs in the area 1 Proper Frqff!c sign (diregtn, 1 Internal team to help resolve the
speed limit inside the traffic congestion
construction area)

1 Assign dedicated person to watch g 1 Dedicate team to response thg § The company team to contact thg
direct the traffic related to constructi¢  emergency in the field emergency ambulance to evacua

Loss of life activity T Quick responses to any the victim to the Hospital for

Only trained driver would drive an

emergency accident

further autopsy
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vehicular in the project area

Proper vehicle inspection

Proper traffic sign to indicate the -0
going construction activity

all driver should have valid license to
drive any project related vehicles

all driver should undergoing alcohol
test, fitness testrug test etc., before
driving any project related vehicles

All drivers should be made aware of
emergency contact numbers
Mandatory of using the safety belt whi
operating the vehicles

Employer should provide first aid
Training to all drivers

constant ispection and maintenance t
all project's vehicles by experienced
and/or certified mechanics

use the proper PPE in the project aresz
Monitoring from management

To establish coordination with relevan
entities for emergency rescue through
helicopter/marine transport (unexpectt
event)

1 Evacuate the victim or injury
person to the clinic of hospital

1 Contact relevant entities for
emergency rescue thugh air
and marine transport
(unexpected event)

9 Contact emergency numbers i
case of emergency

1 Apply first aid

= =4 =4 8-

Inform to the family and rekive
Proper compensation to the fami
victim

Report on the issue for lesson
learned in the future

Proper compensation to the victi
family

Assessment of the current
measures and implements the
assessment result.

1 Disturb the
convenience
of the

Use the PPE (ear protection equipme
within the project area

1 Use the PPE (ear protection
equipment) within the project
area

E ]

Measurement of noise level
Register complaint from the
community

Proponent should ditch

. community 1 Schedule the construction activity only machineries that produce high
Noise 1 To big noise during the day time T Evacuate worke_rs_ or affectgd noise and use low noise
. . community to clinic or hospital A
could 1 Apply equipment or device that only . ; machineries
. : if workers' or affected
potentially produce less noise ; 1 Company should let the affected
. . . community ars suffer from
cause the 9 Construction of fence /noise barrier : worker recover before resume fo
noise
health hazard work
9 Supervision to workers
1 Potential 1 Monitor the vibration level fromthe | 1 Apply PPE for the worker 1 Re-construct the damaged

Vibration collapse of source of vibration and further distanc|  within the project area during building or compensation if any

old Aipelo away from the source to know the the execution of work damaged due to vibration from th

prison vibration level 9 Stopthe work if there is project
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9 Structural
crack of the

1 Apply PPE for the worker within the
project area during the execution of

complaint from the community
(including Aipelo Prison's

1 Investigate the incident and
provide the report to the relevant

building work security or Management) agencies
within the 91 Apply some safer technique of 1 Inform local authority including § Perform assessment on the
radius of 50 foundation work that produce minimur] ~ Secretariat State for Art and existing measures and implemer
m vibration Culture and (_)the_r rf_elevant the result of assessment
1 Coordination with Aipelo Prison government institutions
management 9 Temporary medical to provide(
1 Notice board to be displayed next help in c@e there is any victims
access point to Aipelu prison to inform  from Aipelo Prison collapsed
the visitors on the project activity near| 1 Dedicate team to response thy
the prison emergency in the field
1 Evacuate the casualties to
nearest hospital
. T EEIFI)DOI\? grnﬁ/lfrﬁgts u'L}O the 9 Perhaps if the mineral resources
Any mineral The project proponent to consult the ol . ry o is so large, then ANPM should
I Ministry of Petroleum and Mineral petroleum for any suspicious suspended the license of the
identification . . chemical or material that ;
. Resources to discuss the solution of the . construction and proposed
during the . L excavated during the land . .

. , presence of mineral and implication to th ti compensation to the project own
Mineral construction . preparation Th iect t It with
- project development 1 Stop the construction activity | | 1€ Project owner to consult wi
impacts and : ANPM to come up with a new
Fossil and inform the relevant site for the project development

ossil or authority proj p
human 9 Project proponent to coordinate with
bones the relevant government authority . .

. 1 Stop the construction activity
; during the commencement and :
Fossil or human . . . and inform the relevant L
execution of project construction, . 1 Report on the finding
bones . : X authority . o
especially during the excavation of . 1 Resume the construction activity
foundation 9 Help the governme_ntlnthe
1 Carefully excavation, not to destroy th process of evacuating the bod
bones/bdy in case there is any
Culturally, the Th ct ) it th
: e project owner to cault the .
presence of thg The company may consider the cultural SechtaJriat of State of Art and The project owner to consult the
Cultural project to the ceremony during the ground breaking Secretariat of State of Art and Cultu
. Culture to conduct cultural L
Impacts new ceremony to start the construction of the to conduct cultural initiation

environment
will required
sort cultural

project

initiation ceremony during the
ground breaking

ceremony during the ground breakit
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introduction

Community
Health and
Safety

Relocate people nearby project area
(within less than 10 meter from the
project area)

Socialization of project to the
community in Lauhata (community

1
1

Set the boundary of noise
impact to the community
The project owner to made
available of nose protection

Register the complaint from the
community regarding theamse

consutaton)
1 Set the boundary of noise impact to th y . | 1 Report and follow up the
: urgent access to the project s| ;
community : : complaint
) . during the construction
1 Permit the access only during no .
) s . 1 Use equipment that produce
construction activity or no noise less noise
1 Use equipment that produce less nois
T Rglogate people nearby project a 1 Mandatory use of PPE inside Register the complaint from the
(within less than 10 m from the proje . . : :
A . the project area community regarding the noise
ir Quality boundary) o :
L) . 1 Prohibited the community level
1 Socialization of project to th : .
. : . member to access in the proje Report and follow up the
community in Lauhata (communit ; . o ;
) site without any permission complaint
consultation)
9 Information to the community
I Assign dedicated person to watch g regarding the project
direct the traffic related to constructi¢ q Consult and promote to th
activity . _ community to use PPE in th
1 Only tralned drlve.r would drive an| risk area (nearby project area)
vehicular in the project area 1 Monitor vehicle movement
1 Proper vehicle inspection 1 Assign dedicated person to Register the complaint from the
1 Proper traffic sign to indicate the -0 watch and direct the traffic community and follow up the
Traffic going constration activity related to construction activity| ~ concern
accident {I all driver should have valid license to | q Proper traffic sign (direction, Internal team to help resolve the

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 whi
operating the vehicles

Employer should provide first aid

Training to all drivers

speed limit inside the
construction area)

Evaluate community member i
case any accident/respiratory
problem occur to the
community due to project
development

Evacuate community member
to the clinic or hospital for

further treatment

traffic
proper compensation
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1 constant inspection and maintenance

9 usethe proper PPE in the project area

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

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

Flooding | Facility area

storm water
washed the oil
polluted surface
and contribute
pollution to
marine water
body

= =

Frequent washing the groun
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 ir
the facility

keep drainage clean

design a proper Wastewater
Treatment System that can
work properly during storm
seasons

Utilization of weather
information to detedthe
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

1 Minimization of ol leaking
in the project facility
through proper design and
construction (high standard
design)

9 stop the activities in the
facility

1 cut off/switch off the
electricity in the facility for
preventing short circuit

1 facility personnel should
stay alarm duringtorm

1 contact relevant institution
during flooding if needed
assistance

1 The facility should be cleanagb
before any activity begins

1 Regular inspection should
conducted on the facility for any
damages during flooding

1 Regular maintenance should be
conducted on damages occur
during flooding

9 The project owner to have a
maximum supervision to the
employees during flooding seaso

9 Brief employees after flooding an
before work

9 perform assessment on the
existing preventions and control
measures and imginent the result
of the assessment

1 Monitor the marine water quality,
after the rain (if any evidence of @
spill)

1 Investigate and provide the repor
to be submitted to the relevant
government agencies

9 Disposal of the waste oil in the
proper place
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design)

Riverine
flooding

Flood magnitude
at higher
frequency of 50
year could
overflow from
river and cause
damaged in the
project site-
emergency
situation

E ]

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 floo
level

River cleaning (under bridge
specially) to maintain the
river carryingcapacity
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

I stop the activities in the
facility if the water level in
the river reach certain level

1 cut off/switch off the
electricity in the facility for
preventing short circuit

1 facility personnel should
stay alarm during storm

9 Flood emergency respons
Flooding Warning system
and emergency
preparedness

9 contact relevant institution
during flooding if needed
assistance

9 Flood emergency response
Flooding warning system
and emergency
preparedness

9 Monitoring the rainfall in
the upland catchment
system to project the
flooding risk

1 Retaining wall

1 Construction of main
drainage canal to reroute tt
overflow of flood water

1 Condruction elevated floor
level - River cleaning
(under bridge especially) to
maintain the river carrying
capacity

9 Maintenance of drainage
system inside the project

facility

9 Emergency flooding insurance fo
higher frequency of 56/ears

9 Flood report assessmigto
investigate the damaged and
recovery

1 Cleaning the drainage system

1 Restore the operation

9 Perform assessment on the exist
preventions and control measure
and implement the result of the
assessment
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During the high

= =4

Coastal wall protection
Elevated floor level of projec

I stop the activities in the
facility if the tidal level
reach at the certain level
(refer to floor level)

1 cut off/switch off the

1 After the event, the project
owner/a team to perform
assessment on the existing

tide, could|  grea electricity in the facility for |  preventions and control measure
Coastal potentially  wipe| § proper engineering design preventing short circuit andimplement the result of the
Flooding out the facility - that account for worst case | 1 facility personnel should assessment
emergency scenario of highest tide stay alarm 1 Make any necessary adjustment
condition 1 Monitoring of Tidal level 1 Emergency response improvement of the coastal
with reference of the floor Planning and recovery inundation based on lesson learn
level of the project system
9 Coastal wall protection
1 Elevated floor level of
project area
T High standard design and | IE valluate th”e sri]tuaticr:n, ifff 9 Dispose the oil wastinto the
construction of the pipes, ocalize spill, then shuto . ;
hoses, electric system, the operation in that glrgg?é r‘?’?rcllfe(r-;lbar dumpsite and
instrumentation) according t¢  particular area or if the dpi 1 Investigate the cause and prepar
API, NFPA, and other good |  involve whole facility, then | | 2= %rt bt to thg p
industry practice shutdown the fuel terminal relevaFr)n A0eNcies
1 Establishment of operational 1 Isolate the spill area and Periodi 9 . hould b
proceduresncluding Oil Spill wash the ground surface T Periodic inspection should be
) . Contingency Planning with the clean water and conducted and maintenance sho
In Loading | Economic loss, | ¢ steps/Work instruction on th{  collect wash off liquid in made ?ased on the result of the
Minor and pollutant operation of the facilities are|  the drainage system q Irr:/?:v(\:/ lﬁZ'SOPs for accurate and
o unloading transport, and posted in visible area 1 Send (pump out from the . ;
Oil Spill . : ; ; precise actions and to see the
area and could cause fire | 1 establishment of the drainage ) the oivater mbrovement in responding the
pipes hazard management system for oil mixture to the OWSdr the ac?ual condition P 9

spill management tools or eil
water separator and others
ensure that thegre in
working conditions

conduct oil spill drill as
recommended by the
authority (every month durin
the first year of operation,
once in every three months

during the second and third

treatment system
1 Collect the solid waste fron
the oilwater separator for
further disposal
1 Implement the oil spill
contingency plan
1 well trained operational
staffs to operate the facility
1 Notify the Authority on the

incident

1 training and refreshment training
to staffs on the SOPs and OSCP

1 Notify the Authority on the
incident

9 Follow up the incident repoand
recommendation on any further
improvement required to avoid th
minor-oil spill in the project
facility
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year of operation and once if
every six months during
fourth year of peration), so
that the employees are well
aware on the actions to be
taken when spill occur.

Well trained operational staff
to operate the facility

Major oil
spill

Tank farm

Economic loss
and potential fire
hazard

Design and construction
(API, NFPA, etc.) and
construction of thesystem
(tank, pipe, valve, joint, etc.)
with high standard quality of
material, level, and safety to
ensure no major spill from th
tank or valve, joint, etc.
Proper design and installatio
of instrument and control
system to ensure and
eliminate the erroin the
operation that cause spill
Establishment of operational
procedures including Oil Spil
Contingency Planning
Steps/Work instruction on th
operation of the facilities are
posted in visible area
Designed and construction o
secondary containment
system to store the oil spill
inside this containment
Ensure that automatic contrg
system (oil level) in the tank
is working properly to avoid
overfilling capacity that caus
spill

Establish good
communication between the

9 Stop the operation to deal
with the emergency

1 Implement the oil spill
contingency plan (the oil
spill contingency plan in the
tank will be prepared by th
project owner and subitted
to the relevant authority
during the DED stage)

1 Mandatory of using the
respiratory protective
equipment and other PPE
in the project area and the
community nearby

1 Disseminate the informatiol
to public and community

1 Treatment of oHwater
mixture with the oilwater
separator

9 Dispose the wastsludge in
Tibar or send back to
Singapore via tanker

1 Notify the Authority on the
during the incident

1 Mobilize the indepedente
assessment team, include the
relevant government agency to
asses accident, including the cau
of accident and recommendation
for the future improvement

9 Regular inspection should
conducted and maintenance sho
made based on thesult of the
inspection

1 Review the SOPs for accurate an
precise actions,

1 Training and refreshment training
to staffs on the SOPs and OSCP

1 Notify the Authority on the
incident with the report

I 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 t¢
ensue that they are in
working conditions

conduct oil spill drill as
recommended by the
authority (every month durin
the first year of operation,
once in every three months
during the second and third
year of operation and once if
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 withexternal
entities or other companies t
assist in responding to majot
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 installeg
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 shi
produce flooding that may
generate flood disaster, whig
affect the pipe

Regular inspection and
maintenance of the piping
system and joints to ensure
the normal peration,
especially prior to unloading
of fuel in the jetty
Establishment of operational
procedures including Oil Spil
Contingency Planning
Steps/Work instruction on th
operation of the facilities are
posted in visible area
establishment of the
managerant system for oll
spill equipment such as
boom, skimmer and others t(
ensure that they are in
working conditions

conduct oil spill drill as

recommended by the

1 Stop the fuel unloading in
the jetty to minimize the oll
spill in the pipe by
disconnecting the pipe to
vessel/tanker

9 Close the valve to stop
further spill of oil into the
marine water body

9 Shutdown the operation of
theoil terminal if necessary|
to concentrate all the
resources in dealing with
the oil spill

9 Implement the contingency
plan on the oil spill (detail
contingency plan in each
area of risk will be prepare(
by the project owner and
submitted to ANPM as part
of DED document)

9 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

9 Notify the Authority on the
during the incident

1 Mobilize independent team to
assess and evaluate the incident
and produce the report

9 Follow up the report or implemen
the recommendation in the report
for future improvement

1 Inspect the pipe and joinytihe
certified inspector to recommend
any improvement or replacement

9 Improve the communication
system, especially between the
jetty and facility

1 Review the SOPs for accurate an
precise actions,

I Training and refreshment training
to staffs on the SORsd OSCP

1 Notify the Authority on the
incident with the report

I Re-start the operation
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authority (every month durin
the first year of operation,
once in every three months
during thesecond and third
year of operation and once if
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 t
assist in responding to majo
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 safgtoperation
of the tanker in jetty, that will
lead to no spill
Establishment of operational
procedures including Oil Spil
Contingency Planning

Steps/Work instruction on th
operation of the facilities are
posted in visible area
establishment of the
manaement system for oil
spill equipment such as
boom, skimmer and others t(

ensure that they are in

9 Stop the unloading activity
in jetty to concentrate the
resource in dealing with the
spill response

1 Apply Oil boomer to control
the spread of oil spill in the
jetty or sea

9 Oil skimmer to pump out o
recover the oil spill

9 Pump out and recover the
oil spill in the sea

9 Applied absorbent to catch
the oil spill in the sea

9 In-situ burning of the oil
layer in the marine water
body

9 Implement the oil spill
contingency plan

1 Well trained oil spill
response team to implemel
the oil spill contingency
plan

1 Proper procedure on the oi
spill response system

1 Prepare emergency oil response
planning and team

1 Beach cleanup and treatment of {
collected waste prior to final
disposal in Tibar

9 Proper compensation to the victin
(by insurance coveragé)salt
production, fishery, seaweed
farmer, tourism adtities

1 Report the cause of major oil spil
and submitted to the relevant
government agencies

9 The company must review the
SOPs for accurate and precise
actions,

9 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 durin
the first year of operation,
once in every three months
duringthe second and third
year of operation and once if
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 companiés
assist in responding to majo

9 Coordinate with the nationg
and international team to
help in case of major large
oil spill

1 Notify the Authority on the
incident

Impact to
mangrovekill and
polluted the
habitat

spill
Follow proper qperating 1 Stop the unloading activity | 1 Project owner to mobilize the
procedure in loading an  njetty to concentrate the independent team to assess and

loading in jetty to minimize
the potential oil spill in the
jetty

Observation of tidal an
other weather condition prig
for the vessel to land in th
jetty

Well trained jetty operator
Ensure the safety operatic
of the tanker in jetty, that wil
lead to no spill

Establishment of operation
procedures including Oil Spi
Contingency Planning

Steps/Work instruction on th
operation of thefacilities are
posted in visible area

establishment of th

management system for ¢

resource in dealing with the
spill response

1 Apply Oil boomer to control
the spread of oil spilhi the
jetty or sea

9 Oil skimmer to pump out o
recover the oil spill

9 Pump out and recover the
oil spill in the sea

9 Applied absorbent to catch
the oil spill in the sea

9 In-situ burning of the oil
layer in the marine water
body

1 Well trained oil spill
response team

1 Proper procedure on the oi
spill response system (oll

spill contingency plan)

produce the report on the extend
the real affected area to habitat
mangrove and other ecological
habitat

1 Emergency report preparation on
the issue and assessment of the
damaged

1 Prepareplan on the environmental
restoration

1 Mangrove replanting

9 Compensation to the loss

1 Cleaning and removal of oil spill
debris in the mangrove forest.
Treat the waste prior to dump intg
Tibar landfill area

9 Submit the report to the relevant
government ageies

9 Implement the recommendation i
the report to improve the overall
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spill equipment such a&
boom, skimmer and others
ensure that they are |
working conditions

conduct oil spill drill as
recommended by th
authority (every month durin
the first year of operation
once in every three month
during the second and thil
year of operation and once
every six months durin
fourth year of operation), s
that the employees are we
aware on the actions to [
taken when spill occur.
Establisiment of
Coordination with external
entities or other companies t
assist in responding to majo
spill

I Coordinate with the nationg
and international team to
help in case of major large
oil spill

1 Notify the Authority on the
during the inciént

operation

9 The company should conduct the
constant inspection and
maintenance should made based
the result of the inspection,

9 The company must review the
SOPs for accurate ampdecise
actions,

9 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 Spil
Contingency Planning

Steps/Work instruction on th

operation of the facilities are

9 Stop the unloading activity
in jetty to concentrate the
resource in dealing with the
spill response

1 Apply Oil boomer to control
the spread of oil spill in the
jetty or se

9 Oil skimmer to pump out o
recover the oil spill

9 Pump out and recover the
oil spill in the sea

9 Applied absorbent to catch
the oil spill in the sea

9 In-situ burning of the oil
layer in the marine water
body

1 Well trained oil spill

response team

9 Coral cleaning

1 Assessment to evaluate damage
and appraised the cost

9 Compensation to the economic
loss (fisheries, coastal business,
salt industry)

9 Coral rehabilitation (if possible)

1 Monitor the quality of coral by the|
diversity index

9 The company should conduct the
constant inspection and
maintenance based on the result
the inspection.

9 The company must review the
SOPs for accurate and precise
actions,

9 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 t¢
ensure that they are in
working conditions

conduct oil spill drill as
recommended by the
authority (every month durin
the first year obperation,
once in every three months
during the second and third
year of operation and once if
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
Coordinaiton with external
entities or other companies t
assist in responding to majo
spill

1 Propermprocedure on the ol
spill response system

9 Coordinate with the nationg
and international team to
help in case of major large
oil spill

1 Notify the Authority on the
during the incident

on the SOPs and OSCP

Impacts

to

Sed

turtle and marine

mammal

= =

Follow proper operating
procedure in loading an
loading in jetty to minimize
the potential oil spill in the
jetty

Observation of tidal and othe
weather condition prior fo
the vessel to land in the jetty|
Well trained jetty operator
Establishment of operation
procedures including Oil Spi
Contingency Planning
Steps/Work instruction on th
operation of the facilities ar
posted in visible area

9 Stop the unloading activity
in jetty to concentrate the
resource in dealing with the
spill response

1 Apply Oil boomer to control
the spread of oil spill in the
jetty or sea

9 Oil skimmer to pump outro
recover the oil spill

9 Pump out and recover the
oil spill in the sea

1 Applied absorbent to catch
the oil spill in the sea

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

body

1 Mobilize independerteam to
assess the impacted mammal an
sea turtle

1 Provide public information to clos
the beach access due to pollution
form the oil

9 Monitor the spill and direct impac
to mammal and other marine life

9 Compensation of the economic
loss, especially toism sector, as
beach is the main reason why
people visit to tourism
point/facility

9 The company should conduct the
constant inspection and
maintenance based on the result
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1 Ensure the safety operatic
of the tanker in jetty, that wil
lead to no spill

1 establibment of the
management system for ¢
spill equipment such &
boom, skimmer and others
ensure that they are |
working conditions

1 conduct oil spill drill as
recommended by th
authority (every month durin
the first year of operation
once in every tlee months
during the second and thil
year of operation and once
every six months durin
fourth year of operation), s
that the employees are we
aware on the actions to [
taken when spill occur.

1 Establishment of
Coordination with external
entities orother companies tg
assist in responding to majo
spill

1 Well trained oil spill
response team

9 Proper procedure on the oi
spill response system

9 Coordinate with the nationg
and international team to
help in case of major large
oil spill

1 Notify the Authority on the
during the incident

the inspection.

9 The company must review the
SOPs for accurate and precise
actions,

9 The company to conduct training
and refreshment training to staffs
on the SOPs an@SCP

Impact to beach

1 Follow proper operating
procedure in loading and
loading in jetty to minimize
the potential oil spill in the
jetty

1 Observation of tidal and
other weather condition prior
for the vessel to land in the
jetty

1 Ensure the safety operation
of the tanker in jetty, that will

lead to no spill

1 Well trained jetty operator

9 Stop the unloading activity
in jetty to concentrate the
resource in dealing with the
spill response

1 Apply Oil boomer to control
the spread of oil spill in the
jetty or sea

9 Oil skimmer to pump out o
recover the oil spill

9 Pump out and recover the
oil spill in the sea

1 Applied absorbent to catch

the oil spill in the sea

1 Mobilize independent team to
assess the impacted beach,
including the economic loss

1 Provide public information to clos
the beach access due to pollution
form the oil

1 Cleaning of the beach and other
impacted area

9 Compensation of the economic
loss, epecially tourism sector, as
beach is the main reason why
people visit to tourism
point/facility
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1 Establishment of operational

1 Steps/Work instruction on th

9 establishment of the

1 conduct oil spill drill as

procedures including Oil Spil
Contingency Planning

operation of the facilities are
posted in visible area

management system for oil
spill equipment such as
boom, skimmer and others t¢
ensure that they are in
working conditions

recommended by the
authority (every month durin
the first year obperation,
once in every three months
during the second and third
year of operation and once if
every six months during
fourth year of operation), so
that the employees are well
aware on the actions to be
taken when spill occur.

1 Establishment of
Coordinaiton with external
entities or other companies t
assist in responding to majo
spill

9 In-situ burning of the oil
layerin the marine water
body

1 Well trained oil spill
response team

9 Proper procedure on the oi
spill response system

9 Coordinate with the nationg
and international team to
help in case of major large
oil spill

1 Notify the Authority on the
during the inciden

9 The company should conduct the
constant inspection and
maintenance based on the result
the inspection.

9 The company must review the
SOPs for accurate andegise
actions,

9 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.)

1 Follow proper operating
procedure in loading and
loading in jetty to minimize
the potential oil spill in the
jetty

1 Observation of tidal and
other weather condition prior
for the vessel to land in the
jetty

1 Well trained jetty operator

1 Establishment of operational

9 Stop the unloading activity
in jetty to concentrate the
resource in dealing Wi the
spill response

9 Apply Oil boomer to control
the spread of oil spill in the
jetty or sea

1 Oil skimmer to pump out o
recover the oil spill

9 Pump out and recover the

oil spill in the sea

9 Mobilize an independent team or
expert to assess the impacted arg
including identification of the
losses (economic, social, and
opportunity, etc.)

9 Proper compensation Proper
community engagement plan

1 Information dissmination to the
public and community who shall
be affected by the oil spill

9 Shutdown the salt production, as
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procedures including Oil Spil
Contingency Planning
Ensure the safety operation
of the tanker in jettythat will
lead to no spill

Steps/Work instruction on th
operation of the facilities are
posted in visible area
establishment of the
management system for oil
spill equipment such as
boom, skimmer and others t¢
ensure that they are in
working conditions

conduct oil spill drill as
recommended by the
authority (every month durin
the first year of operation,
once in every three months
during the second and third
year of operation and once if
every six months during
fourth year of operation), so
that the emloyees are well
aware on the actions to be
taken when spill occur
Establishment of
Coordination with external
entities or other companies t
assist in responding to majo
spill

1 Applied absorbent to catch
the oil spill in the sea

9 In-situ burning of the oil
layer in the marine water
body

1 Well trained oil spill
response team

1 Proper procedure on the oi
spill response system

9 Coordinate with the nationg
and international team to
help in case of major large
oil spill

1 Notify the Authority on the
during the incident

sea water has already polluted

9 Shutdown the seaweed productig

9 Monitoring the marine water
quality (every two weeks within
3 months after th accident) to seq
trend of seHpurification of the
marine water, every month, after
months

1 If the marine water quality has
already reach the baseline level g
acceptable by the WHO standard
then the marine water has alread
reach full recovery

9 Economic activity can start again

9 The company should conduct the
constant inspection and
maintenane based on the result g
the inspection.

9 The company must review the
SOPs for accurate and precise
actions,

9 The company to conduct training
and refreshment training to staffs
on the SOPs and OSCP

Fire
Hazard

Storage tank

Hazard
damaged

and

Maijor fire could be preventec
by design and construction
of the storage tank/yard
according the best
international specification an

ANPM requirement

9 The company to stop the
operation of fueldrminal
system

1 the company to evacuate g
nonfire fighter employees

to a safe location

9 The company to mobilize an
independent team to conduct the
assessment report on what cause
the fire need to be made availablg
to authority when up on request
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Proper spacing the storage
tanks

Using the water coolant to
control the temperature
Proper detection of fuel
leaking (automatic sensor)
Proper operation procedure
loading and unloading of fue
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 inpection need to be
conducted on the storage
tanks and maintenance shou
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
electricalinstallation
Consultation with
MOP/EDTL for the proper
installation of the power
system inside the fuel
terminal

Installation of lighting

9 Evaluate the scale of
emergency and mobilize th
resource to response the
emergency (tiesl, tierl, tiet
3) based on Fire
Contingency Planning

9 Mobilize theinternal team
of fire fighter to kill the fire
(tier 1)

9 Fire alarm system and
evacuate people from the
place fire to the assembly
point to further moving
away from the

1 Stop all the operation
system of fuel terminal

1 Isolate the area that under
the fire

1 Communicate with external
agency to mobilize any hel|
require in responding the
emergency storage yard

9 Notify the Authority on the
during the incident

9 Only well trained fire
team/brigade fight to
control the fire

9 Controlled leaking in the
fuel storage systa (mass
balance system by
automatic control
mechanism)

1 Monitor the mass balance
system

9 The company to perform
maximum supervision on
employees' work need to be don
by the managemén

9 The company to conduct the
proper inspection need to be
conducted on the tanks and
maintenance should carried out
based on the inspection results

9 Apply fire damaged compensatio
(insurance)

1 Restore the emergency conditior
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protection (to prevent lighting
from thunder)

Regular inspection of the
facility

Establish working procedure
for the operation of the
facility

Established Fire Contingenc
Planning and fire brigades
Establishment of
Coordination with external
such as Bombeiros and othe
external companies to assist
in responding to major fire

Fuel
area

filling

Property

damaged, life
and other externg
impact

Proper  design an
construction according to th
best international standa

(fire proof)

Proper procedure to be
place to regulate the operati
so that the spill of fuel can b
minimized

Installation of fire equipmen
system to kill fire instantly
before the fire getting bigger
Proper control the operatio
system so that any failur
could be detected (such
fuel spill)

The company to have
maximum supervision on
employees' wde need to be
done by management

The company to conduct
proper inspection need to be
conducted on the storage
tanks and maintenance shou
carried out based on the

inspection results

9 Controlled and detect
leaking the system (mass
balance system by
automatic control
mechanism)

9 The caonpany to stop the
operation of fuel terminal
system

1 the company to evacuate @
nortfire fighter employees
to a safe location

1 Evaluate the scale of
emergency and mobilize th
resource to response the
emergency (tiesl, tierl, tiet
3) based on Fire
Contingency Planning

1 Mobilize the internal team
of fire fighter to kill the fire
(tier 1)

9 Fire alarm system and
evacuate people from the
place fire to the assembly
point to further moving

away from the

9 Evaluate the incident to know the|
cause of the fire for future
improvement

1 Apply fire damaged compensatio
(insurance)

1 Restore the emergency condition

1 Report on fire incident to be
submitted to the relevant
government agencies

9 The company to mobilize an
independent team to conduct the
assessment report on what cause
the fire need to be made availablg
to authority when up on request

9 The company to perform
maximum supervision on
employees' work need to be don
by the management,

9 The company to conducteh
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 permiéd
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)

Reguhr inspection of the
facility

Establish working procedure
for the operation of the
facility

Established Fire Contingenc
Planning and fire brigades
Establishment 0
Coordination with externg
such as Bombeiros and oth
external companies to ass
in responding to major fire
Controlled and detect leaking
the system (mass balance
system by monitor the mass
balance system (automatic
control mechanism)

1 Stop all the operation
system of fuel terminal

1 Isolate thearea that under
the fire

I Communicate with externg
agency to mobilize any hel|
require in responding the
emergency storage yard

1 Notify the Authority on the
during the incident

9 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

1 Controlled and detect
leaking the system (mass
balance system by
automatic control
mechanism)

1 The company to stop the
operation of fuel terminal
system

9 Evaluate the incident to know the|
cause of the fire for future
improvement

1 Apply fire damaged compensatio
(insurance)

1 Restore the emergency condition

9 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
best practice of industry
Unloading during the good
weather (to avoid unnecessa
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 rea
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 fuel
from tankers to storage tanks
Assign firefighting team to
present on the jetty when
transferring fuel from tankers
to storage tanks

Proper grounding ofry

electrical installation in jetty

9 the company to evacuate a
nonire fighter employees
to a safdocation

9 Evaluate the scale of
emergency and mobilize th
resource to response the
emergency (tiesl, tierl, tiet
3) based on Fire
Contingency Planning

9 Mobilize the internal team
of fire fighter to kill the fire
(tier 1)

9 Fire alarm system and
evacuate pegule from the
place fire to the assembly
point to further moving
away from the

1 Stop all the operation
system of fuel terminal

1 Isolate the area that under,
the fire

1 Communicate with externg
agency to mobilize any hel|
require in responding the
emergency

9 Notify the Authority on the
during the incident

9 Only well trained fire
team/brigade fight to
control the fire

government agencies

9 The company to mobilize an
independent team to conduct the
assessment report on what causg
the fire need to be made availablg
to authority when up on request

9 The company to perform
maximum supervision on
employees' work need to be don
by the managemén

9 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 Contingenc
Planning and fire brigades
Establishment of
Coordination with external
such as Bombeiros and othe
external companies to assist
in responding to major fire
Established maintenaaglan
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 withir|
the buffer zone and within
the certain distance from the
project area

Fire drill regularly to all
employees (once a month fo
the first year of operation,
once in 3 monthdr 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 activitie
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 installatia of fire

1 The company to stop the
operation of fuel terminal
system

1 the company to evacuate @
nortfire fighter employees
to a safe location

1 Evaluate the scale of
emergency and mobilize th
resource to response the
emergency (tiesl, tierl, tiet
3) based on Fire
Contingency Planning

1 Mobilize the internal team
of fire fighter to kill the fire
(tier 1)

9 Fire alarm system and
evacuate people from the
place fire to the assembly
point to further moving
away from the

9 Stop all the operation
system of fuel terminal

1 Isolate the area that under
the fire

9 Communicate with external
agency to mobilize any hel|
require in responding the
emergency

1 Only assign well trained firg

9 Evaluate the incident to know the|
cause of the fire for future
improvement

1 Apply fire damaged compensatio
(insurance)

1 Restore the emergency condition

1 Report on fire incident to be
submitted to the relevant
government agencies

9 The company to mobilize an
independent team to conduct the
assessment report on what cause
the fire need to be made availablg
to authority when up on request

9 The company to perform
maximum supervision on
employees' work need to be don
by the management,

9 The company to conduct the
proper inspection need to be
conducted on the tanks and
maintenace should carried out
based on the inspection results

1 Monitoring burning activities for
agriculture purpose in the facility"
vicinity

1 Monitoring the burning of the
domestic wastes in the facility's
vicinity
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equipment system
Established Fire Contingenc
Planning and fire brigade
Management waste
management system,
especially the rubbish that
easily be burn

brigades to combat the fire

1 Implement fire contingency
planning procedures to
response to fire and if
possible to cease the
operation temporarily until
fire is settled

1 Notify the Authority on the
during the incident

9 Perform assessment and implem
the assessmergsults

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 groun
surface that that
contaminated by the minor o
spill

Follow the propeBSOP 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 th
pollutant transport from the
soil to the soil column
Thecompany to conduct the
proper inspection to pipe
works, joints and valve, and
tanks condition and carry ou
maintenance based in
inspection results

Constant monitoring on
guantity of the fuels for any
sign of leaks from the storag

tanks

1 Taking the soil sample
within the project area once
a year to measure the soil
quality

1 Management the oil spill in
the facility to prevent the
transport of contaminamd
the soil column

I Operation of transfer of fue
should be ceased
temporarily when detecting
any leaks from pipework
and storage tanks

T Notify the relevant
authority

1 Collect the contaminated
soil to be washed with the
water

1 Oil and water will be
separated via cilvater
separator

9 Dispose the waste into
proper designated area

1 Investigate the cause of the soil
pollution to come up with the
future sustainable solution

1 If found that oil leak from facility
contaminated community well, it i
company responsibility to provide
drinking water/provide proper
compensation

9 Assessment on the impact need 1
carried out and report need to be
available for the authority up on
request

1 The contaminated site should be
rehabilitated by the company in
collaboration with relevant
government institutions

1 Dispose the waste into proper
designated area

1 Investigate the cause of the soil
pollution to come up with the
future sustainable solatn
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The Company tostablish
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 th
pollutant transport from the
soil to the soil column
Taking the soil sample within
the project area once a year
measure the soil quality
Management of the spill in
the facility to prevent the
transport 6contaminant to
the soil column

Carrying out maintenance of
the water treatment system

Groundw
ater

Monitoring the groundwater
pumping rate Monitoring the
water utilization rate within
the facility to optimize the
water utilization

Monitor the groundwater

9 Stop pumping the
groundwater and find an
alternative source (mobilize
water tank from elsewhere
to maintain the operation ¢

9 Enhance tre@lanting in the
upland catchments to achieve
more recharge rate of rainfall to
groundwater

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

Quantity Over pumping pumping (drawdown level in the f.acnllty dry
the aquifer) T Momtprmg the groundwate 9 Arranged artificial recharge in the
Pumping rate must be lower pumping rate upper catchment area
than the sustainable capacity Il Mp_nltqung thewatgr 9 Perform assessment on the exist
(rate 6000 KL/day) ut|I!;at|on rat_e Wlthm the prevention and control measures
Control water utilization in facility to optimize the and implement the assessment
the facility water utilization results

Quality - Pollution due to Sampling measurement of tH § Minimize the spillinthe | T Inform the government that

over pumping

groundwater to detect the

ground surface

groundwater is contaminated and
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pollution

(salt water
intrusion and
groundwater
contamination)

trend of water quality change

1 Pumping rate lower than
sustainable level of
groundwater

1 Control the water utilization
rate in the facility

1 Fully paved the ground
surface to prevent the
transport of oil into soll
column

1 Constant monitoring on
quantity of the fuels for any
sign of leaks from the storag
tanks

9 conduct inspection to
pipework and tanks condition
and carry out maintenance
based in inspection results

9 Control the water utilization
rate in the facility

9 Response quickly to the
spill so that the risk of
contaminant transport
downward will ke reduced

9 If found water is
contaminated, company
should found the sources
and fix the problem

9 If found water is
contaminated, company
must report to relevant
government institutions

9 Pumping out the
contaminate water and
treated it

stop utilization of groundwater

1 Continuously monitor the
groundwater quality in the project
and also measure the groundwa
quality of well in surrounding
project area if the polluted well is
localized or entire aquifer

1 Investigate the cause and
implement the recommendations

9 Perform assessment on the exist
prevention and control measures
and implement the assessment
results

1 If found that oil leak from facility
contaminated community well, iis
company responsibility to provide
drinking water to community

9 Assessment on the impact need {
carried out and report need to be
available for the authority up on
request

9 Conduct inspection to pipework
and tanks condition and carry out
maintenance Is&d in inspection
results

9 Constant monitoring on quantity ¢
the fuels for any sign of leaks fron
the storage tanks

Waste
productio
n

General solid
waste

Production of
general solid
waste during the
operation

Only use the recyclable an
re-usable material/item

9 Collection system in the
facility

9 Separation of waste based
on classification

9 Collect properly the solid
waste and apply 3R
(recycle,reused. Reduced,
and disposal)

9 Dispose the waste into Tibar
control landfilled area

1 Manage the solid waste to achiey
the minimum target to landfill

9 Perform assessment and implem
the assessment results

1 Collect properly the solid waste
and apply 3R (recle, reused.
Reduced, and disposal)

Hazardous

From the bottom
product of tank

1 Proper collection system in

place

1 Have proper treatment

system of hazardous

9 Perform assessment and implem
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
treatment at the part of
waste management)

1 Produce the concrete
material from hazmat
(liquid hazmat is mixed
within the cancrete cement
and produce concrete blocl

1 Dispose in the Tibar
designated area Deploy
with tanker to Singapore
(optional)

9 Apply proper treatment system
9 Convert into the concrete block

material
9 Dispaose into Tibar dumpsite
9 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

9 Oil-water separator to treat]
the oil residue

1 Apply special treatment
method onsite or out
sourcing to the external
company to treat thesB
waste

1 Treated the oil residue anc
recycle into the reusable
fuel (third party should be
contracted to do it

1 Deliver the oil residue to thi
third party that already has
proper oil residue treatmen
in place

1 Deliver the oil residue to
Tibar (government provide(
the holding tank)

9 Proper collection of the
waste to be handled by the
third party

Perform assessment aintblement

the assessment results

Vehicle
coming in
and out of the
proposed
development

Traffic
managem
ent

1 Traffic
accident

9 Traffic volume
increase

9 Loss of life

= =4 =

Coordinate with DNTT to
install the traffic signal at the
point of entry

Proper traffic sign

Proper parking arrangement

Application of speed limit in

9 Report to the police on the
violation

1 Apply rule and regulation
on theviolation

1 Evacuate the injury if there

is any traffic injury to the

1 Maximum supervision to drivers

who are in action by the
management

1 perform assessment on the existi

measures and implement the
assessment results
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facility

= =2 =-a -2

the project area

Proper direction in the
terminal facility

Designated person to watch
the trafficand 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 ¢
vehicles

nearest clinic in Lauhata,
Liquica or national hospital

9 Proper direction in the
terminal facility

1 Designated person to watc|
the traffic and manage it

9 Slow down the speed

9 Two gates (entry and exit)
to avoid the congestion ang
incident

9 Compensation to the damaged

1 Apply rule and regulation on the
violation

9 Compensation to the damaged

Sea level rise

Coastal
inundation

E ]

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

9 Elevated floolevel at the
storage yard (based on tidé
measurement and HAT
data)

9 Adjust the groundwater
pumping, as the water will
be getting salty

1 Keep monitoring the sea level an
make plan accordingly

9 Perform assessment on the exist
measures and implement the
asessment results

Climate 9 Prepare report and recovery from
change 1 River improvement 1 Stop the operation the gmgrger;]cy . f floodi
. o | More frequent | q Retaining wall Proper temporarily T monitoring the sign of flooding
Flooding (in . ith hiah ) continuously and make plan
case La Nina) rain with hig dralr_lagg system i EvaCl_Jate thg staffs when accordingly
frequency 1 monitoring the sign of there is flooding 1 Conduct assessment on the impa
P gly P y resuming the operation
1 River improvement
1 Overtime, the project owner .
Drought (in | Prolong dry should investigate other 1 Deploy water from other | | xVater storage and rain water
. arvesting
case El Nino) | season source water such as sea sources

water desalination system
Minimize water utilization

1 Minimize water utilization

9 Sea water treatment (optional)
1 Provide water to the community
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Air
Quality

Various gases
from petroleum
product and other
volatile

High standard of design and
construction to eliminate the
leaking of VOCs
Implementation of Proper
SOP to eliminate the
operdion error that cause
leaking

Proper maintenance system
to ensure the system operatg
optimally

PPE/respiratory equipment
protection

Control the inside

1 Evaluate if the VOCs level
is in tolerance or
abnormality due to any
leaking

1 Other control measures cal
be referred to spill control
management in the tank,
filling area, jetty and pipes
(in case of spill)

1 Stop the operation when th

1 Measurement or detection of the
VOCs with automatic
measureent sensor of gas
emission to know the quantity of
emission

9 Vapor condensing

1 Install vapor recovery unit

I Catalytic oxidizer

1 Vapor combustion unit

1 Gas absorption unit

I Evaluate if the VOCs level is in
tolerance or abnormality due to
any leaking

1
VOCs from 1 1 Regore the operation of the fuel
compound that temperature to the tank VOCs level are above the |  terminal
the tank and . |
filing area | M@y causethe | f Tree planting at the buffer normalrange. {1 Conduct the assessment and rep
g long-term health zone 11 Check the operation syster  if there is any complaint from the
issue or 1 Inspection regularly the pipe| to ensure no failure or community regarding the air
. and tank ® ensure that the malfunction of any quality
respiratory o ; i instrument i [
roblem system is in optimal operatio ] 1 Inspection regularly the pipe and
P condition 1 Take necessary actionto |  tank to ensure that the system is
1 Maintenance regularly and restore the condition or optimal operation condition
training of the staff to solving the problem 1 Maintenance regularly and
optimize the operation I PPE or respiratory training of the staff to optimize
performance equipment protection the operation performance
1 Check the operation system 1 Follow up the report on the
ensure no failure or accident
malfunction of any 9 Conduct the assessment on the
instrument existing prevention and control
measures and perform the
assessment result
1 See the fire management in 1 Measurement or detection of the
the tank (in case fire) flue gas with automatic
In case large CO,. CO. SO2 1 Prevent the fire from 9 Measurement of the gas measurement sensor of gas
fire incident NOZ, ' ' occurring (high standard emission (CO2, CO, and emission to know the quantity of

(emergency )

design of fireprotection, no
smoking inside the facility,
etc., see the fire managemer

system)

S0O2, NO2)
1 Use proper and adequate
PPE

1 Stop the fuel terminal

emission

1 Evaluate if the gas emission leve
is in tolerance or abnormality dué
to any leaking
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91 Prevent the leaking through
proper high standard design
and construction,
Implementation of proper
SOP to prevent the operatiof
error, etc.

1 Planting tree in the buffer
zonearea to absorb the gas
emission

1 Measurement of the gas
emission (CO2, CO, and
S02, NO2)

1 PPE

operation to focus on the
effort to deal with the
emergency

9 Evacuation of employees
and people within the
location, including the
community

9 Disseminate the informatiol
so that the people will avoi(
the nearby location

1 Application of emergency
response system (fire
contingency plan)

1 Implement firecontingency
planning procedure

9 Other control measures cal
be referred to fire control
management in the tank,
filling area, jetty and pipes
(in case of fire)

1 Notify relevant authority on
the incident

1 Restore the operation of the fuel
terminal

9 Conduct the assessment and rep|
if there is any comlaint from the
community regarding the air
quality

1 Inspection regularly the pipe and
tank to ensure that the system is
optimal operation condition

1 Maintenance regularly and
training of the staff to optimize
the operation performance

9 Follow up thereport on the
accident

Occupati
onal
Health
and
Safety

Proper
Design
Operation

and

= =

Integrity of
workplace
structure
Severe weathe
and facility
shutdown
Woks  space
and Exit

Fire Precaution
Lavatory and
Shower
Portable wate
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

E ]

OHS training
Visitor
orientation
New employee
and contracto
training

Area Sighage
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

= =4 =

Air quality
Fire and

explosion
Corrosive,

oxidation, and

Detail provided in the annex 13
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reactive
chemical
1 Volatile
Organic
compound

Other Special
Hazard

Detail provided in th@nnex 13

Peroneal
Protective
Equipment
(PPE)

Protection
equipment to
protect  varioug
part of the body tq
prevent the hazar
(eyes, nose, ea
skin, hat, body,
foot, etc.)

Detail provided in the annex 13

Commun
ity health
and
safety

9 Groundwat
er
accessibilit
y

1 Traffic
accident

1 Large fire
hazard

T Water
conservation
and monitoring
system

1 Traffic
management
system

9 Fire hazard
management
and
socialization to
the community
members in
Lauhata, as
well as
evacuation

route

Actions to be dken 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

1 RePlant the buffer zone to
provide the buffer protection

1 Regular maintenance of
buffer zone

9 Other Preventative measure
to be implemented can be
referred to the Preventative
measures for Oil Spill and
Fire hazard in this column

9 Other control measures to
be implemented can be
referred to the Preventative
measures for Qil Spill and
Fire hazardn this column

1 Monitoring the plant and maintain
the integrity of the plant during
the operation

9 Perform assessment on the exist
preventative and control measure
and implement the assessment
result

9 Other Corrective measures to be
implemented can beferred to the
Corrective measures for Oil Spill
and Fire hazard in this column.

Marine water
and terrestrial

Marie pollution:

1 Quality
Degradation of
fish

1 (Kill the fish
and other
living
organism

1 Contaminated
the coral

1 Seawater/beac
h become un
swimmable

1 Kill dugong
and other
marine
mammal

1 Kill migratory
bird

1 Kill/pollute the
mangrove
community

1 Impacted the
sea weed
production

1 High standard in design and
constrution of the system
that will prevent the oil spill
into the marine water body

1 Follow proper operating
procedure to prevent the oil
spill

1 Proper supervision of the
work item to control the
quality of work

1 Prevention of oil spill in the
jetty that will dfect the bird
migratory

1 Other Preventative measure
to be implemented can be
referred to the Preventative
measures for Oil Spill and
Fire hazard in this column

9 Stop the operation to focus
all the resource in managin
the emergency

1 Implement the oil spill
contingency plan

9 Oil boom to control the oil
spill in the marine water
body

1 Remove the oil in the watel
body as soon as possible
before spread out into the
larger area

1 Competent emergency teal
will control and minimize
the impacts of the spill

9 Notify relevant authority

9 Cleaning the coral and the
beach from the pollutant or
oil spill

9 Clean the mangrove and
replant if for the dead
mangrove

9 Other Control measures tg
be implemented can be
referred to the Preventative
measures for Oil Spill and
Fire hazard in this column.

1 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

1 Measures to the total
Petroleum Hydrocarbon (TPH)
in the marine water body to
know the TPH level compa
to the bench mark value (TPH
value prior to the operation of
the fuel terminal)

1 Take the sample of the fish
(small, medium, and large size)
to measures the baccumulation
of the pollutant inside the body
(TPH).

i Cleaning the coral and the bea
from the pollutant or oil spill

i Clean the mangrove and replan
if for the dead mangrove

9 Compensation of loss income
from mangrove, fishery, sea
weed production, and salt
production
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1 Impacted salt
production due
to
contamination

9 Compensation to the loss incom
from recreational facility (due to
unclean kbach, not visitor
coming to the place)

1 Collect the dead body of fish,
bird, and inventory the damage

9 Compensation of the coral
damaged

Operation light
Bird-migratory
and turtle
reproduction

1 Design of the lighting in the
jetty such that the light does
not affect the bird migratory
and turtle reproduction

1 Port operation or unloading
fuel to be done only during
the day time

9 Coordinate with the port
authority to choose proper
lighting system in the jetty
to know operate with the
limit of allowance

1 Monitoring the impact of light to
the migratory bird

9 Damaged of coral will be assess€
and proper compensation shall bg
applied
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Tablel.4 Expected Impacts and Mitigation Measures during the Decommigsitdof Fuel Storage Terminal

Occupat
ional
Health
and
Safety
(OHS)

People who work insid¢
the facility

Work related
electricity

1o

The work must be
performed by well traineg
and specialize electrician
Apply the proper PPE
during the work executior
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
amhulance, Bombeiros,
and police)

Other control measures ca
be referred to the same

under Construction stage

I The treatment and recovery (¢
the victim is on the expenses
of the project owner (let the
staff recovery prior to the
joining the team)

9 Proper compensation to be
applied, in case loss of life or
long-term health
impact/physical body

9 Report should be submitted
to the relevant government
agencies

1 If the victim has already
helped and treated, the work
can continued

9 Take the lesson from the
event, to avoid the same
mistake for the remaining
work

Exposure to heat

=a =

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 suhurn,
the supervisor must ask hi
to stop the work and ask th
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

1 Let the worker get some rest
and get heal prior to joining
the team again

1 Proper compensation in casg
of death orlongterm health
impacts (i.e. skin cancer)

1 Prepare the report on the
incident to know the cause
and share the report to the
relevant authority if required

9 Take lesson from the event |{
avoid the same mistake or

51| Page



Supervisor to supervise
and control the worker to
follow the proper SOP in
executing each work iterm
Other preventive
measures can be referre
to the same under
Construction stage

response team (ambulance
Other control measures ca
be referred to the same
under Construction stage

incident

Exposure to dust
and particulate
matter

E ]

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 andidperse
the dust

Isolated the working area
with the perimeter fencin
Maintain the water
resource for washing in
the project site

Other preventive
measures can be referre
to the same under

Construction stage

Stop the activity that
generate the duahd
particular matter

Proper use of PPE
Reduce speed of vehicle
entering the project area
Evaluate if anyone has
some issue that need furth
action (treatment)
Evacuate to the nearest
clinic or hospital

Other control measures ca
be referred to the sam

under Construction stage

9 Treat the victim and let get
better prior to joining the tean
again

1 Report on the incident if
major

9 Compensation for the major
impact that cause death or
log-term health impact

9 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.)

== =a =N

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/vaicles
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 caretreferred
to the same under

Construction stage

9 Suspend temporally the jo

(could be isolated one) an
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 ca
be referred to the same
under Construction stage

f
f

f
f

Payment of the damaged if
needed

Proper compensation in case
death or any longerm impact
to the physic or heath
Investigate the accident and
report to the relevant authorit
Take the lesson from the
event for future reference

Risk of Health

= =

Proper health check up t
ensure that workers are i
good health condition
Using the proper PPE
Non-alcohol policy
during the work executiol
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 conditiol
Bring the person to the
clinic or hospital for
medical check

Investigate the health
condition to know itthere is
any longterm impact
Other control measures ca
be referred to the same

il
il

Let the worker take rest and
receive proper treatment
Proper health insurance
coverage or compensation,
especially to the logerm
impact or death

Produce the report and
submitted to the relevant
health authority if required
Resume the job and continu
monitor the health of the
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specific work duringhe
demolition

Other preventive
measures can be referre
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
personel 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 referre

to the same under

Construction stage

9 Suspend temporally the jo

(could be isolated one) an
provide the assistance to
victim

Apply the first aid to help
the victim

Contact the ambulance to
come and eacuate 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 ca
be referred to the same
under Construction stage

1 Payment of the damaged if
needed

9 Proper compensation in cas€
death or any longerm impact
to the physic or heath

1 Investigate the accident and
report to the relevant authorit

9 Take the lesson from the
event for future reference
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Vehicular get in and
out ofconstruction
area

Vehicle taking the
demolished or
dismantled material

Temporary
congestion

== =a =N

= =

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/vaicles
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/ ar¢
Putup traffic signs in the
area

Other preventive
measures can be referre
to the same under
Construction stage

9 Dedicated person to involv,

and direct the flow and give
the priority and stop the
other to avoid the accident

Other control measures ca
bereferred 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

9 Payment of the damaged

9 Proper compensation in cas€
death

1 Investigate the accident and
report to the relevant authorit

9 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/vaicles
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 caretreferred
to the same under

Construction stage

police, and Bombeiros )

i Other contromeasures 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 an
well trained with the
experience can get inside
the confined space
Detection of the chemical
or gas inside theonfined
space to ensure that the
concentration of chemica
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

9 Temporary suspend the
activity to deal with the
accident

9 Evacuate the victim persor|
to the safest area (non
confined space) and
evaluate the condition
quickly

1 Provide the first aichs
necessary

9 Call the emergency
response team to evacuate
the victim to the nearest
clinic or hospital for
further medical assistance

f

f

Prepare the incident report o
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 t
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
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and cleaning with
freshwater for several
time prior to lifting and
dismantling

Pipe also should be blow
is the high pressure pum
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 caust
any health impact

9 Submit the report to the

1 Improve the SOP of working

9 Resumeahe work

relevant authority

in the confined space area of
structure so that similar
mistake shall not be repeate

Potentially
death

cause

= =

Only very specialized an
well trained with the
experience can get insig
the confined space
Detection of the chemice
or gas inside the confine
space to ensure that f
concentration of chemicg
or gas is fairly low so i
would not impacted th
health

Proper SOP in
dismantling the confine
space like tank, pipe, ¢
drainage/underground
system

Wear proper PPE

Tank should be empt
and cleaning with
freshwater for severg
time prior to lifting and
dismantling

Pipe also should be blo
is the high pressure pum
to let all the trapped gg

or fuel come out of th

Temporary suspend the
activity to deal with the
accident

Evacuate the victim persor
to the safest area (non
confined spce) and
evaluate the condition
quickly

Contact the emergency
response team to evacuat
the victim to hospital for
further action

Conduct the autopsy work
to know the main cause of
death

9 Prepare the incident report ¢

9 Resume the work

the issue to know the cau
and povide the any priol
action before the demolitio
of the confined
space/structure

Apply proper compensation t
the death and other actig
such as funeral
Perform the comprehensiy
investigation, involve som
independent authority such
PNTL to know @sure the
transparency

Submit the report to th
relevant authority

Improve the SOP of workin
in the confined space area
structure so that similg
mistake shall not be repeateq
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pipe prior to demolish o
undue

Hazardous waste

9 Priorto dismantling the
work, it should be ensure
already that no more
sludge inside the tank

9 Collecting the hazardous
waste and store into the
proper place

1 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

9 Other preventive
measures can be referre
to the same under
operation stage

9 If any hazmat is found in

the confined space during
the starting of
decommission work, the
decommission work need
to be susperatl 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 oilvater
separator

Discharge the water into th
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 sam|
under operation stage

1 Report the hazardous materi
presence

9 Review the SOP and
improved if needed

1 Monitored the hazmat
treatment system

Wastesolid waste
T valuable one
(Junk metal from
storage tank, pipe,
other metal, pipe)

Preventive measures can |
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

9 Product report on the solid
waste management

9 Appraised the economic valu
of valuable metal

9 Other corrective measures
can be referred to the same
under operation stage
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within the project area

Noise .
up to radius 50 m

Disturb the
convenience of the
community

1 Schedule the work
execution during the day
time only

T Using the PPE to protect
the hearing system

9 Inform to the community
regarding the work that
potentially poduce noise

T Using the equipment that
produce less noise

9 Constructing the noise
barrier through the
perimeter fencing and
cover to absorb the noise

9 Proper maintenance of
equipment that produce
less noise

9 Other preventive measure
can be referred to the sam
under construction period

Stop the operation the nois
level very high that cause
an issue in the community
Do not using multiple
equipmenbr machine that
potentially produce
cumulative noise level that
is high

Monitor always the noise
level within the project areg
and set the maximum level
of 80 DB at the
boundary/fence. Beyond
this point, the noise impact
would be minimum

Using the PPE side the
project site and or anyone
that access to the project
area

Other control measures
can be referred to the sam
under construction period

9 Receive and register the
complaint from community if
the noise level is high

9 Prepare the report on any
incident on the noise level

1 Improve the workflow of
work to achieve the objective
of work with minimum noise
level

9 Other corrective measures
can be referred to the same
under construction period

Health Hazard
issue

1 Schedule the work
execution during the day
time only

9 Using the PPE to protect
the hearing system

9 Inform to the community
regarding the work that
potentially produce noise

T Using the equipment that
produce less noise

9 Constructing the noise
barrier through the
perimeter fencing and
cover to absorb the noise

9 Proper maintenance of
equipment that produce
less noise

Stop the operation theoise
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 areg
and set the maximum level
of 80 DB 4 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

9 Receive and register th
complaint from community if
the noise level is high

9 Prepare the report on a
incident on the noise level

1 Improve the workflow of
work to achieve the objectiv
of work with minimum noise
level

9 Proper compensation to th
worker who have longerm
hearing impacts as a result
exposure too long with highe
noise level

9 Other corrective  measurg
can be referred to the san
under construction period
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9 Other preventive measure
can be referred to the sam
under construction period

area

Conduct the comprehensiv
medical examination to se¢
the hearing level of worker:
Other contrb measures
can be referred to the sam
under construction period

Vibratio
n

Within the radius of
100 m

Potential collapse
of old Aipelo
prison

9 Choose the method of
work of dismantling that
produce less or no vibratio

9 Monitor the vibration in
respect to the Aipelo priso

Do no operate multiple
equipment at the samtime
that produce higher
cumulative vibration level

9 Other preventive
measures can be referred
the same under constructic
period

If the vibration level is
significantly high near the
project boundary or fence,
then reconsider the metho
of work and equipment
used

Observed the vibration
level at the Aipelo prison,
to know is any major
vibration level

Assess the Aipelo prison tc
seethe level of collapse of
the structure

Other control measures
can be referred to the sam
under construction period

1 The company is fully
responsible to restore the
prison is there is any collapss
due to vibration

1 Compensation to governmen
loss (touwism visitors)

9 Report on the incident and
submitted to the relevant
authority including local
leaders

9 Other corrective measures
can be referred to the same
under construction period

Structural crack of
the building within
the radius of 50 m

9 Choose the method of
work of dismantling that
produce less or no vibratio

9 Monitor the vibration in
respect to any structure
nearby project location

91Do no operate multiple
equipment at the same tim
that produce higher
cumulative vibration level

9 Other preventive
measures can be referred
the same under constructiq
period

If the vibration level is
significantly high near the
project boundary or fence,
then reconsider the methot
of work and equipment
used

Observed the vibration
level at theAipelo 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 sam

9 Compensation of the damagg
(to be negotiated with the
owner)

9 Potentially rebuild it

1 Report on the incident

9 Other corrective measures
can be referred to the same
under construction period
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under construction period

30 people will loss
the job and income

Cannot be prevented

9 Proper compensation or
pension payment to the
workers

9 Social security coverage fc
the benefit in case losing
the job

9 Find other job or if company
has other business model, th
company catake over the
workers

9 Workers may take the pensiq
and do some business to
sustain their life and the
family

Social loss of opportunity and| Project owner will Find ofh ct lacation t
; . ind other project location to
Impacts | job loss the economic Cannot be prevented Cannot be controlled prol .
. construct the new facility
opportunity
Fuel supply will
be impacted and {1 Other fuel terminal
. er fuel terminal can
pqtent@lly the Cannot be prevented cover up the lacking Cannot be corrected
price will increase 1 Price may increase
No tax payment to
pay Cannot be prevented Cannot be controlled
the government
Econom Loss of revenue
ic Loss of source of from the project Cannot be prevented Cannot be controlled Cannot be corrected
income owner
Impacts

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 oslymplemented effectively if budget is allocated properly by
the project owner. The following table provide summaryafgh costestimation of the mitigation
measures varioumpact identified during the projeshplementation.

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

Construction Period $ 188000 0
Operation $1,332,000 $300,000.00 $ 17,®0,000.00

Decommissionini $ 285,000 0 0

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 implenentation of EMP$s veryimportant toensure effectivémplementation of the plan

in order to achieve the objective of the environmental protection and social safeguard 3ysem.
following table provided the summary of impacts, cost, monitoring agency and frequency of monitoring
activity for the proposed pject development.
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Table1.6 Summarie®f Environmental Impact, Mitigation, and Monitoring Plans

IMPACT MITIGATION MONITORING
. o e Frequency and T
ﬁ;ggtnmental Mitigation Measures II\?AIetIS%a(:Jt:'IOS?biIity ggﬁ?{'&) Monitoring Measures means of II\?Agggg:snigility
verification
Construction Period
Air Quality 1 Operation of welimaintained| Project owner | US$ 45,000 (mainly § Periodic  qualitativel Day to day| Project owmer and
construction vehicle an to build the fece| monitoring within | monitoring especially regulatory agency (i
equipment to avoid pollute and operation cos§ mining areas; during dry period. necessary)
exhausts. for water spraying) | § Assessment of recor
1 Proper piling of spoil from of dust complaintg
earth work from workers ang
9 Spraying of water in thg communities  living
working area near project area.
9 Construct fence on th
project area
Marine water| § Construction of temporar] Project owner | $15,000 1 Measurement o| Day to day| Project owner ang
quality from soil detention basins to catq marine water quality monitoring, regulatory agency (i
erosion and filter the sediment after the rain (gralj especially after thq necessary)
1 Compact the soil durin sample) to measur] onset of rain.
the dry period with the the sediment
gravel or noreroded 9 Monitoring the TSS
material to prevent th of the effluentat the
erosion detention pond
Traffic 1 Installation of signage neg Project owner | US$ 30,000 1 Installation of| Day to day| Project owner ang
the facility to inform general permanent  signag| monitoring, regulatory agency (i

traffic those constructio
vehicles might make a
access in and out of th

facility.

1 Appointing designate
personnel to help smoothir
traffic  out during an
especially heavy vehicl
movement

1 Regulate speed limit in an

out of project area

near the facility to
inform general traffic
that costumet
vehicles are making
an access in and ol
of the facility
fIf a long queuing
actually happenel
and could heavily
disrupt traffic, severa

designated personni

especially after thg
onset of rain.

necessary)
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1 Only authorize personng
must drive the vehicles

should help
smoothing the traffic
in and out of the
facility.

Noise and 9 All noise-generating| Project owner | US$ 10,000 1 Record of complain| Day to day| Project owner an(
Vibration equipment should b about noise/vibratior] monitoring especially regulatory agency (i
insulated and wel from workers and during dry period. necessary)
maintained to ensure th communities  living
they operate within the noig near the project.
limits they were designed t 9 Follow with the noise
operate. level measurement
9 Operation of Noise
generating equipment shou
only be during the day
1 Provision of persona
protectiom  measures fron
noise to workers (see secti
on Occupational Health an
Safety)
Occupational Hazard minimizing measures; Project Owner | $30,000 Keep daily record ot Day to day| Project owner with

health and safety

1 Minimize exposure to hazar
through workers rotation an
limitation to working hours
(max. 8hrs)

9 Provision of training for
proper equipment handlin
and safety precautions f
equipment handling

9 Adequate supervision fg
handling of heavy machiner

9 Adjustment of work and res
period for workers wher
days are especially hot (e.
there have been sevel
hotter than usual days
Timor Leste in 2014).

1 Provision of adequate ar

easy access to drinkin

any event related to th
OSH inside the projec
area, including the
major accident relatel
to work execution

monitoring system

the surveillance
from local authority
and relevant agency
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Provision of PPE:

i Facemasks, eye protection
1 Earprotection

1 Helmet, boots, safety shoes
9 Rubber gloves
1 Body protection

water.

Operation Peiod

Flooding

1

= =A==

= =

= =4 =

=a =

Construction of retaining
flood protection in the
river

Elevated the floor level
Construction of mair|
drainage canal
Construction of o#water
separator

Isolated a major spill an
cleaned up quickly prior t
the heavy rain
Coastalwall protection
Frequent washing th
ground where the oil spi
prior to the heavy rain
Emergency flooding
insurance  for  highe
frequency of 50years
Flooding warning systen
and emergenc)
preparedness
Flood emergency respons
Monitoring the rainfall

Emergency respons
planning and recover
system

Monitoring the tidal level
Measurement of rainfall g

upstream area

Project owner

$1,000,000

Monitoring the
rainfall  in  the
upland catchmen
system

Tide gauge for tida
measurement
Inspection of the
flood protection
work

daily
long-term operation

to day and

Project

supervision
consultant ang
relevant governmen
agency (if needed)

owner,
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Major Oil spill

= =4 =4 =4 A _-a_a_a_2

= =

Purchase Oil Boomer

Oil Skimmer

Chemical Absorbent
In-situ burning system
Coastal Cleaning
Mangrove replanting
Coral rehabilitation
Cleaning of the impacte
beach

Design and construct th
fuel terminal and othe
supporting facility with
the highest standard in tk
industry to minimize the

equipment gor and
equipment failure
Developed the prope

operating procedure i
every part of operatin
system

Proper communicatio
protocol during the
operation

Prepare emergency @
response  planning ar
team

Monitoring of  marine
water quality

Implement emergenc

response plan
Compensation to the loss
Compensation to th
economic loss
Coordinate  with  the
national and internatione
team to help in case (
major large oil spill
Provide public informatior|
to close the beach acce

Project owner

CAPEX
$100,0000 (if
accident)

OPEX = $50,000

no

If accident, the cos
could be range fron

$10MT $15 M

Project owner to
monitoring the curren|
and wind to ensur
operation safety

Record daily
event inside the
fuel storage
facility

Record the
loading and

unloading event
in jetty

Project owner ang
relevant agencies (i
needed)
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due to pollution form the
oil

i Compensation of th
economic loss, especial
coastal community wh
are rely on the incom
from the coastal resource

1 Proper community
engagement plan

9 Proper insurance system

Fire hazard 1 Proper fire preventior Project owner | CAPEX = $00,000 | q Control the operatin¢ Day to day| Project owner an(
system (desigr OPEX =| system (automati¢ monitoring report to be
construction with  the $50,000/year control), i.e. mas reviewed by the
highest standard, prop balance and volumi relevant entity
operating procedure rate
minimize leaking from 1 Inspect the all the
the  system, contrg operating equipmen
processing) system before ani

1 Modern Fire preventiof after loading ang
equipment system i unloading the fuel
place

1 Well structure  ang
trained fire managemer
system

1 Fire drill and evacuatiof
system

9 Fire insurance system

Soil pollution from| §  Soil remediation system | Project owner | US$ 15,000 Monitoring periodically| Day to day| Project owner
oil spill f Minimize the spill by to detect as early g monitoring especially
proper design an possible the pollutan during fuel loading
operation transport from the soi and unloading
§ Taking the soil sampl to the soil column

within the project are:
once a year to measure t
soil quality

1 Management the oil spi
in the facility to prevent
the transport 0
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contaminant to the so
column

Wash  periodically the
ground surface that ths
contaminated by the ming
oil spill

Follow the proper SOP i
transferring the fuel tg
minimize the risk bspills

Groundwater

Enhance treglanting in
the upland catchments

achieve  more recharg
rate  of rainfall to
groundwater

Help population by
providing water supply i
their shall well get dry
Response quickly to th
spill so that the risk o
contaminant tranport
downward will be reduceg
Inform the governmen
that groundwater i
contaminated and sto
utilization of groundwater
Pumping out the
contaminate water an
treated it polluted water
Measure also the well i
surrounding project area
the polluted well is
localized or entire aquifer

Project owner

$15,000/year

Sampling

measurement of th
groundwater to
detect the trend o

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 i
the graindwater

pumping

Project owner ang
could be inspecte
by the relevant
government agencie
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Solid
impacts

waste|

Collect properly the solig
waste and apply 3F
(recycle, reusedReduced,
and disposal)

Dispose the waste int
Tibar control landfilled
area

Mange the solid waste t
achieve the minimun
target to landfill

Have proper treatmer
system of hazardou
material (see the methg
of treatment at the part ¢
waste management)
Produce the concret
material from hazma
(liguid hazmat is mixed
within the concrete ceme
and produce concret
block

Apply special treatmen
method onsite or ol
scorching the externg
company to treat the 3B
waste Treated the o
residue and recycle int
the reusable fuel(third
party should be contracte
to do it

Deliver the oil residue tc
the third party that alread
has proper oil residu
treatment in place

Deliver the oil residue tc
Tibar (governmen
provided the holding tank
Proper collection of the
waste to be d&ndled by

the third party

Project owner

S$30,000

9 Record keeping an
assessment to ada
the practice.

1 Promote public
education on th¢
proper solid waste
collection system

Day to
monitoring

day
and

provide the monthly

report

Project owner|
(designated officer).
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Traffic impacts

= =Aa=a =2

Proper traffic managemet
system

Proper traffic signal
Proper parking
arrangement
Designated person t
watch the traffic anc
manage it
Limit the speed limit in
the project area

Only authorize perso
could drive the vehicle

Project Owner

$5,000/year

1 Keep the record o
vehicle in and out
of the project are:
and any relatec
event

T Record if any
traffic accident

Day to day
monitoring

Project owner
local authority

and

Climate change

E R

Proper design an
construction of the se
wall protection

Elevatal floor level at the
storage yard (based ¢
tidal measurement an
HAT data)

Adjust the groundwate
treatment, as the watg
will be getting salty

River improvement
Retaining wall

Proper drainage system
Construction of Wate
storage

Minimize the water

Project owner

$20,0009r.

Monitoring it tide
(already proposed)

Sharing the data @
the climate changg
information (rainfall
and tidal
measurement)

Project owner

70| Page



utilization

T Sea water treatmer
(optional)

1 Provide water to the
community

Occupational
health and safety

Hazard minimizing measures:

9 Minimize exposure to VOC

Project owner

US$ 35,000/ Year

It is recommended the
monitoring  measure
involve routine (every

Project owner|
(designated dicer)
can be coordinate

usually associated  wit year) risk assessmel with local forestry
gasoline through rotation ¢ involving the following officer
workers handling diesel fue objectives:
and gasoline. 1 Identify where fire
1 And limitation to working and explosion hazard
hours (max. &rs) may exist;
9 Consider procedure
Provision of PPE: practices, what havi
1 Use of proper PPE fo been done wrongly
workers exposed to hig what and who hawve
emission of VOC (espeally been affected;
during handling of transfe I Evaluate the findings
of fuel into storage). and see if
1 Provision of PPE for worker precautionary
exposed to high risk fron measures
fire and explosion. implemented are
enough to
significantly  reduce
risk from fire and
explosion.
i Keep a good recor
of the findings
1 Plan for intervention
as found necessary
Air Quality 1 Prevent the fire fron| Project Owner | $50,000/year 1 Automatic Report to beg Project owner,
occurring (high standar instrumentation td generated every { ANPM, and
design of fire protection measures the gg months and DNCPIA
no smoking inside th¢ emission to bg submitted to the

facility, etc., see the firg
management system)

installed in the fuel

terminal system

relevant governmen

agencies
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the
proper
design

T Prevent
through
standard
construction,
Implementation of prope
SOP to prevent th
operation erroretc.

Vapor condensing

Install vapor recovery un
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 buffe
zone

PPE

leaking
high
an

= = = =4 =8 -8 -

=

I Tree planting tdbe

made in the buffel
zone of the project

Community Health
and Safety

1 Water conservation
monitoring system

1 Traffic management system

i Fire hazard management a

an

socialization to the
community members i
Lauhata, as  well a

evacuation route

Project owner

$50,000/year

DecommissioningPeriod

Traffic

1 Installation of signage ned
the facility to inform general

traffic that vehicular
movement access in and @
of the facility.

1 Personnel to direct the traff
when necessary

Project owner

US$ 2000
/decommissioning

T1f a

1 Installation of

permanent  signag
near the facility to
inform general traffic
that costumet
vehicles are making
an access in and ol
of the facility

long queuing

Day to day
monitoring,
especially after thg

onset of rain.

Project owner
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actually happenel
and could heavily
disrupt traffic, severa|
designated personni
should help
smoothing the traffig
in and out of the
facility.

Noise

T All noise-generating
equipmat should be
insulated and wel
maintained to ensure th
they operate within the nois
limits they were designed t
operate.

9 Operation of Noise
generating equipment shou
only be during the day

9 Provision of persona
protection measures frol
noise to wokers (see sectio
on Occupational Health an
Safety)

Project owner

US$ 1,000

9 Record of complain

about noise/vibratior
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:

9 Minimize exposure to hazar
through workers rotation an
limitation to working hours
(max. 8hrs)

9 Provision of training for
proper equipment handlin
and safety precautions f
equipment handling

9 Adequate supervision fg
handling of heavy machiner

1 Adjustment of work and res
period for workers wher
days are especially hot (e.

there have been sevel

$30,000
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hotter than usual days
Timor Leste in 2014).

1 Provision of adequate ar
easy access to drinkin
water.

9 Minimize exposure to VOC
usually  associated with
gasoline through rotation ¢
workers handling diesel fue
and gasoline.

Provision of PPE:

9 Facemasks, eye protection
1 Ear protection

1 Helmet, boots, safety shoeg
9 Rubber gloves

Social and
economic impacts

1 Compensation to th
employee

1 Transfer the employee t
other facility and busines
modality

Project
and
inside
facility

owner
worker
the

$100,000

Project owner ang
relevant governmen
agency
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1.7 Performancelndicators

Effective implementation of any plan is only possible with the rigorous monitoring sy®feboth

internal and external parties. To be objective, the some performance indicators and baseline information
must be used by the relevant partid®erformance idicator must result in the compliance to standard
performance of clear environmental parameténsollowing performance indicators shall bsed agpart

of the environmental management plan (EMP) documentstady, to judge the compliance of project
owner to the overall implementation of the EMP duringpiugect execution

OSH (IFC Standard, 2007)

Noise Indicato(relevant to human health)

Ambient ar quality (IFC standard)

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

Drinking water quality standard (WHO)

Effluent waste water quality standard (WHO and IFC)

91 Drinking Water Quality Standard established by the Ministry of Health, Tirheste

=A =4 =4 4 -4 =9

The following table provides the summary of indicator to be complied in ordehieve the objective of
the environmental protection and social safeguard principles.

Table 1. Bummary of Environmental Performance Indicator

Occupational Health an

Number of Incident pe

Safety (OHS) month Zero
Noise indicator at the
Noise Level receiving site <80dB without PPE

CO, Refer to the table 1.8
Refer to the table 1.8
NO,
Refer to the table 1.8
Ambient Air Quality PM,s
Refer to the table 1.8
PMio
Refer to the table 1.8
SG
Drinkable Refer to the standard quality of drinking water: Physi
Chemical, and Biological indicator
Receiving water Quality| Swimmable The discharge of any effluent to a water body shall
9 y cause the water body to lost its function as swimmablg
Fishable waste load into water body but the fish is still eatable
health standard
Effluent waste wate| BODs, mg/L 25
discharge 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, ( <3
Total Coliform ,
MPN/100 mL 400

Table 18 Ambient Air QualityIndicators

Parameter Average Period Guideline 3%;
. 24-hour 20
Sulfur dioxide (SQ) 10 minute 500
. . 1-year 40
Nitrogen dioxide (NG) T-hour 200
PMuo 1-year 20
24-hour 50
1-year 10
PMes 24-hour 25
Ozone 8-hour daily maximum | 100
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Table 1.9Drinking Water QualityStandardsn Timor1 Leste(WHO)

1|PH 6.5-8.5 PH meter

2|E. Conductivity [mc/cm M5 Conductivity meter
3|TSS mg/L 50|Gravimentry

4|TDS mg/L 1000|Gravimentry
5|5alinity ppt 0.25|Conductivity meter
6|Temperature |C Matural Conductivity meter
7|Turbidity NTU S5NTU Turbidity meter
1|MNH3-N mg/L 1.5|Spectrophotometer
2|NO3-N mg/L 10|Spectrophotometer
3|NO2-N mg/L 1|Spectrophotometer
4|Fe mg/L 0.3|Spectrophotometer
3[Mn mg/L 0.5|Spectrophotometer
6|Flouride mg/L 1.5|Spectrophotometer
7|Cl2 mg/L 0.5|compactor
8|Ca.Hardness  |mg/L NS Titration

I|Arsenic mg/L 0.01|{compactor

Total hardness |mg/L 200(Titration
10{Total alkalinity [mg/L NS Titration
11|5ulphate mg/L 250(Spectrophotometer
Biological

1|Total Coliform |CFU/100 mL 0O{Membrane Filtration
2|E. Coli CFU/100 mL 0O{Membrane Filtration

Timor 1 Leste haslso definedand formulated it®wnedstandard by taking referené®m bestpractice
internationally (WHO)and practice inhe Ministry of Health many years. The following table shows the
standard drinking water qualiparameterswhichlimits on up 15 parameters.
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Table 1.1Mrinking Water Quality Parameters Set by MinistryH#falth of Timor i Leste

No Parameter Unit s;?ﬁgard Criteria for standard value
Physical
1 Color TCU <5 Acceptabilityshould have no visibleolor
2 PH 6.57 8.5 Acceptable withirthis range
Un- No objectable taste anddor felt from the
3 Taste anador .
objectable | user
4 TDS Mg/L 1000 Not acceptable >1000 and <600 is good
5 Turbidity NTU <5 Need fo_r cl_ean water. Below 1 NTU is go
for chlorination
6 Arsenic Mgl/L 0.01 Health based: It is toxic fo_r the body and
demonstrated to be essential
7 Fluoride (as F — 15 Health based: cause fluorosis (<0.5 pq
1) 9 ' Artificial fluoridation 05i 1 Mg/L
8 Hardness ay mglL 200 Acceptability :Scale deposition above 2(
CaCos3 ppm
Acceptability: Iron stains in laundry an
plumbing fixtures(>0.3 ppm). Health base(
o Iron (as Fe2+) | mg/L 0.3 2 Mg/L No significant health impact know
up to 2 Mg/L
Manganese (a Acceptability: Taste (0.1 mg/L). Health basg
10 9 mg/L 0.4 | (0.4) Mn stains in laundry and fixtures at (
Mn2+)
Mg/L
Health based: 50 mig/asnitrate (1 mg/L as
11 Nitrate (as N©) | mg/L 50 nitrate nitrogen. Based (o
methaemoglobinaemia in infant
Acceptability: cause Taste 260 sodium
12 Sulfate(S0O4-2) | Mg/L 250 sulfate). There is a gastrointestinal effect
excesoncentration
Residual Acceptability : Measure at tap point a
13 chlorine mg/L 01-0.3 only applicable to the water system ti
applieschlorination
Health based: must not be present in 959
14 Total Coliform MPN/100 0 sampletakfan Fhroughouthe year. Indicator
mL for contamination or incomplete treatment
months period
E. Coli or
15 Thermos ,\(A:I‘_)“m/ 1001 Health based: indicator for fecal
tolerant bacteria 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 contiouadoptingno developmenscenario The

following table provide the positive and negasiviempacts 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 Pt@)evelopment

1 High return of investment on th
project development

1. Temporary Environmental impacts during f 1 Provide stable fuel supply wit
construction that can be managed-sie the competitive price _

2. Oil spill impacts that can be managed but 1 Contribute to the economics
of major spill and could cause the coasti Timor i Leste (national and loca
pollution in Lauhata)

3. Potential large fire hazard but can | Create the jobs and oth
minimize with high standardf design and economic opportunities
construction and other fire protection syste| 1 ~ Contribution directly to the

4. Pollution of VoCsi can be minimized with taxation to the government
proper design of the system and on Timori Leste
mitigation measure 1 Provide various corporat

5. Contribute to the marine water quali responsibility to the loca
degradation population

Project 6. Contribute to the air quality degraam (if | § Enhance more foreign dire
Development there is any major fire that create the smoke investment to the country
1 No job creation and no other opportunit
will be created 1 No marine water pollution and n
1 No income to the country from the t other disturbance in the coral a
payment other coastal resources
No project 1 Perhaps high fuel price in TimdrLeste| 1 No environmental and soci
Development due to lack of competition impacts

1.8.1 Positive to the project owner

The proposed project development shall contribute maximum profittgaie project owner andhis is

main positivepoint that driveghe development of this project. According to market feasibility study and
business plan developed internally by the Global Qil Storage Terminal, the project will generate high
return on the invesient in the future due to competitive advantages that the compamgjvkasbythe
modality adopted in thiproject (higher capacity of storage, closed distance to soon to be complete Tibar
Port, and high capacity of professional employee hire by the aohpa

o High return of investment (profit oriented project)
0 Has a competitive advantages
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0 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 higpriority to diversify the economic, by means of increase the domestic revenue that
currently not sufficient to sustain the governmenperation This project will contribute directly to the
domestic revenue through the tax payment and enhancing thdaresga 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 Leste

250 MW of power plants have been constructed by the government of Tibeste with an intention to

support the social and economic development of the country. At the moment, theamtibagiacity 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 wgliion of the electricity in Timair 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 TimdrLeste.

The projected utilization by the proposedjpob 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 establiByeDTL at $.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 Calculationof Energy Use ahtotal monhly belling

100 8| $ 0.24|$ 192.00| $ 5,760.00

This means that annual contribution of the projecthi® government revenueom energy sector is
around $70,000, whiitis a significant contributiorBeside the revenue contribution from the energy
utilization, the presence of the project will contribute to thepaymentto the petroleum authority and
the Ministry of Finance. The monthind annual income tax at the Ministry @fi&ce has established at
the rate of 0.5% and 10% respectively. Dajieg on the income from the petroleum product sale, the tax
can be easily calculatedlhe following table shows the revenue projection and estimate income as well
as the storage fee that the project owner shall contribute podjeet.
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Table.1.13 Annual Storage Fee to be paid to the Government

Year Diesel Gasoline Total Quantity (liters) Storage Fee

2021 3,200,000.00 1,200,000.00 4,400,000.00] $ 154,000.00
2022 3,680,000.00 1,380,000.00 5,060,000.00] $ 177,100.00
2023 4,232,000.00 1,656,000.00 5,888,000.00| $ 206,080.00
2024 4,866,800.00 1,987,200.00 6,854,000.00| $ 239,890.00
2025 5,596,820.00 2,384,640.00 7,981,460.00] $ 279,351.10
2026 5,764,724.60 2,456,179.20 8,220,903.80| $ 287,731.63
2027 5,937,666.34 2,529,864.58 8,467,530.91] $ 296,363.58
2028 6,115,796.33 2,605,760.51 8,721,556.84| S 305,254.49
2029 6,299,270.22 2,683,933.33 8,983,203.55| $ 314,412.12
2030 6,488,248.32 2,764,451.33 9,252,699.65| $ 323,844.49

Source: Business Plan of Global Oil Terminal, 2014

As no refinery in Timofi Lestethat has establishethe above downstream petroleum product will be
imported, which subject to import duty. Thev er a g e
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

mport

duty

per

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

itter

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 i Leste. Beside the import duty, the project owner will also be subject to maatklyaxof the

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

1 Tax payment, tax payment, can calculate

1 Positive signal to more foreign direct investment
1 Multiplying effect to the economic grow (local economy for instance servicstzogl

Beside the direct financial benefit that government will be entitled, there are still other intangible
economic benefits that will be realized including sending the ipesslignal to other foreign direct
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investment to come and invest in TimokLeste. 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 i Leste. Moreover, he presence of the project in TimioiLeste andhe local community in
Lauhata, othempositive impacts will be also realized such as service, transportation, restataant

1.8.2.2 Job Creation and Technical Transfer

The VIII government hasn 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 woikées required.

Beside the job creation, the presence of project development shall contribute to the skill and technical
knowledge transfer from foreign country to TimiorLeste. At the beginning of the operation, many
foreigners shall participate indhoperation, especially skill people with the high technical khow
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 willfuliiethe
operation and maintenance of the facility.

1.8.2.3 Sustainable supply of Fuel in Timoi Leste

The proposed project development will become the fourth fuel storage in Tibremte with the largest
capacity of the storage. With the competition, xpected 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 timdetindry to the buyer whout any
interruption.

1.8.2.4 Social corporate responsibility to the local community

The project owner is doing business in Tindreste and has contributed various volunteers work to the
public and societies. During the emergency due heavy rain in(Nddrch 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 publicand societyIn the future, this kindf SCR could be designed more systematic so that it will
allow the public to adit and report the achievement, especially contribution to the local community in
Lauhata shall become a priority of SCR target.

Considering the morpositive impacts that project development can contribute, it is recommenthes
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 fuejestpraject 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 tendorse this propose business development.
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2. PROJECT PROPONENT

Global Oil Storage Terming]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 olil
and gas industry as well as in infrastructure developmantimor Leste, the gup (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 Isgc 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 TimoLeste.

2.1Contact Information

The project is proposed by Global Oil Storage Term{ihlUL), Lda. The office is located in the
AvenidaPresidentdNicolau Lobatg next toComoroRiver, Dili T Timor Leste. The following map shows
the location of the existing office of Global Oil Storage Terminal

Rua. AVem‘da
5 el residente
1 7,“'59\‘[’&()1‘ bato

Google E4

Figure.2.1 ExistingLocation of Global Oil Storage Terminal in Dili
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The companyés contact detail is provided as f ol

Mr. Kelvin Lim Project Manager
Tel: +670 7706 0008
Email: Kelvin.lim@globalsgp.com

Project Manager (FEED Design)
Mr. Bani
Email: annadurai.banikaran@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.

Figure2.2 Management Structure of Global Oil Storage Terminal

General Director SRR Auditing Board

!

Manager of Manager of Manager of Finance
Operation and HSSE Marketing and General affair
§ ! }

- - | Finance
Senior Supervisor of | Technical Service| | HSSE | Supervisor
o

v | Affair
Fuel Storage | Assistance of HSSE | Supervisor
Sales Admin

Distribution

Gate keeper

The project owner should be flexible to modify this organogram based on the need in the organization in
respondingdo the vision and objective of the project development.
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2.3Company Vision and Values

To be customero6s first choice in the area of petr
exceeding class wholesale and retail level oil supplies and egrthicough continuous improvement
driven by integrity, trustworthiness, responsibility, teamwork and operational excellence.

The strategy to achieve our vision is to implement the roadmamission, which is enduring. It declares
our purpose as a company and serves as the standard against which we weigh our actions and decisions.

1 Energy that comes alive through focus on societallggtg

1 To create value and make a difference

1 Protectingthe health of our employees, the environment, and putting safety first at all times

1 Aim to achieve customer satisfaction and operational excellence through striving for quality and
gquantity (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 B.Ha lands, which has been secured by project owner. Project owner has also planned
for the use existing jetty structure lochtapproximately 300m to the east of project site as unloading
point of oil from tanker shipThe jetty belongs$o the Timor Cement SAvhere the rental arrangement
would be established to allow project owner to use the jetty for unloading thd feefolowing figure
provides information on the general layout of the projdtte detail engineering drawing of each
components of the projebtivealready being prepareuhd is presented in the appendix 11

Construction of the facility is planned to be completed witiyears. It is projected, thdty 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 Stian (See Annex 13 for more detailed drawing)
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There aretwo 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 sourcenobdettuel and

also other such power generation fuel. The specifications of gasoline andul¢salrepresented in the
following table.

Table 3.1 Summary of Physical and Chemical Properties of Gasoline

No Parameter Units RCIILE Grade Test Method
Min Max
il Sulphur mga/kg 150 All grades ASTM 0543
2 Research Octane Number (RON) - o2 All grades ASTM D2699
3 Motor Octane number (MON) -- 78 All grades ASTM D2700
4 Distilation, Final Boiling Point “C 210 All grades ASTM D86
5 Olefins Y viv 18 All grades ASTM D1319
5] Aromatic Yo viv 42 All grades ASTM D1319
7 Benzene % viv 3.0 All grades ASTM D5580
8 Lead mg/L 5.0 All grades ASTM D3237
All grades
o oxsigon o v 27 m?g?.;hda;m) ASTM D4815
3.5 (Wié’_l athanol) | ASTM D4815
10 Ethanol % ViV 10 All grades ASTM D4815
11 Oxygenates Except Ethanol, Each % viv 1.0 All grades ASTM D4815
12 Phosphorus Mg/l 1.3 All grades ASTM D3231
13 Copper corrossion (3hrs at 50°C) rating Class 1 All grades ASTM D130
14 Existent Gum (washed) mg/100 ml 5.0 All grades ASTM D381
15 Induction Period minutes 360 All grades ASTM D525
16 Rapid Vapour Pressure kPa 45 65 All grades ASTM D323
17 | Flexible Volatility Index index 100 All grades ﬁg$m ngs&
Table3.2 DieselFuel Specifications
No | Parameter Units HIEiE Test Method
Min Max
1 Sulphur Content mg/kg 500 ASTM D5453
2 Cetane Index -- 45.0 ASTM D4737
3 | Density at 15°C kgfmg? 820 850 T D190s
4 Distilation T95 c 360 ASTM D86
5 Polyaromatic Hydrocarbon (PAHSs) % m/m 11 IP 391
6 Ash Content % m/m 0.01 ASTM D482
7 Viscosity mm2/s 2.0 4.5 ASTM D445
8 Carbon residue (10% distilation residue) % m/m 0.2 ASTM D4530
9 Water Content ma/kg 200 ASTM D6304
10 | Total Contamination ma/kg 24 EN 12662
11 | Conductivity at Ambient Temperature pPS/m 50.0 ASTM D2624
12 | Oxidation Stability mg/L 25 ASTM D2274
13 | Colour Rating 2.0 ASTM D1500
14 | Copper Strip Corrosion (3 Hours at 50°C) Rating Class 1 ASTM D130
15 | Flash Point ] 61.5 ASTM D93
16 Filter Blocking Tendency Rating 2.0 ASTM D93
17 | Fatty Acid Methyl Ester (FAME) % viv 5.0 EN 14078
18 | Lubricity mm 0.46 IP 450

Underganding 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 waseintified by the project owner as the fiedflort toinvolve in the
current business of fuel supply and distribution in Tirhdreste. 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 thproject was also identified as viable one by taking advantdgdready
constructed jetty, where the size of the land is reasonably large to construct thevdieceatofthe fuel
terminal area

3.3 Project Category

The project document submitted to thatidnal 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 itoaer@ant, gople,

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 Diliiquica, approximately witi 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 thewér nearby the project location.

Figure3.2 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 froenpttoject 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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Google Earth

Figure.3.3 Extendf 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 spil 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 NGodastal research that has shown the coastal
marine habitat.

Classes
W Hard deep
B Hard mid
[1Hard shallow
Il Lagcon
[1Macroalgae
Il Mangrove
[[] Seagrass
[ Scft deep
Il Scft mid
Il Scft shallow

Figure3.4.Benthic Marine Habita§Source NOAA Coastal Research Program)

Therefore, the environmental investigation toward the northern side will be limited by the water depth
up to 30 meteras 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 pointasfgin, 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 KMseveral rivers locate along the northern part of
Liguica contrilute 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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Figure3.5 MajorRiver Contributing Runoff

The rainfaltrunoff analysis will be conducted to estimate thedioag risk carried by the small river that
will affect the directly to the project.

Figure 3.6Projedtocation along the National Road of DiliLiquica

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,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 improve in order to attract the tourism industry in the country.

The old PrisorAipelo 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 mayechyghe project.

Salt Lake Maubara
Maubara Fort
Lauhata Resort
Black Rock

Loes River

=A =4 =4 4 =

Toward the eastern side of the project boundary, thereaecreationatlesort and government major
project that could potentially affected by the project.

Tibar Rort Development

Industry area

Tibar Resort area

Kaitehu, protection area due to special coral reef

=A =4 —a 4

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

1 River contribute runoff to the marine aquatic environment
T Mountain hike
1 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, mdocus 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 Timori Leske 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 increasiagnitry

storage capacity that will contribute to easing of price fluctuatidonedfin domestic market. At the same

time, having such a large capacity of storage will ensure competitiveness of the business, the price which
wi || eventually be passed on to the customer 1in
feagbility study done by the project owner suggested that current increasing trend in fuel consumption
will continue and therefore, it is profitable for the project owtweconstruct larger capacity of the fuel
storage Further detail information on the busiss 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 constructmnthe facility will be completed withil3 years withoperation
planned to commence after the completion of construclibe. facility will be operated fully by the
project proponent. It is estimated that revenue over 10 years of operation in Timor ilesteav the

capital investment and come to fplofit 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 skgysemject proponent. General lay
out for the fuel storage complex is provided in the following figure.

Project components consist-ofi) unloading of fuel in Jetty, (ii) storing the fuel in the storage tanks, (jii)
transporting and distributing thediufrom 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 retatpbject component, including
processes involved will be described as followed.

Figure 3.70verview of Main Project Operation Components

Offloading fuels from Storing Fuelin the Distribution of Fuel to
boat via jetty Storage Tanks Costumer/Vendor

! !

Distribution |
“system

Storing fuels =
M v

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 wa desgined and constructed in 202@13 to serve the purpose of
offloding of breakbulk cement to be stored in the facility owned by the jetty owner. The total designe
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capacity of jetty is around 01000 DWT. Project proponent planned to carry out unigadif its
petroleum products twice a month. It is planned that fuel tanker with the capacity ofi 4550@0 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

Figure3.10 Jetty Structure
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TRUCK ACCES

Figure. 3.11Layout Design of the Jettin Ulmera

The above original layout of jettyas can be seen from the above figure indicate that the total area of
ancored area is around 50 rithe 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, thebe sdrgll extreme natural
condition that do not permit the smooth landing of the vessel/tanker in the jetty.

Anchoring Point
8°33'43.4"S 125°23'10 4"E

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

However, the position is only an estimation, commonly the captighe 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 sage 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 betlabove
ground and laid on the top of river crossing bridge. Detail layout of pipeline in respect to jetty, storage
tanks, and other facilitiesan found in the DED document (Annex 11)

River CrossingBridge andFence

As the off loading jetty and storage aisalivided 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 grovide the design
information for crossing dridge so that the bridge shathstand 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
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In addition to the crossing bridge, the projegtners will also constructthe fence/wall to project the
project area and impacts to the external environmentcdhstructionof the fence and especiallythe

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 impant 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 2,06Gnd 3,000 rfwill be constructed on the 1.3 H& o
land that has already been secured by project owner vigdomglease arrangement with the land owner.
Project development phasing and volumes of tanks to be built are presented in the following table.

Table3.3 Number of Storage aRkespective Volume

. 11 2000 2000 20 12 Gasoline
implementation
1 3000 3000 20 15 Diesel
11 2000 2000 20 12 Gasoline
Implementation
1 3000 3000 20 15 Diesel
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A total volume 0f10,000 KL storage tank will be constructddring the constructioperiodof the project

and it is expected to be completed by the end o#i.20Be design and construction of the fuel storage
systemshall 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 overflomagcident in the fuel tank.

Figure 3.4 Typical Tank Design with Secondary Containment

I 1

The design of the fuel storage tank, including the material selection, type of tanks, tanks spacing, and
ratio of height to diameter shall followsastdards recommerd by the API and other best practice
standard as recommended in the regulation of ANPM

Secondary Containment

Thesecondary containment should be constructing as part of the storage facility with the total capacity of
110% ofthe total volume of thiargest tanlor a group ofank or 10% of the total volume of tafkNPM
Regulation No. 1/2016 on Installation and Operation of Fuel Storage Facility as amended by Regulation No. 1/2017
and Europium Union Standard, 2010 he main purpose of the containrhento 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). Basetbr 10% of the total volume of tank group.

9 First method: Volume of Secondary containment = 3,300 KL
M1 Second Method: Volume of Containment = 1000 KL

This means that the total volume of the secondary containment of 33300 be constructed.
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Secondary
Containment
Bund wall

Storage Tank

Figure3.15 SecondanContainment and Bund wall

With this containmentthe major spill of oil, in case an emergency major oil spill will be retained inside
this confined spacé@.he secondary containment consists of the following:

Dike or retaining wall that is impeious 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

=A =4 =4 =4 -8 -4 -4 -9

Detail Engineering Design (DED) shoufatesent 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 statiorDetail information on the distribution system, will be
presentediater DEDdocument

Utilities System
Utilities required consist of water, electricity and bagk 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 Sysem

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 acti@efour 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 eveday use and fire event will be constructed near the storage area with a
total capacity of 3000 t The pool will be filled with vater 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 2Q08ay and evaporation loss. Detail information on the
production well for water supply and capacity of the pool will be providddED 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 pumpingvater 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 facilityThe project owner will consult the HIR (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 commg 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 daiyy

Black and grey water will be flushed into a septic tank which be designed to allow for Hsitu
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 theateit
separator to catch the oil prior to the release of the treated wastewater into the drainage system. Detailed
engineering design (DED) of each wastewater treatrsgstem (septic tank and -e¥ater 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 g 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:
1 Pump, with a high capacity pumping headhe reach a storage tank of 20 m high
9 Fire hose

9 Fire hydrant system

1 Moveable fire extinguisher

1 Fire water system (pool)

Site layout on the arrangement of fire management system, including the equipment, fire fighter team, and
mechanism of respondintpauld fire actually happens will bdeveloped 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 theydr trucks. Detail engineering design on the support office
will be presenteat 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 considerednhaiz The following drawing shows the area that already
designated as treatment system ofnaker separator.
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3.5Project 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 terransironmental 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 years since the commencementta constructiomperiod. The following implementation

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

Planning  ang
Preparation

Procurement
and
Construction

Operation anc
Maintenance

Decommission ??7?

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 tmifoimation, the design engineer wirepare theletail
engineeringlesign, which providesa detail information and layout how to construct the facility, including

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

It is expected tat 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 developfuel terminal.Toward the end of 2021

the tender documeraind EPCwould already being awardy the year of 2022, theonstructionshould
already standard and reach the completion by titeyeaif 2024.

3.5.2 Procurement and Construction

The procuremenand follow with the contract award anned to be commenced by timéd 2021 or

towardtheend 2021. The constructigeriodis expected to take thrgee ar s 6 t midwgearof By t
2024, the fuel terminal facility is expected to be completed diyrea
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3.5.3 Operation and Maintenance

Toward the end 02024, the inspection and testing of all the component of the facilitybeiltone. It is
hope that by second quarter 2025, the operation approval fahe project will already been granted.
Then the facility will be ready to be operatedtbg end oR025

3.5.2 Decommission of the Facility

The normal age of the facility is designed fori3@ars of operation and after this service years, the
project owner will make a dectsi to continue or decommission the facility. Tdwension tacontinue

the operation of the facility is also up to the government, considering the perforafaGtéebal Oil
Terminal LDA, in relation to the compliance of environmental, safety, and segiallation, as stipulated

in the EMP document

3.6 Justification of Project

The proposed project developmesta privatebusiness thaivould like to take the opportunity to build
large fuel terminal system inLiquica. Aslike any other business development, this proposed
developmentis being considereds abetter business caséBBC) which is justifiable (economically,
financially, and commercially). According to the market study done by the project owner, the
development igustified as a Better Businessa€e (BBC)and therefordhe project owner decid® go
further into this project developmenbward the realizatian With this new business development, the
Global Oil Terminal Storage hopes to contribute to a better andeeffitiel supply with the competitive
price in Timori Leste. The Environmental Impacts Assessment (EIA) stadythe other hand, shows
that the project location is not within any sensitive or protected area defined by the regulation in Timor
Leste. Morever, the major impastrelated to process can be mitigateith technical, as well as nen
technical approach

With this successful project development, the project owner shall contribute to the Tibheste
economy in a largescale through the followinproject benefit:
1 Contribute to the job creation to the youth that currently employed
9 Technological transfer to TimarLeste in managing the large project that contain high risk
1 Contribute to the tax payment to the government (in line with the goesnplan on the
economic diversification)
1 Enhance other economic activity in local (multiply effect) and provide the good image of the
business development in TimbrLeste so that may foreign direct investment will entering into
Timor - Leste

Giventhebetter business case (BBC), which is profitable, énaures théinancial sustainability with the

expected minimization of the environmental and social impact, the project owner decpmledue this
development project
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3.7 Pr o p o nBEmdorsaiment

The project proponent has already reviewed and approved this doasrmantof the application for the
approval ofthe 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 th€&IS document, as presented in the table of content, follows standard guidelines
released by DNCPIA, as prioed in the Expert 101 package according to decree Law 5/2011:

u
i
i

[ et e et et ) e

c:

Detail of project Proponent

Detail of EIA Consultant

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

Legal framework and institutional arrangement of environmental protection in Timor Leste
Description of existing environment

Alternative options considered in the project development

Environmental, social, and economic analysis related to thecpagvelopment

Environmental Management Plan (EMP)

Public consultation and stakeholder engagement during the project development and
implementation

Difficulties and problems that may occur during the project development

Conclusion and recommendation
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4 EIA CONSULTANT

This Environmental Statemen€[S) and respective EMP documents have been prepared by PEC
Consulting, Lda., a Timoresavn planning and engineering consulting company headquartered in Dili.
PEC Consulting is headed by Sfrispin 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 prajettsing- 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 BfShare 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 preparedPtleparation of thi€lS and EMP

No | Staff Expertise
CONSULTANT STAFF
1 SrKrispin Fernandes, PhD | He has more than dyears of experience in environmental engineering, process engineering, and wastewater treatment and dispo
deep ocean through a marine outfall. Sr. Krispin has undergraduate degree in Chemical Engineegirig, quatified to understand th
manufacturing processes involved in beer production, petrochemical, food, antyehelr processing engineering, fuel storage system
2 Sr. Mario Marques Cabra| Mr. Mario has more than Yfears of professional experience in marine biology and fishery assessment including assessmegcohsocio
S.Si, M.Sc characteristics of coastal community. He is a marine ecological specialist for PEC Consulting and has involgedfithe@rojects unde
PEC management.
3 Sr. Juvencio dos Santos Trained Economist and  social impacts assessment specialist. He has two year of experience in data collection asfdsan&llysisd
economic profile
4 SraRosalyn Fernandes, S.] Rosalyn has substantial professional experience in delivemadj to large scale environmental impacts assessment documents, includ
MURP fuel storage development, University Campus development, Sanitation Improvement Schemes, etc. She has recently fikatizezbaidd
environmental specialist who writes thevironmental 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 providie this sgmiion of
geology of Timori Leste, including the soil boring test result and analyzing the soil structure into theatfonrsistainability
6 Adelino Ro Sarario, S| Mr. Adelino, specialistin the forestry angbrotected zoné Timor i Leste. His role in this EIA study is to identify the existing forest in
Forestry project area and other nearest protected areas that should affected by the project development
7 Sr. Venancio Regq Trained in Industrial Engineering/enancio has experience working as plant engineer in major manufacturing establishment in In
Fernandes, S.T. 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 T¢drBjol
He has numerous experiences in area of coastal hydrodynamic modeling, particularly he developed oil spill modetiogan, ttvaich 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 ard ttigintarine
resources identification.
10 Dr. Mont Kania Dewi, S.T.| Head of Air QualityLaboratory, Facultyof Civil and Environmental Engineeringnstitute TechnologyBandung (ITB). Mrs. Kania, ig
M.T. responsible in providing observation data on air quality baseline.

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

Since its establishmergight yearsago, PEC has involved in various development projects and has
successfully delivered 15 projects (snialinedium size of the projects). The compdras 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 estimatiorand Catchment Analysis

(5). HydroMeteorological Data Collection

Our client of the consultancy works includes private sectors and international agencies such as JICA,
World Bank, ad Asian Development Bank (ADB), and various private sectors in Tinhege, such as
Indonesia PERTAMINA, Global Oil Company, ETGnoving 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 fears of experience in environmental engineeringgrology and hydraulic
modeling, process engineering, and wastewater treatment and disposal into the deep ocean through a
marine outfall. Sr. Krispin has undergraduate degree in CheBicaneering, hence is qualifiggerson

to understand the manufacturing processes involved in beer produRgoantly he involved directly in
managing large scale project implementation.

A. Experiences:

1. 2012 PresentPrinciple Environmental Engineer, aPEC 1 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 1 July 2013, Consultant for Aurecon, Pty., Ltd. On Water and Wastewater
Treatment Design in FFDTL Training Center, Metinaro, Timor Leste

3. November 2012 July 2013, Consultant for Japan International Cooperation Agency (JICA) on
Irrigation Rehabilitation and Improvement Project, Laleia, Manatuto, with primary duty on
the hydrological survey and environmental baseline data collection
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4. October 2017 July 2012, Consultant foSKM Consulting, Australia, working on the Dili urban
drainage and saniition master plan, including training of GIS and Hydrological Modeling for
GOTL staff

5. February 2011i October 2011, consultant foMelbourne Water Corporation , working on the
Dili Hydrological Modeling and data collection for master plan development of Sanitation and
Drainage system ddili

6. June December 2010Water Resource Research University of Hawaii at Manoa, Pofoctoral
ResearchScholar 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 2006i August 2010, University of Hawaii at Mand&esearch Assistant at Water Resource
Research Center, Uiversity of Hawaii at Manoa,

8. Summer 2002 and Summer 20@imate and Information System Project Intern, National
Oceanographic and Atmospheric Administration (NOAA), Office of Global Program (OGP),
Silver Spring, Maryland, USA

9. November 1999 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 Civil and Environmental Engineerin Honolulu, Hawaii, USA
Manog USA (Completed Doctor of Philosophy)

2. | University of Hawaii at Civil and Environmental Engineerin Honolulu, Hawaii, USA
Manog USA (Completed Master Degree)

3. | Gadjah Mada University| Chemical Engineering (Completg Jogjakarta, Indonesia
Yogyakarta, Indonesia Bachelor Degree)

C. Computer Skill

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

ArcView 3.x: Mapping, spatial analyst

EPA-BASINS/MapWindow: GlSbased modeling, database management

HEC-HMS: Catchment hydrological modeling

HEC-RAS: River Hydraulic modeling

GEOHEC-RAS: Flood plain modeling

EPA-SWMM: Hydraulic modeling for urban drainage system

EPANET: Drinking water distribution modeling

MS. Office: Excel, words, power point, front page

© NGO AWDN
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D. Publications

1.Fernandes K Liu C.C.K.,Moravcik, P. 20105I1S-Based Linear Systems Modeling of Watershed
Sediment Transport Proces®resentect 2010 AWRA Annual Conference in Philadelphia, JJSA

2.Liu C.C.K, Fernandes K 2009.Linear Systems Modeling &atershed Hydrology and Sediment
Transport.The 3rd IWAASPIRE Conference, International Water Association (IWA), October
188211;22, 2009, Taipei, Taiwan

3.Fernandes K Liu C.C.K. 2005Flood Hydrograph Analysis for Manoa Watershed, Oahu, Hawaii.
Proceeding of AWRA 2005 Summer Specialty ConfereHomolulu, Hawaii, American Water
Resources Association, Published in-BDM

4.Liu C.C.K.,Fernandes K 2006.NaturatEnergyDriven Brackish Water desalination: Field testing
and mathematical modeling.echnical 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 USAVIMm
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 Mdne Biology, University of Diponegoro, Indonesia, with rich experiences in Diving,
coral assessmerdandmarine aquatic system.

425 Rosalyn Fernandes, S.T., MURP

Rosalyn has substantial professional experience in delivering small to large scale enviroinmpaictal
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 reffort8DB loan funded road project

A. Experience
1. January 2014 Present, PEG 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 ottemiadst.

2. October 201P October 2018onsultant 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, workshdpraining for stakeholders from
different agencies. Stakeholders include ALGIS, SOL, DNMA, DNAAI, Forestry, Fisheries, DNSSB,
EDTL, and others.

3. Junei July 2012,Environmental Specialist Part of the team that put together the Environmental
Impact Assesment document for development of UNTL Hera facility on 365 ha land. Responsible
for baseline write up on socEconomic condition and waste management. Responsibilities include
report writing, analysis, map making, community consultatég clientliaison. Contracted service
by Oasis, Sustainable Projects.

4. January i May 2012 Community Engagement Specialist Contractedby 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 icg environmental cleanliness, sanitation, hygiene, solid
waste, flooding, and kangkung management.

5. Februaryi June 2012Consultant for State Secretary for the Environment,
Consultant for Timor Leste State Secretary for the Environment (SEMA) workirgrpilation and
analysis of SEMAGs 1 3042 to articulaie achieverentsiaadcereconnerad ways
to improve weaknesses. Purpose of project was preparation of three docUrB&NBA activities
2011, SEMA activities 2062012 for the governent, SEMA activities 2007 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, dé&seview of documents, and report writing.

6. July- December 201INational Environmental and Safeguard Specialist
Contracted by ADB Timor Leste, working as the national environmental and safeguard specialist for
the district capital water supply specialishe project includes three componenteehabilitation of
the Debo Lehumo Lake weirs, rehabilitation of the watgply 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,clnin Hawaii, USA,
for Preparation of Koolau Poko Watershed Management Plan,

8. 20082010, GISSpecialist for Ala Wai Drainage Project, The Ala Wai Drainage Project was an
urban drainage upgrade with two main thrusts: flood control and improvements taattiral n
conditions of Honolulu urban streams.

9. Graduate Assistant for Community Consultation for the Transit Oriented Development Project,
20062008
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B. University Education

No | University Main Course of Study Place
1. | University of Hawaii Urban and Regional Planning (Complet Honolulu, Hawaii
Master Degree)
o _ Chemical Engineering (Complets _
2. | University of Gadjah Mada undergraduate level) Jogjakarta,
Indonesia

C. International Seminar

1 Participant at the East West Center International Graduate Student Conference, 2007.
9 Participant at the UH Manoa International Graduate Student Conference, 2008

9 Participant at the Xian Urban Planning Practicum at Xian, China, 2006. The Practicum involved
collaborationbetween students frofdorthwesternUniversity 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 foeaesh, discussion and

presentation.

D. Certificate of Competencies:

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

E. Organization:

1 American Planning Association (APA), Hawaii Chapter

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

Mr. Mario has more than tfears of professional experience in marine biology and fishery assessment
including assessment of so@oonomic characteristics of coastal community. He is a marine ecological

specialist for PEC Consulting and has involved irshud the projects under PEC management.

A. Experiences

1.

3.

Agriculture Specialist/Consultant, Novembeii December 2012:

Contract service with JICA Study Team for the Project for Rehabilitation and Improvement of Buluto
Irrigation Scheme (Laleia and Vemas@) Baucau and Manatuto Districts. Agriculture survey,

interview to government and farmers, interpretation, reporting.

Marine Biology Specialist/Consultant,Julyi August 2012:

Contracted service at Ministry of Marine Affairs and Fisheries, Directorate réeaf 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.

Natural Resources Management Specialist/Cawniltant, Octoberi December 2011:
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o

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 Mamaget (SCBFWM) Project Region of East Nusa Tenggara.
Cooperation among Ministry of Forestry (Indonesia), UNDP and GEF.

Extra ordinary lecturer, September 2011 August 2012:Employed as extrardinary lecturer at
Faculty of Fisheries and Marine ScienceAstha Wacana Christian University Kupang (East Nusa
Tenggara Provinetndonesia).

Coastal and marine resources management specialigtugust- December 2011:

Act as volunteer service at fish hatchery unit of Marine Affairs and Fisheries Serviced dfusas
Tenggara Province (Indonesia).

Manager Program, August 2011 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).

Natural resources management specialist, voluntegiuly - Decenber 2011:

Natural resources management specialist, volunteeFebruaryi July 2011:

National Project Manager, Januaryi December 2010Personnel 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 TenggaProvince. Cooperatidretween FACand AECID.

10.Coastal and marine resources management specialigtpril - October 2009Contracted service at

PT.Nusa Karimun Divers, Semara@gntral Java Province (Indonesia).

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

12

13

14.

Consultant service at CV. Rekayasa Jati Mandiri, Sematamgyral Java Province to provide
technical assistance for coastal habitat degradation study in Pulau Panjang (Jepara District) as
conservation and ecatdsm basis development.

.Natural resources management specialistMay- July 2007: Contracted service at PT. Puri Aji
Buana, Semaran@entral Java Province to provide a technical assistance for Detail Engineering
Design (DED) of picnic park Kalianyar riwdasinSolo project

Fisheries Consultant, volunteerJanuary March 2007 Volunteerservice at National Directorate for

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

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

The main assignment was to design a pilot project cycle for Community Bees@te Sanctuary

(CB-MS) in the coastal areas Batugedeand 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.

Resource Person/Fisheries Consultant/Fisheries Information Management Specialispril 2005

i December 2006Contractedsewrice at Ministry of Agriculture, Forestry and Fisheries, National
Directorate of Fisheries and Aquaculture Timor Leste cooperate with FAO (GCP/RAS/199/SWE

iIStrengthening the Capacity in Fisheries I nform

locaion: 11 coastal districts of Timor Leste.
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15. Part time lecturer, March 20057 November 2006Contractedservice at University of National
Ti mor Lorosade, F a c Dili-Timor Leste Ci vi | Engineering,

16. Fisheries expert staff,September December 2004Contractedservice a{PT. Swakon, Semarang
Central Java Provingecooperate with Coastal Community Development and Fisheries Resource
Management Project. Posted at Tegal Municipality, Central Java Province (Indonesia).

17. Research and development staffJuly up to August 2003Contracted service aflPPSP,
SemarangCentral Java Provincela Local NGO of Research, Improvement and Development
Resources Institute cooperate with Central Java Development Planning Agency including Strategic
Planning of Centralalva Province.

B. University:

No University Attended from/to Main Course of Study | Place

1. | University of Gadjah Madal 20007 2003 Environmental Science | Yogyakarta (Indonesia
(Post graduated S2)

2. University of Diponegoro | 19927 1999 Marine Science Semarang (Indonesia)
(Bachelor graduated i
S1)

C. International Seminar Experiences:

1 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 Republic of
Korea, 1i 4 September 2010;

1 Speaker on international workshop atldi study of fisheries which sponsored by Regional Asia
and the Pacific of FAO with titiSecond Regional Transfer Workshop on Gathering Information
for Fisheries Managemerinh Halong Bayi Viet Nam, 24i 27 October 2006;

9 Participant on the Third Biannudnternational Conference and Exhibition on Energy 2002
AEnergy for Sustai nablledoiesay29I13bJply2002t . 6 Yogyakar

1 Participant on Indonesian in Transition. Yogyakartai 23 November 2001;

9 Participant on International Seminar anchibition on Information Technology for Sustainable
Management of Natural Resources. Bogtmdonesia, 2 October 2001; and

T Participant on Linggarjat. Environment al Me e
Management 0 Ku niilmgnesia, 9 13\ogembed2800.a
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D. Trainer Experiences:

=4 =4 =4 =4 -8 4 4 -4 -8 4

Coastal communityased and fisheries resources management;
Performance, Improvement and Planning (PIP);

Logical Framework Approach (LFA);

Participatory ApproaciRanking, Scoring and Map/Diagram Design;
Sociallmpact Assessment (SIA);

Sociceconomic monitoring;

Learning to lead: An approach of managerial and leadership test score;
Fishery extension planning: Botteap development planning;

Basic fishery statistics of data collection and analysis;
Participatoryproblems ranking and SWOT analysis; and

Problem solving and decision making.

E. Certificate of Competencies:

)l
il
)l

Basic of procurement of FAO;
Basic and advance security in the field of UNDSS; and
Environmental management specialist.

F. Publication:

1

The study of unconfined groundwater quality distribution based on the types-ofigated rice
field and fish pond land uses in Karimunjawa Island. Journal of People and Environment. Vol.
12, No. 2, July 2005. Center for Environmental Stadif Gadjah Mada University.

G. Organization:

T

=

Founder of | ocal NGO fATalitawano (Community C.
and Fisheries) located at KupaBgst Nusa Tenggara Province;

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

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

Founder of Sumawi&nterprise an event organizer for environmental education, located at
SemarangCentral Java Province;

Member of student regiment, Diponegd&foiversity, SemarangCentral 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, enviremtal 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 PresentContracted by PEC Consulting to provide

services as follows:

1 Planning, design andstallation of automatic meteorological data collection equipment

T Through PEC Consulting, contracted by Seeds ¢
automatic meteorological data collection equipment already in the field

1 Manage a team of 4 personnek ffield installation, equipment checking and data collection
monitoring

1 Coordinate for recruitment of field assistants at each thirteen locations of weather station
installation. Recruitment was conducted through consultation and close collaboratiamhiefth
de Sucoand/orchiefde Aldeia

1 Responsible for payment of servidedistrict field assistants.

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

Contracted service at P.T. Tanjung Buyu Perkasa Timur in East Kalimantan, Indonesia to coordinate
for palm tree census aponsibefof ung Buyubs plantatic
1 Coordination of field assistance
1 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 December 2012
Contracted service at P.T. Tanjung Buyu Perkasa Timur. Responsible for checkirgyemm s 6

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,2006i 2007
Staff at P.T. Diamondce 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 recruitedmasninbe company

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

to hotels and restaurants including to McDonal d¢

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 an|Industrial Engineering (Completg Jogjakarta, Indonesia
Technology Akprind Bachelor Degree)
2. | Escola Vocational de Dorn Majoring in MechanicaEngineering | Baucau, Timor Leste
Bosco Fatumaka, Baucau
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| Institute of Science an| 2004 Jogjakarta,
Application Training Technology Akprind ang Indonesia
P.T. Ipal
2. Environmental Impac lltlsnr:utel ofAkSc.legce an| 2005 \IJongakar.ta,
Assessment Training echnology AKprin ndonesia
3. Verification and Data Analysi lpsnr:utel ofAkSc.legce an| 2005 \IJongakar.ta,
for Statistical Purposes echnology AKprin ndonesia
4, Sugar Production Processi Instlr:uteI of Sieqcz ap 2005 Jodgjakar.ta,
and Fabrication Techno ogy A prln in Indonesia
collaboration  with P.T
Madu Baru

F. Computer and Other Skills

SPSS
QSB

= =4 =4 =9
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4.2.8 Juvencio dos Santos

Trained Economist and  social impacts assessment specialist. He has two year of experience in
datacollection and analysis of social and economic profile

A. Experience
201371 Present, PEC 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

119| Page



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 Timoresguipanent of
DecreeLaw No. 1/2012 on Downstream sector Aiid, which required local content in the project development.
The company has already registetedally under the Timoi Leste jurisdiction, where 95% is owned by
foreigner and 5% owned by Timoreses

Theconstruction and operation thpsoposed development projectsisbject to variousocal jurisdictions

in Timor i Leste and other best practice regulation or standard such as ISO (international Standard
Operation) International standard regulation and best pradticthe related indust. Especially, the

legal framework on the business related project and environmental safeguards prith@plesist be
compliedby the project owner While, legal framework of international standart other best practice

are only an optional, whete local regulation is not availablthe relevant regulations in TimorLeste

are mandatory to be compliedherefore, review of the following legal framework, existing policies and
standard, as well as best practice in the proposed development indilisieyprovided.

Timorg Leste regulation
and policies
A

Down stream
Petroleum
Product storage
and distribution

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

IFC Performance
Indicatorsin
environmental and
social Safeguard

Best Practice standard
to petroleum product
handling or proposed
activity

Figure. 5.1 Scope of Review of Policies and Legal Framework

Moreover, the igtitutional arrangement to ensure the effective the implementation of policies and
regulation would be also proposed, particularly related to the environmesmalgement and monitoring
system.

5.1 Relevant Policy and Legislationn Timor - Leste

5.1.1 Constitution of RDTL

The Constitution of Timor Leste has mandated the protection of environmental and preservation of
natural resources (articlei6f) to ensure that the development of the economics of Timor Leste, should
not jeopardizing the natural environment, in achiewimg national goal.lt is the highest hierarchy of

law, which must be&nforced to evergitizen who perform any kind of business activity in Tirfidreste,
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including the petroleum and gas sectofeie following figures shows the hierarchy of the legal
framework in Timori Leste jurisdiction, where constitution is the highest, followed with the law that
approved by the NationdParliament Decree law, Decree Government, Government Resolution
(decision of Council of Ministry), and Diploma Ministerial

Constitution of the Republic
Democratic of TimorLeste

|

Parliament laws

b

Decree Law

\

Decree
Government

b

Government
Resolution

v

Diploma
Ministerial

Figure5.2 The Hierarchy of Law in Timadr 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

Otherlaws ae more technical regulation to regulate the techroparation of specific activity but should

be inline with the Timori Leste Constitutional. For example the following laws present the specific
regulation on the downstream petroleum activity, whichtrbescomplied by the business related to the
downstream petroleum activity.
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—— Decree law 1/2012: on the Downstreamsectors

Fuel Storage Terminal -
Construction and Operation

1.  Regulation No. 1/2012 on Administration Procedures, Requirements and
Fees for the Granting, Renewal and Modification of Downstream
Activities' License and its amended version

2. ANPM Regulation No. 2/2012 on Downstream Activities' Inspection

— Division

3. ANPM Regulation No. 1/2014 On Fuel, Biofuel and Lubricant Quality
Standard and Specification and its amended version

4. Regulation No. 1/2016 on Installation and Operation of Fuel Storage
Facilities and its amended version

Figure5.3 Timori 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 Tiindweste, has made it mandatory for evargjor business

or major projects to have proper environmental study apriaeequirement prioto thegranting of the
environmental permit to commence the constructibecree law 5/20%L1Environmental Licensing
provides a technical guideline on how to exercise the constitution mandate in securing environmental
permit to start development activities. Acding 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 datétopm
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 impattand 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
implementationThe guidelines for the formulation of required documents to prepare Yopemental

license have been developed through the Expertl01 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 categdByprojects.

The following figure shows the regulation related to the environmental licensing in Tibeste
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—+Decree law 5/2011: Procedure of EnvironmentalLicense

‘ Decree Law 26/2012 — Environmental Base Law

Decree Law No. 14/2018 as amended by the Decree Law No.
20/2020 and the Decree-Law No. 27/2020 - Organic Law of VIII
Constitutional Government, regarding the competence of
Ministry of Petroleum and Mineral to issue the Environmental
Permit

Ministerial Diploma 44/2017: Regulation on Impacts and
Fuel Storage Terminal - Benefits agreement

Construction and Operation

Ministerial Diploma 45/2017: Regulation on the management
and rules for the Committee assessing Category A project

Ministerial Diploma 46/2017: Defining the details for Project
Documents (PD), TOR, EIS and EMP documents

o

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

Ministerial Diploma 47/2017: Regulation on the Procedure of
Public Consultation

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

5.1.4 Crime againstEnvironment

The penal code of Timoir Leste defined clearlythe crimeagainst the certain article related to the
environmental violation, including the type punishment applied tpithject owner. The followintable

providesthe detail information on the law

Table5.1Summary of Penal Code on the Criagainsthe Environment

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

Article 2157 218
Penal Code
Section |

Article 215: (1). Defined emission from priva
property to any receiving environment should not
greater than the natural assimilation capacity. If it is ak
the natural ability, then aording this article, the
institution can be sentenced ¥ears in prison or fined

Article 216

Related to the pollution discharge and punishment tha
company may get if violate any rule and regulation.
project owner must provide all the recordarytime, they
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can proof on the compliance to the environment.
Article 217

The pollution that cause the damaged of flora and fg
can be punished with 3 years jail or fined.

Article 218

Pollution from the project, that cause the loss or dami
of the emlangered species will be punished or fine.

Relevance of the project activities to these ab
mentioned articles would be related to the pollut
emission to the marine waterbody, soil/groundwater
air emission that will cause the irreversible damage
environment and affect people. The project owne
subject to fined or jailed if the pollution threshold will
greater than the maximum allowable that can be rece
by the specific environment (waterbody, marine wa
soil, or air)

5.1.5 Land Owner and Territorial law

The land title is still a major issue in TimbrLeste and that contribute to the limited gtbwef private
investment in the country.Although the NationaParliament has already passed the land title for Timor
T Lestein 2017, variousadjustmentsvill need to be made in order to fully implement the smoothly in

the territory of Timoli Leste. The followingable summarizethe land ownership and any related spatial
planning laws that should be taking into consideration in the plararidgdesigningf any proposed
developmenproject.

Table 5.2Land Title and Spatial Planning

1/2003-

1 TheForeignpeople can ow the
law but can rent the law for th
purpose obusiness

Law No.

Law of land and property: Entire
regime defines the land and property
rural and urban area and defines

public and private land. The land a
property to represent the governmi
in the land title identification

i Land that is not own by th
private belong to the public

9 Land that has mineral owned |
the public

1 Arrangement of land lease wil
the public land shall be don
with the government directly
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Law 13/2017

This law establishes the special regil

- Foreign citizen cannotown the
land

- The current dispute of th
existing parcel of the land to Kk
used as future facility of the fug
storage of Global shall be solvg
with this law

- Article 8 of law defined that 5
meter from the coast inland lar
parcel andhe river bed belong
to the state. This means th

Planning Law

- Special| for defining the ownership of req Global Oil Storage to make
Regime on| estate through therecognition andg land lease arrangement to f{
norrmoveable | assignment of the first property righ government for the land parc
properties over real estate that belong to the government

The law defines the policy of spati

planning and utilization of space fi

public interest. There are tw The project idocated in the Municipality
Lei 6/2017 i | important matter related to the pub| of Liquica and required to follow propg
19 of Abril | space: legal framework according to the prop
2017 - Spatial - National level arrangement of national spatial plan g

- Municipal level

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 well as to reserve the area that consider as valuable resources
to be protected in the specific zodee to uniqueness and specialtigduring the planning stages, the
identification proper regulation and protectiohthe biodiversity and protected area would be necessary

in order toproperly design and map out the impacts of any prajecelopmento the biodiversity and
protected land and nature. The following table summarized the relevant legal frameworks for the
biodiversity and area of protection zone in Tinidceste. The following table provides the summary of

the evolution of framework sindbe UNTAET administration.

Table5.3: Summary of legal framework on Biodiversity and Protected Zones

This decree law provides general guideline on
protected area in TimdrLeste. The most releval
article from the decree law, specifically to t
project would be annex 1, the list of protected &

By law the any projec
development should identify th
location and its relation of th

Decree Law| in Timori Leste, where the project owner sho| projected zones.The protecteq
5/2016 on| identify and conclude that the project locatior] zones and national parks g
Protected not within any protectedrea, as stipulated in th reviewed as presented in t
Area decree law 5/2016 section 6.2.5

DecreeLaw | Thus recently approved decree law provide | The EIA has already
6/2020 i 6 | legal regime to protected and conserve th| incorporated the biodiversity
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February sustainability of biodiversity in Timar Leste into the study and assessment
2020 - the certain important
Legal biodiversity  according  th¢
Regime of regulation should be considerg
Protection Article 26 -30 required the
and identification of protected zong
conservation that may become an ecosysts
of of various biodiverisy speciesn
biodiversity Timor 1 Leste. Article 45-46
stated that EIA of any projes
development should consider
and assess the protected area
any biodiversity that mawffect
by the project development.
this document those concer
have already being elatated
Article 27
This article under this decree law provide |
principle of biodiversity protection and state m|
Decree law take a led, including protection of endange| Project owner to ientify the any
26/2012 i | species,onsite protection, and national protect( biodiversity species that consid
Environment| system to ensure the sustainability endangered and required
base law protection
The document presents a framework for guid
approaches to biodiversity conservation an
Biodiversity | ecosystem management, and is addressed to d
strategic authorities and subistrict, civil society and the
action plani | private sector. The National Biodiversity Strate
approved by and Action Plan for Timeteste meets one of th
Council of | objectives of the Conwvgion on Biological
Ministry on| Diversity, of which TimorLeste is a signatory, an
15 of | creates the foundation for the future ratification
February the Protocol of Nagoya Access and Benefit Sha
2012 of Genetic Resources
5.1.7 Fisheries

Fishery is one of the importasectors that can contribute to the economic development of timtrgo
and the project developmemtill affect the fishery, especially marine fishery. Therefore, the legal
framework needs to beviewed Thelegal regime related to fishery can be summarized in the following
table:

Table5.4. Summary of Legal Framework of Fisheries in Timdreste

could

industry
General| importance of fisheries and sustainal enhancingby the proposed proje

Decree Law| Provide the general guidance on { Fisheries

5/2004 -
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Regulation
Fishing

on

exploration and encourage to create
employment through the fishel
industry

development.

Law No0.6/2004
on Legal

Basis for Management and Regulati
of Fisheries and Aquaculture

Article 9517 The zones of Fisherig
that will be regulated by the diplom
ministerial. The northern coast
also indicated at the area of fisheri
and then pollution erssion become
an issue.

Decree Law
14/2004 T
Offences of
Fisheries

Provide the legal framework on tf
type and method of fishing activity th
prohibited as they will damaged

fisheries industry and to protect aqug
environment and achieve sustainabil

in fishery

Pollutant contribute by the propos
project devepment will implicate
the coral and marine fisherig
habitat. Assessment on the fishg
type in the project location an
boundary is important to provide tk
baseline information for futur
monitoring program

5.1.8 Forestry

Forest is an important component of natural ecosystem that should be managed sustainably in supporting
theeconomyof Timori Leste The legal regime on the TimoLeste forestry including the management,

protection anather function of thdéorest argresented in the following table.

Table 5.5Summary of Legal Regime of Forestry in TimorLeste

Law 14/2017 i
Legal Regime of
Forestry

This law provide a highedegree of
forest protection and management
Timor i Leste

Mangrove forest along the coastli
that will likely affected by the
project in case the oil spill occl
from the fuel storage system

Government
Resolution 9/2007
- National Policy

of Forestry sector

The National Development Plg
emphasizes the importance of
sustainable approach to tl

development and management
national forest resources. It recogniz
the importance of forestsoff their
biological diversity and that th
conservation of forests is a priority tal
in planning forest development.

Identification of existing forest it
the project area, especially type
forest that is affected directly by th
project development

5.1.9 Air Quality Guidelines

The regulation on the air quality protection from the pollution generated from vadmtsand nofpoint

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 followg table presents the framework
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Table5.6 Summary of Policy Framework on Air Quality Protection

World The standard ambient quality f

Health Timor 1 Leste has not bein

Organization| established. Currently the WH

(WHO) i | standard of water quality ¢ The project involve the storing and distributi
2006 7 Air | ambient measured in term of t| of fossil fuel, which is the primary source
quality following parameters havéeen| CO2 and other flue gases such as SO2, N
Guideline adopted: H20, which will be emitted by the proje
for PM 10 SO, NO2, PM, CO2, and Ozong (directly and indirectly)

IFC The project involve the storing and distributi
Performance of fossil fuel, which is the primary source
Standard or CO2 and other flue gases such as SO2, N
Ambient air H20, which will be emitted by the pwgt
quality Similar of WHO standard (directly and indirectly)

5.1.10 Labor Code andimmigration (visa)

The labor code is very important and relevant to any project to be complied. Tlmeste labor law and

related regulation to be considered in pleeiodof planning in the project development is provided in the
following table.Moreover the project ownewould 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 vigaolicy that must be complied by the project owe workers under
the project development

Table5.7 Summary of the Labor Codeelevancy and Visa Issue

It is the responsibility of the company, as the employe
provide good working environment to the worke
include any risk mitigation measures related | The impact of OHS relate
occupational health and safety, including the utilizal to the fuel termina
of Personal Protective Equipment (PPE)etasure the operation is highlighted
Law safety and minimize the risk. This law also regulate| especially to provide th
4/2012 i | responsibility of each parties (employee and employe PPE in each stion of the
labor code | be complied operation
When proposed projeq
Decree law| This Decreelaw shall impose restrictions on th development involve an
5/2010 1 | issuance of visit visas and transit visas on arrival workers  from foreign
Visa Timor-Leste, taking into consideration the port of arrii country shouldcomply this
Granting and/or the nationality of thieaveler. regulation
The company must comp
Law this regulation by
12/2016 i contributing into the socig
social This legal framework provide the social protection fr| security fund, 6% from th
security the government and company to the worker and monthly salary
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Decree law
17/2017 i
Mechanism | This decree law provide the guidance on how| The company must comp
to implement the law 12/2016 regarding the social secuy this regulation by
implement | especially the percentage of contribution from | contributing into the socig
the social company, workers, and in the long run, pension prov| security fund, 6% from th
security law | by the govenment monthly salary
The proposeddeployment
project shall involvealso
foreign nationality,notably
Law from Singapore, whers
11/2017 - compliance to the
Immigration | The legislationregulatesthe general immigration polic| immigrationlaw and policy
and asylum | in Timor1 Leste in regards also togforeignpeople. should be enforced.

5.1.11 Solid Waste Management

Solid waste management laws have Ibe¢n established at national level that covers the Tin@ste
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 importantréotieagjood 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 andotbetbe 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 municipditiesover, no provision has made
regarding the hamrdous solid waste that produced by the industry, which should be managed and
regulated by best practice in the industry relaléa following table provides a summary of this relevant

solid waste management legal framework

Table 58 Summary of Legal Fraswork on Solid Waste Management

The law on Urban Solid Waste Management Syg The proposed developme

introduces the management of municipal solid wast¢ Project will - produce solig
the purpose of promoting and ensig cleanliness o waste  that  should b
purp P 9 9 management through th

municipal towns that will positively impact the we

Decree Law
2/2017 T
Urban Solid
waste
Management
System

being of its citizens while enabling an integrat|
sustainable and socially inclusive management systj

Decree Law No0.2/2017 sets out nine principles for
management of urban solid waste, as follows:

1. Protection of health and tt

environment;

public

2. Promotion of universality and equality

proper collection, treatmen
and disposal according to tk
existing legal framework
Section 5.1.9, presen|
further detail information of
the solid waste produced |
the proposed developme
projects and method f
manage them during th
operation of the project
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access;

3. Quality and continuity of service and protecti
of the nterests of users;

4. Economic and financial sustainability

services;

Userpayer principle;

Citizen responsibility, adopting preventi

behavior in relation to production of waste,

well as practices facilitating the reus

recycling or other forms of \aation;

7. Transparency in the provision of services;

8. Efficiency  assurance and  continug
improvement in utilization of affecte
resources, responding to the techn
requirements  and best  environmer
techniques available;

Promoting economic and sociallisiarity, the correct
planning of the territory and regional development

oo

5.1.12 Noise and Vibration

Noise and vibration regulation have not been established. Currgr@lyNTAET regulation will be still
enacted irthe absence of national regulation.

Table5.9 Summary olLegal Frameworlon Noise Issue

During the UN administration in Timor Lest| The bakground Noise an
UNTAET UNATET adopted the guideline, which deriv{ Vibration are measured by t
Guideline on| from best practice international to protect puk study and mitigation measur
Ambient from noise and vibration from variol were proposed as part of t
Noise- 2002 | machineries in outdoor environment. document

5.1.13 Climate Change related

Climate changeegulation issuevasinitiated globally asthe nature of impact that is cross boundary from

one country to the otheiTimor i Leste, as part of the global community, particularly, a small island that
proneto theimpact from global climate change, should be part of campaign in promoting thatimit
measures to minimize the climate change impacts. The following international framework, wheré Timor
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 Le8abime Relatetb Climate Change

UN Framework to
combat global
climate change ir

Under this framework, the threshold
greenhouse gas emission to the atmosplk
was established to limit the emission r
from industrialized country. Timoi Leste,
is exempted from this and can get
carbon credit, as the greenhou

The project locates in the coas|
area and shall be impacted by {
climate change sucas sedevel
rise, rainfall pattern chang
(frequent flooding, etc.). thi
study consider the climate af

1992 and Kyotdg contribution is very much below th impacts that should be
Protocol threshold considered and mitigated

As part of the study, th
Vienna assessment shall be provide
Convention in utilization of chemical that affed
1993 for the| Under this framework, the ozone lay the ozone depletion such
protection of| should be protected by controlling cert§ Freon and other chemici
ozone layer an( chemical, as part of @roduct/substanc| elements that induce the 0zo

Montreal protocol

that cause the ozone depletion

layer

5.1.14 Soil Pollution

Soil pollution law does not exist at a moment in Tinidceste. However, as many emerging businesses
that could potentially contaminated the saild groundwaterthe regulation should be established to
control the contaminant transport to the soilthe abence of national legal regimaninternational best
practice and legal regime should be adopted in order to ensure that theamivédinshall be mitigated
properly its contaninant transport into the soilhe soil pollution shall be related to directly to the
drinking water standard, as the pollutant will eventugbllute the groundwater body, where the
groundwater shall be extracted for the watapply purposesThe penal code, as presented in the gacti
5.1.4, could be applied to the project owner the cause the soil pollution.

5.1.15 Water Resources andrinking Water Quality

Water resource is the most valuable vital resource for human consumption that must be regulated in order
to ensure enough quantitycagood quality for consumption. The resource protection and delivering as
part of public utility should be strengthening in Timokeste. However, at this stage, there are g#ifls

in regulation that need to be improved in the future. The followinde tabows the available legal
framework related to the water consumption and some draft for the water resource protection.

Table5.11Summaryof Legal Frameworlfor Water Resource

Decree law| This decree law define t

4/2004- Water| government intuitionaDNSAS) | In line with this regulation, the project sho
Supply for| that responsible for wate comply this regulation by ensure that
Public production and distribution fg community well in supplying water in ea

Consumption | domestic onsumption in urbai house is sustainable and no disturbance
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and nonurban area

Drafti Law on

DNCQA i is the proponent o
this proposed law , to protect tl

The Project will utilize the groundwater and t
project owner should comply the law, especig
the permit willbe asked to the government or
the law is enactedlhe groundwater study shg
be conducted in order to ensure |

Saudei Timor
Leste - Decree
Law 31/2020i
26 of August

2020

water quality parameters in
Timor i Leste and defined th
role and responsibility o
government agencies to i

enforcement of the law.

Water Resourc¢ groundwater  resource  ar sustainability of groundwater resource in |

Protection utilization aquifer

WHO 1 | Define various physica

Drinking water| chemical, and biologicg The study conduct water quality testing

quality parameters related to health g water source that will be utilized by the proje

Standard human consumption (boring well) and wells from the community
Project owner shall &s the standard an

Ministerio da| Formulation of standard drinkin guideline as baseline information to t

treatment and purification required to the evs
well in the project location. The annex 1 of t
regulation provide the threshold of water qua
parameters for human consumption that shq
beused 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 heldbgment

Timor.

vessel operator or project owner.

However, port or jetty should subject to gayisdiction apply in Timor i Leste, especially
relatedto the safety and any applicable fee. The followtadge provideshe summary of regal regime of
Port authorityand any associate fee, as walnainimum safety requirement that must be complied by

Table.5.12Summary of legal framework of Port and Associate fee and safety Requirement

Provide general legd
framework on the por
authority in the territory o
Timor 1 Leste and agenc

19/2003 Port Fe¢

Decree Law| that responsible in th
3/2003 1 Port| planning andexecutionof | Regulatorybody that regulate navigation
Authority the plan Timori Lese
Legal basis to apply the f§ The propose development project will U
and charge that need to | the existing jetty belonggo Timor Leste
applied for any good an| Cement. The fee will be paid to Tim
Decree Law| service to the governmel Cement SA and any tax due to f

port facility in Timor i

government will be paid by Timor Ceme

marinepollution

and Charge Leste SA to the Government
MARPOL - | Timor-Leste has not| Annex 1 of this convention provide
convention off rectified this convention guideline on how to control the oil pollutic

However, the oil tanker t

from oil tanker
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follow the policy and
proper inspection.

Similar to MARPOL,
Timor T Leste has no
rectified this convention by
the international vessel (

SOLAS T | tanker coming into Timor
International Leste territory  shoulc
convention on follow the proper policy se
marine safety 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 tthe transporof heavy loacand maximundesign load of the road infrastructure. The
following table shows the summary of impanmt regulation need to be taken into consideration in the
project development.

Table. 5.13Summary of legal framework of Road and Associate safety Requirement

Legal framework on the
road traffic, and vehicles
including the traffic

Decree Law| violation and punishment t To comply the regulation all the tim
6/20037 Highway | ensure public and roq including the driveway in and out of tf
Code safety order project area

Private sector, shall comply in paying t
tax, according the type of vehicle, use in |
territory of Timori Leste

Section 5-7 of this decree law provide th
This decree law provide th legal ground on the tax harmonization ¢
legal framework for thg transports rules that must be comgllgy the
road transport system | road user in Timor Leste

including theresponsibility
Decree Law| of the government to plaf Section 18 of this decree law specifica
2/2003 i Base| construct, operate an regulated the heavy duty equipment that \
Law on the| maintain road infrastructur| pass by the national road that need
Transport Sector | in Timor1 Leste erritory special licensefrom 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 tankeor shipland in the jetty. Howver, there is a possibility of the spill aroundjetty, which
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could possiblypollutethe marine waterTheinternationalconvention on thenarine pollution, especially,
MARPOL Annex 1, provides the regulation and control of @hgischarge from the ship or tankerhe
regulation was adopted ofidf October 1983, by the world maritime organizatioithough Timor i
Leste has not ratified this international convention, it should berakgonsibility of ship or vessel
operabr to consider and implement this guide and regulati8®.ORTIL should assume this role and the
only port authority in Timoii Leste to provide the permit and inspection

SOLAS on theother handis arother international treatyonvention thathe Governnent of Timor i

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 andheir 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 rageotiads 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 propegrtificatecomplies with the SOLAS conventighat was adopted by
the International Maritimérganization(IMO). The Port authority of Timor Leste should use this
convention as a benchmark point to regulate the minimum gafgyrementor the vessel and oil tanker
entering the territory of Timoi Leste. Nevethelesses the Decree Law 4/20@&imum safety
requirementor cargohas already provided some ground ongafetyof the cargoshipment.

5.1.19 Occupation Health and Safety (OHS)

Occupatioml 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 sustainapleration of the proposed development project

ensured In term of regulation and policy framewoikshould be developed locally by each country and
respective industry. However, somigest practice in the industrgs guidedby the IFC (International

Finance Corporation), ILO (International Labor Organization), ISO (International Standard Organization),
ard USOHSA (United States Occupational Health and Safety Administratim)ld be the most
appropriateone to be adopted, as these agencies and guidelines have already developed many years ago
and already validated in the best related industry.

Table5.14 Policy and Guideline on OSH

[Regulaion ' Summay  |Relevancy |

IFC guideline one the OHS, consist
general project activity and specific
OSH related work to the propos| Major section of the EIS and EM
development industry discuss about the OHS issue rela
Moreover, the IFC also established| to the project and how this propos
criteria of assessment standard t project shall adopted a specifiart of
should be considered by the private { the guideline in the projeq
IFC public sector in doing the business in {| implementation
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member county of the internation
community that ratified the convention

ISO

ISO also has its own standard b
practice concern related to environme
health, and safety

The project owner should develdp

own standard operating system

relation to environment, health, ai
safety system by taking the referen
from all the best international practi
and the experience during tl
operation

Petroleum Relate
Industry Standard

Various petroleum related industry su
as American Petroleum Sociestc. has
developed various safety standard the
most applicable to the proposed proj
development

The project owner shallevelopits
own sfety standard based earious
recommendedeferences inthe best
industry practice. Annex 1i7 Provide
internalsafetystandard document th;
Global Oil Storage Terminal he
prepared

Law 2/2010 -
Timor 7 Leste

High level legal framework on th
national security protection in the lal
border, sea border, and howto protect
the national security from any event tk

Article 10 of this law specifically
define the civil protection asped
including the fire fighter system i
place to kil and manage the fil

National Security | put country in the risk and other disast| disaster

The above, list of guidelines are a general one, and specific to fuel terminal construction and operation
have also beedeveloped overtime. However, to be really fit in this specific project in given location and
reality in Timori Leste, the project owner must adopt the part and tailored into the local needs.

5.2 International Finance Corporation Performance Indicator

Timor T Leste, as a member of International community, should also complies with various legal and
standard performance indicator that already ratified by members of the comnBgsige the national

legal framework, other international best practice egfal 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

= =4 =4 =4

The legal framewd for these above mentioned subject for Tinioteste 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 sladaddconsider and compliance the
other international standard best practice in order to the meet the objective of the environmental, health,
safety, and social safeguard principlézarticularly, the IFC standard indicator could be considered, as
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guiddine in the development of the environmental and social impact assessment study and in the
monitoring of the project implementation. The following

1.
2.
3.

4.

Environmental health and safety General Guidelines

EHS Guidelines for Ports, Harbor, and Fuel Terminal

Stakeholder Engagement: A Good Practice Handbook for Companies Doing Business in
Emerging Market

IFC Performance Standards.

The summary of thes@ IFC performance standards and relevant international guidelines that must be
complied by the project is sumnieed in the following table.

Table5.15: IFC standard Performance and Relevancy to the proposed project

Assessment and Managemg
of Environmental and Socig
Risks and Impacts

The environmental and social impacts assessment
be conducted as part of the study in this project. All
relevant standard (environmental and social indicat
will be considered and follow in order to ensure
sustainability of the project withh the environmenta
and social safeguard policy

Labor and working conditior]

The Plan and design of the system will considere
good working condition to ensure the safety of
construction and operation within the proj
occupational health and safety (OHS) standard

Resource efficiency an
pollution prevention

Resource efficiency should be considered

Community, Health, Safet
and Security

Community health and safety related to the spill, f
and major emergency situation should be considereq
anticipated

Land acquisition an(

involuntary resettlement

Several houses should be relocated and compenss
they are very close the project area and could
affected by the project, especially in case of emergg
condition

Biodiversity conseration
and Sustainable managems
of living natural resource

Marine ecosystem as a primary recipient of
pollutant if released by the project. Therefore, study
identification of biodiversity in marine aquat
environment will be major part of thetudy to provide
comprehensive information of the status of ma
environment as baseline information for futy
reference. The mitigation measure on managing
pollutant and prevention will be the key to help red
the risk in order to achieve the taisable operation an
keep natural ability of ecosystem to recover from
pollutant

7

Indigenous people

Local people in Lauhata should be incorporate in
project development

8

Cultural Heritage

Aipelu prison preservation and impact to the propg
development project
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5.3 Best Practice of International Standard

Furthermore, the proposed deymment is also has very high risk to fmed oil spil| therefore the best
industry practice standard regulation would be considered in designing the system. The following
standard of t he designing t he fuel sconsideed e and
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Table5.16 Standard Practice of Industry to be considered

Storage Tank Design and specification

API 650 and 620

Standard design and material selection for fuel storage system

APl 610 and API 674,

Centrifugal Pumps for Petroleum, Petrochemical and Natural Gas Indushasstive
Displacement Pumpsk Reciprocating, Positive Displacement Purnip€ontrolled Volume for|
Petroleum, Chemical and Gas Indusigsitive Displacement PumpdRotary

Classification of Location for Electrice

Pump API 675, 676
Venting API 2000 Venting Atmospheric and LoWwressure Storage Tanks
Recommended Practice i

Project owner to check the class of zone (Classified as Class |, Zone 0, Zone 1, and

Installation at Petroleum Facilitie into the existing project design and construction
according the classification zones API 505
Fire Management System NFPA330 Standard Guideline to the fire safety concept of the flammable liquid storage
This standard and document provide an overview of electrical code for the industrial b
owner that approved by Amedn National Standard. By follow this code it is hope that prac
Electrical Installation code and standar, NFPA 70 safeguard that protect people and property from electrical hazard can be minimize or elir
NFPA 10
This standard document cover the aspect of design, installation, operation, testin
Standard for low, medium, and hig maintenance of low, medium, and high expansion foam system for fire protection to
expansion foam NFPA 11 minimize the fire hazard
NFPA 12,12 A
Standard for the installation of Spriek This document specified how to properly design and install a sprinkler system using the
system NFPA 13 component and material whenever the project owner decide to use the sprinkler system
Standard for the Indtation of Standpipe and Hose Systems
Fire standpipe and hose NFPA 14
Fire water system NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection
Standard for installation of foainwater This document provide standard for the installation of fe@ter sprinkler and foamwater spry
installation  and foamiwater spry system, which outline the requirements for the design, installation, and maintenance|
system NFPA 16 system for reliable fire protection system
Standard for dry Chemical extinguishing system : This code and document provi
Fire protection for kemical NFPA 17 standard for dry chemical extinguishing system for the fire suppression system
Fire pump system design NFPA 20 Standard for the Installation of Statary Pumps for Fire Protection
Fire Liguid system design NFPA 30 Flammable and Combustible Liquids Code
Fire protection imarinepiers NFPA 307 Standard for the Construction and Fire protection of the Marine Piers and Wharves.
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APl 570 or ASME| Over all guideline on the design and inspection of the piping system in the chemical plg
PipingStandard Design and installatio| B31.3 other industrial application
Welder Qualification and safety in AS/NZS 1554.1 Both Australian and NewZeeland Standard provide the safety standard of welding
welding AS 1674 qualification of the welder

Personal Equipment of working at heig

AS/NZS 1891.1:2020

Standard equipment required for personal protection equipment when working the height

Permit requirement fopersonalentering the confine space area. The Tfawkn, undergroung

OSHA (29 CFR| drainage systeninside tank, ixonsidered confined spaceThe oil/fuel within the tank coulg
Standard of Confined Space 1910.146) be considered hazardous material that can impacted the health
Occupational Expase to hazardoug OSHA (29 CFR

Chemical Standard

1910146

Procedure ohowto dealwith hazardougshemicalmaterial tominimize the OHS impacts.

International Safety Guide for Oil ar
Tank Terminal

Guideline on the safety operation of the fuel tanker and terminal operating system, in
handling and transportation from erocation to another one. The project owner aB®
developed its own procedure based on this guideline and subject to the approval
APORTIL and or the DilHarborMaster.

US - EPA Guideline

Singapore StandardSS
603: 2014

Sets out the procedures and practices for safe management and handling of hazardo
generated from industrial, institutional and other work activities. Also sets out the requirg

Hazardous Waste Manageme for colledion, transportation, storage, treatment and disposal of hazardous wastes.
(Hazmaj reference to bidnazardous and radioactive wastes and apecializedypes of waste
Storage facility locates adjacent to the river and prone to the riverine flooding. Therefore,
River flow of minimum| ©f retaining wall, floor level area must consider the higher frequency of rainfall design
50 iyear of flood| f Retainingwall
frequency shald be| T Crossing Bridge
Flood Frequency Standard Design considered 1 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 (marinestaband 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 517 Government Responsibility and Relevant Institutions

No Responsibility Relevant Institutes

1 Environment and  Natur| Ministry of Commerce and Environment (MCIA)
Protection (Terrestrial)

Ministry of Agriculture and Fisheries (MAF)
2 Marine and Coastg Ministry of Agriculture and Fisheries (MAF)
Environment

3 Water and Sanitation Systen| Ministry of Public Works Water and Sanitation
Power and energy consumpti

4 Public Health and Safety Ministry of Health

National Directorate for Civil Protection

5 Worker Health and Safety State Secretary for Professional Training (SEPFOP
Portuguese Acronym)

6 Oil and Gas industry Ministry of Petroleum and MineralANPM

5.5 Procedure of theLicense of Installation and Operation of Fuel Storage
System

Decreei Law 1/2012 on February 1, 20182as mandatethe 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 Tinkaste.

To exercise the above mention mandate, the ANPM approve the ANPM regulation, A6, Wah

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 Timbeste, including the existing facility. According

this regulation, there are two g&s of approvals required prior to granting the license for the installation
and operation of fuel storage system.
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1 Approval of Project Location
1 Approval of Project

There are minimum requirement that muke fulfilled by the project proponent in ordeo 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 theseaeop@red information should
ensure that the proposed locatioithe 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 @rdment prior to the
approval. Based on the approval of the technical detail in the DED, the ANPM shall istiertbe to

the project proponent to commence the project.

. Rejection I

v |
Application form¢ Annex I¢ Location approval 1
A Environmental License ‘ : ANPM for review and approval
A Soil Investigation Report or rejection on project location

A Concept Design of the Project

v

ANPM for review and approval
rejection on the project

| _ _ _ Rejecton _ _ _ | j

O

Figure5.5. Procedure of.icense Grantindor the Installation and Operation of Fuel Storage System in
Timor 1 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 pfopased
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 severalsteps 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 Mgament Plans (EMPs) contained in the
EIS/SEIS.The process for issuance of environmental permit according to BlemnedNo 5/2011 is

shown in the figure below.
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Flow diagram of the TL-EIA process
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Figure 5.6 Processes for Issuance of Environmental Permit

Complementary regulation of éhenvironmental licensing law is the Organic Government of the VIII
Constitutional, which provide competent to the Ministry of Petroleum Mimakral to overseeing the
environmental license fahe areaelated to the petroleum and mineral.

| Ministry of Petroleum and Activity related to
Mineral Resources Petroleum and Mineral

Agency of Issuance of |
Environmental License

Activity other then
Petroleum and Mineral

Ministry of Commerce,
Industry and Environment

Figure.5.7 Complementary Regulation of Environment&ensing Agencyn Timor - Leste

The environmental licensing process starts with screening of the project based on project document (PD)
and application form damitted 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 define@pinion on the envonmental scope of the project is
issued byANPM 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 pponents 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 &NPM for reviewing. Upon duly submission of all required documentation,
techntal review process commenced. As shown in Figure 2.1, Category A projects are required to go
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through lengthier review process through the formation of an evaluation committee and conduct of public
consultation. The evaluation committee usually consistsgEsentatives 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 fovapprdenial 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 comunities 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 168 fdayreview 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 SupevicsnBrental
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 isgaliblis

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 askddditional 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 thelomits to the Superior
Environmental Authority the approval or denial recommendation. The Supgnmonmental 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 reommend that the projects implement certain measures to protect the environment and
maintain an environmental management plan.

The Decree Law No0.5/2011 categorizes projects according to the potential impacts to the environment.
There are three categoriefspoojects:

1. Category Al 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 accoedaith the Decree Law No.
5/2011.
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2. Category Bi to include projects that potentially cause environmental impacts and are subject to
the procedureof Simplified Environmentalmpact Statement (SEIS) developed based on the
EMP in accordance with the Decreaw No. 5/2011.

3. Category G 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 | & Il of Decree Law N0.5/2011 slgel 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 tbatdgliebpments 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 procegre on how to carry out the study, forming the evaluation committee, befigéit
agreement, and mechanism how to the conduct the public and community consultation. The following
table presents the summary of diploma ministerial that the governmeattdey approved in 2017.

Table 518 Diploma Ministerial orthe Guidelinesor the Implementation of Decree Law No. 5/2011

Content of the Diploma Ministerial |
Regulation on Impacts and Benefi
covering the process for agreem
between the project Proponent and
local community regarding the advantac
and dsadvantages of the project

| Type Diploma and Responsible Ministry

Diploma Ministerial no. 44/2017 under the
Ministry of Commerce, Tourism, Industry, and
Environment

Diploma Ministerial no. 45/2017 under the| Regulation on the management of

Ministry of Commerce, Tourism, Industry, and
Environment

Diploma Ministerial no. 46/2017 under the
Ministry of Commerce, Tourism, Industry, and
Environment

Diploma Ministerial no. 47/2017 under the
Ministry of Commerce, Tourism, Industry, and
Environment

and the rules for the Committee asses
Category A projects

Defining the details for Project Documer
(PD), TOR, EIS and EMP documents,
stated in Annexes 1, 3, 4 and
respectively.

Regulation on public consultation
Procedures and requirements during
environmental assessment process.

This EMPreport hasheen prepared by using the latest gliite 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 relevasghlyical, socieeconomic,
ecological, and cultural components are very important to provide sufficient baseline information, which
may be useful for the proposedojact development and implementation, especially designing and
implementation of the system to operate efficienoreover, the baseline existing environmental
characteristics could be useful information for regulatory agency for better monitor offébtvef
implementation of the projecthe 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.

Preliminary scope of

study/anahysis Climate and weather

i *  Topographic and catchment system
l Existing ecological condition

Reviewthe previous studyand " Waterresources
P ¥ b *  5pil and geotechnical investigation

dat llecti

=ta cofiecten Coastal and marine ecosystem
Ambient air quality
Available Infrastructure

Reviewthe previous studyand = Etc
data collection

i *  Airquality
MNecessary Baseline data «  Water quality
collection *  Soil contamination
*  Geo-technical datacollection

Impacts Analysis and scenarios of
solutions/mitigation measures
l' __| EISand EMP
" | Reports
Environmental Management and
Monitoring Plan —

Figure 6.1. Methdology of the Preparation &81S/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, @ratibn 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 desigrcanstructionof

the proposed development facility in orderndnimize 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 uskin the designing the storage facilities or supporting facility to have
minimum impact in the future. Oth@mportant physicalcomponent of the environment consistis
topographi¢c water resourcesir quality, geology and soil, whicare importantnformation in the project
development (design construction, and operatiddidhough, the data collection of this mentioned
information is limited in Timoii Leste, the regional study such as nearby locatitirbe described and
presented in this studythe 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 projedtopieent. Not

only, because, certain design part of the facility may need climate data/information, but also by having the
clear understanding of local climateertainrisk related to climate coulde minimized. The climate
information, particularly, inTimor 7 Leste, is still limited in space and time frame of data collection.
Consequently, often time, the regional climate information cbalddopteds an important reference to

help better design of the systeffhe following information is the commodimate parameters that
usually collected in the established climate station.

Rainfall

wind Speed
Evaporation/evaptranspiration
Solar radiation

Temperature

= =4 =4 -4 4

The historical data availability and how the data could be relevant or useful to the developthent
project will be presented in the following sabctions.The following table provides the summary of
extreme climate parameters value within the project area (Liquica area)

Table.6.1Summary of Extreme Climate parameter valsralysis Done by Sol, 2012)

Extremes
H’ghnﬂ“t Highest [Lowest| RH | ... || Solar | . |Highest Highest
. g Temp || Temp |(Max(%) Min(%) Radiation g (ms) Gust Eto
(Iml’m} © | (© | Min ovIm2idy [P b v ois) | (onm)
1384 (351 [[131 [fioo0 273 f247 1o 136 |52 |
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This extremehistorical recordshould provide generaperspective on the extreme should be used as
consideration in the design of amystem thatelated to the climate parametefsSor 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 Timdr 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 showspgbimts of rainfall datacollection, which covered

the entire territory of TimorLeste. The data collection started since 1900 to 1970s or witedbed at

least 20 years of data.
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Figure6.2 Annual Average oRainfall data Portuguesédministration)

Table 6.2Summary of Annual Rainfall Record, 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 llomar 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
Fatu
1186 -8.755 | 125.328 Bessi 2841

As the data collection was done manually, they only recondecthly rainfallvolume, which could be

useful for certain application, such as regional one. The annual average of rainfall volume from each
stationwas used to derive the annual average rainfall map for the entire country, which should be useful
tool to estimate the iafall design for certain place$he average monthly rainfall volume for the station
near project location, Liquica, as presented in the following figure, suggested that veet, Started

from November to May or Sevemonths, while dry seson, wouldnly last for fivemonths.

Average Rainfall Volume, mm
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Figure. 63 Monthly Average Rainfall in Liquica Area
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Figure6.4. Maximum andMvinimum Temperature Data
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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 mastt 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 .asteois

a seasonal dry tropical climate characterized by warm temperature and sevenal ofiainy period each

149 Page



year. During the Indonesian administration, the data collection was improved to be more digital
recording and in smaller time distribution, such as daitye interval, in some location.

Project Location

4 Location of weather Station

Figure6.5 Map of Auteweather system
Summary of the monthly historical climate data is presented in the following table

Table6.3: Monthly AverageHistorical Climate Parameters in Liquica

January 355 26 19 99 80 13 0.2 4.5 2.9
February 367 27 19 99 80 12 0.3 4 2.9
March 185 23 18.5 99 80 12 0.4 3.3 2.8
April 195 25 17 99 80 12 0.4 4 2.7
May a3 24 18 99 80 11 0.4 5 3
June 23 23.9 18 99.8 80 10.5 0.4 5.8 3.8
July 18 234 16.3 98.5 60 13.2 0.4 6.3 47
August 13 23.6 15.6 97.8 57.7 17.2 0.4 5.9 3.2
September 1 25.2 16.3 98.2 60.6 17.3 0.4 6.4 3.6
October 63 26.5 17.5 98.3 59.5 164 0.4 5.6 3.4
November 240 27.3 19.3 98.3 9.9 17.1 0.4 5.7 3.6
December 292 26.4 19.9 93.1 8L6 13.7 0.4 44 2.9
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Recently, Government of Timdr Leste through various international cbiaations, 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.
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Figure6.6. Total Record of Daily Rainfall Volume in Bazartete

The recorded daily rainfall volume suggested thatvtilame 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 infrastractinas
drainage, waterwaysiver protection, and landscape desigbther important climate data that need to be
considered in the investigation adesign of the system is temperature, which also has been collected.

Figure6.7. Daily Temperature Record in Bazartete
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Ti mor Lestebds temperatures vary considerably acco
registering the highest tempgure. The northern areas of the county from the coast to 600 m elevation

have an approximate annual average temperature @f. Zzhe project is located in areas between Dili

and Liquica is noted as having average daily temperatin@s27 C (see Figuré®).
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Figure 6.8 Average Daily Temperature Timor Leste: Source: Agriculture and -Lsal
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 alsoeatoibe 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 Sola Radiation Data Collected in Bazartete
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The data and information of climate related will be used by this study in estimating some of the
engineering parameters to design the systAmother important climatic parameter especially for
development in the coastal area is the occurrence of tragtarahs 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 B&adeu Region where tropical cyclones may
occurduring 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 @€apessentially 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
1970¢. Findings from recals 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. 110ccurrencesf Tropical Cyclons in the Past over Timdreste
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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 climafghe climate information that is useful in the design of

the proposed development facility, awnfall, 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 inibhlihagbetter 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
temperaturgsolar radiation, and evaporation, could be assumed to have similar value elsewhere, as the
parameters, may not be sensitive to the propose development grgeetver, the rainfall occurs in the
mountain area could also affect the project, as the prigjémcated 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 ocaur in th
project location. The table shows some of the dailyfall record that collected in the upper reach of the
catchment area, near the Fazenda at Bazartete.

! State of the Coral Reefs of Timor Leste Coral Triangle Marine Resources: Thies, Szonomies and
Management, 2012
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Table6.4: Daily Rainfall Volume recorded at Upland Catchment System

Data 12/12/2012) 25/06/2013| 2/07/2013| 19/12/2013] 09/01/2014) 17/04/2014) 31/12/2014 23/01 /2015 28/01/ 2085 14/02/2015| 17/04/2015
Volume, mm R X I VS T . ¥ X [ 1 I 17 1 R K1

The daily rainfall volumever 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 flopdifihe 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%hich 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.

Table6.5 Summary of Annual Average Rainfall Comparison

Station Annual Average Rainfall (P), mm
Dili 940

Dare 1530

Ermera 1765

Liguica 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 parttioé 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 updBtedrves 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 leetstarting 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 rifeeictual 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 authaés 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 argiwear 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 66 Historical Data of Maximum Daily Rainfall Volume Collected at Dili Airport &iat

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 beearding data from 2003 in daily (24rs) 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 rdiafabution.
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Figure6.12 ExistingMeteorological 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 systtemcanal, 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,stiueliDF of Dili

will be used to design the rainfall for theirpose 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 Il
distribution, and Gamble distribution functions were used. The average IDF curves from the
above selected distribution function plus an additional marginal safetp % 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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The following table presents the exact values of rainfall intensity for each return period.

Table 67 AverageRainfall Intensity of Various Return Periods

Return Period, T, | Average Rainfall, P, mm/day
years

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 islésAfs:

Rpq 243
24 t
Where:

| =rainfall intensity (mm/h)

R24 = design rainfall, maximum daily (mm)

t = duration of design rainfall (hrs).
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rainfall amount occurred within average 4 hours duration Therefore, the rainfall design used for the

Liguica area was proposed as followed:

Table 6.8Rainfall Design for Flood Frequency

ARI, years | P, mm/day (Dili) P, mm/day (Liquica) Average rainfall, mm/4.8rs.
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 69 Rainfall Volume for 4.5 duration for various Design Rainfall Frequencies

time T(_ampora_ll

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 5772 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
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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 trairlg drainage improvement and
the floor level design as part of the project development.

6.1.1.3 Climate Change and Trend for TimorLeste

Understanding the climate change and the trends are very important information to be considered in the
design anddevelopment 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 ¢énshange 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 asmétng, 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 Timdreste, the rainfallvariability could
happen in the future, in term tfe intensity duration, and total volume. CSRO, estimated that for the
long-term variation,the total volume of the rainfall, such as annual basis, remain condthite the
duration andntensityis believed to change in the future.

The following figure showsthe futureannual 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 reggt 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 monthgligndhonth, 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
variablity 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 6.105ummary 6 Expected Climate Change Parameters in the Future

Variable Season 2030 2055 2090 Confidence
Surface air Anmal +0.7 = 0.4 +1.1 = 0.6 +1.5 = 0.7  High
temperature [*C) . .
+0.7 = 0.3 +1.4=0.4 +2.8 = 0.7
Bolaximm 1-in-20-year /A +1.0 = 0.6 +1.4 = 0.8 | Low
temperature (=C) | event (14 4
+1.5+ 0.5 +2.8+1.5
Binimum 1-in-20-year /A +1.3+ 1.6 +1.7 = 1.6 | Low
temperature (=C) | event " L
+1.6 = 1.7 +2.5+1.8
Total rainfall (%8)* | Annual +1 = 0+15 0213 Low
0=11 0Dx16 +1 223
Wet season Movember- +1 = +1 210 +2 2= 9 Moderate
rairfall (%) April 11+ 14
0x8 +3 10 +5 216
Diry seas0n May-October +1 =20 -2+ 31 -4 2 28 | Moderate
rairfall (%" 1 ! 2 1
0=+23 323 -4 2 51
Sea-surface Annual +0.6 = 0.4 +1.0 = 0.5 +1.4 = 0.7 High
temperature (°C) i : . . .
+0.6 = 0.4 +1.2+0.4 +2.520.7
Aragonite Annual +3.3 = 0.2 +3.0 = 0.2 +2.8 = 0.2 Moderate
saturation state | maximum 3 b e . : .
waar} 432202 +28202| 423202
Mean sea level | Annual + —15) | +18 (10-27) | +32 17-47) Moderate
[cmy) } } - -
+10(6-135) | +20 (12-29) | +42 (22-62)

The coastal infrastructure development, such as jetty and fuel storage, as part of the proposed modality of
the project development should take the referdrmm this summary of climate changepact inthe

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 terrsemsyecause it shows the
elevation difference between ommint 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 topographictdahould 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, watems 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 stimation:

9 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 hydrologicalodeling. For this application, the topographic data with the
spatial resolution of 90 meter, that widely available could be sufficient.

9 Detail design related to the project, such as landscape, pumping design of the bridge, level of the
tank to be cortsucted 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 sbws the topographic information derived from the ASTER Digital Elevation Model
(DEM) by https://earthdata.nasa.gov/learn/articleshastergdem.
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Figure 6.5. Topography Infanation 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, wherepibsed
development will be constructed can be seen in the following figure.

Figure 6.5. Elevation Range and Terrain System
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From the above elevation in the form of DEM, the various land characteristic such as watershed,
landscape slope, river chanraid 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.

165| Page



Figure6.17 Landscape Slope Factor Estimated by DEM
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It is shown by the slope landscape estimation that the upland catchment system is fairly steep in terrain
(307 70 decree), which should transport the runoff at the faster rate or time duration of the hydrologic
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 designgrading, 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 widlohducted 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 gneral overview of methodology of ground topographicvey thawill be used by

this project
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Figure 6.B. General Overview of Topographic Survey Methodology
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The following figure shows the most common use of differential GPS that uses in the ground survey of
topographic data collection.

Figure 6.8. Equipment of Topo Survey and BM establishment
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The step of data topographic data collection:

Establishment oBenchmark (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

=A =4 =4 =4

The application of topographic datarfthe 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

=A =4 -8 4

The result of topographic datllection to support the design of the system can be seen from the
following map.
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Figure6.20. 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 sitecagealogical
hazard could possibly occur in the project,sibeluding; landslide, flooding and coastal hazartitore

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 areul tmefoundation
design, liquefaction, soil bearing capacity, and other purposes.

As part of the EIA study, the review of regional study on the geological formation of Tiraste will

be provided by previous study, including the site visit to théeptdocation to collect the geological
footprint/evidence in the local context. The geohnical 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 themica
properties of soil in the vertical directioim general the methodology of geological and hygkological
analysis by this is to review the exiting expert opinion of the regional geology anddsalomyy, related

to the project area, and further datdlection related to rock type and groundwater data collection.

6.1.3.1 Review ofRegional Geologynd Hydro-Geological Information

The geology of Timor Leste is complex in both composition and tectonic influ€moer 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 IndeAustralian Plate, the Pacific and the Eurasian Plate. Timor Island, according to
Hamilton (1978) and otmeexperts is formed from fragments from the Australian plate, deep marine
sediment thrusted upward by the collision, oceanic crust Quaternarysediments brought by the
collision.
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Figure 6.21Timor Island Geological Formations
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The geolgical 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 dmdr Island is dominated by carbonate,
i ntergr aMeblk amp rrechtgpesfiwhere each type of rock has different characteristics in
storing and transporting water.
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Figure 6.22Timor Leste Lithology/Rock Type
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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.

Figure6.23Lithology/Rock Type in the Project Area
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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 thejgcbarea.

Figure6.24 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 inthgsamuifer

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 testingf 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 distmedl 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 conducteih 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 val@aabf soil deep was
determined based on force applie®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 \atigation will be
conducted as part tiie EIA study by with the following approaches.

9 Drilling 4 boreholes to explore subsurface stratigraphy and groundwater conditions and to obtain
samples of the subsurface materials for laboratory testing

9 Surface pretration test to know the soil property at the soil surface forlémationswithin the
project location.

9 Conducting laboratory tests on selected soil samples recovered from the borehole to evaluate
pertinent physical and engineering properties; and

1 Anayzing the field and laboratory data for the Engineering and to develop engineering
recommendations.

The followingmap shows the location of deep boring soil data colleetimhconepenetration test (CPT)

to collect the soil information.
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Figure6.25. Location DeefBoring Data Collection and CPT
The geotechnical investigation team shall be mobilized in the project site to perform the geotechnical soil
boring data collectionThe following figure shows the methodology and workflow of soil data dadiec

and engineering recommendation for the foundation works.

Figure 6.5 Proposed Field Study and Application of Result
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The expected results of the soil test would be information on the type of soil in each depth, water content,
andpermeability of the soil.

Figure 6.27Examples of Soil Test Results
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The N value for each sample taken for each deep boring data is presented in the following table:
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Figure6.28. 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 cooatfdtie fuel terminal to

ensure the sustainable operation of the facility. Detail information regarding the soil layer properties,
chemical and physical properties presented in the annex 14 Soil Investigation Report. As the
complementary testing, thH@PT (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:

Details CPT #1 CPT#2 CPT#3 CPT#4
_ 2

Refusal (gc = 300 kg/cm®), 700 5.20 .40 4.00

Depth m
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Figure. 6.2 CPT Testand Result at the Refusal Depth
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In addition to the type of rock, the geotechnical investigation also, produced tlygpsadih each layer.
The following table shows the soil type

Table.6.11Soil Type Vertical Downward

Depth, m Type soil Remark
Loose to medium dense greyish light black Silty
Gravelly fine to coarse SAND (SM), gravels are
0-1 (Quartz / Phyllite) 515mm

Medium dense greyish black Silty, Sandy fine tc
coarse GRAVEL (GM), gravels are (Quartz /
1-2 Phyllite) 515mm

Medium dense greyish light brown Silty fine to
coarse SAND with Gravel (SM), gravels &
2-3 (Quartz
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/ Phyllite) 515mm

Medium dense greyish light brown Silty fine
34 coarse SAND with Gravel (SM) Water Surface
Medium dense greyish black Gravellynd to
coarse SAND (SW), gravels are (Quartz / Phyll
4-5 5-15mm

Medium dense greyish light white calcareous S
well graded GRAVEL (GM), gravels are (Quartz
5-6 Phyllite and Coralline sand)}Z0mm
Medium dense greyish brown Well graded
GRAVEL with Sand (GW), gravels are (Quartz /
6-7 Phyllite) 520mm

Loose to dense greyish black calcareous Sandy
fine to coarse GRAVEL with Silt (G¥YGM),
gravels

are (Quartz / Phylliite and Coral fragments)
7-8 25mm

Loose to dense greyish blacilcareous Sandy
fine to coarse GRAVEL with Silt (G¥YGM),
gravels

are (Quartz / Phylliite and Coral fragments)
89 25mm

Very dense greyish yellow calcareous Silty,
Gravelly fine to coarse SAND (SM), gravels are
9-10 (Quartz / Phyllite and Cordtagments) §15mm
Medium dense to dense greyish black Silty,
Gravelly fine to coarse SAND (SM), gravels
1011 are (Quartz / Phyllite) 25mm

11-12 dense yellowish grey,

More detail on the CPT methodology and result, as wetitagpretation on the result into the design and
development of the propose fuel storage developmettitfacan be seen in the annéof this report

6.1.4 Air Quality

Air quality is a growing concern in urban Timor Lesféhe 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 taetivity 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 andugearmgram,
forest fire.
2. Gas emission from vehiculanovement and operation of power plant
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As the nature of the propose project will contribute gas emission to the atmosphere, sughN3,,SO

CO; and CH (Methane), baseline data collection on these mentioned gases would be important. Baseline
data wouldprovide important information as reference prior to the commencement of project.
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 vehisiegjuality is commonly measured in terms of
concentrations of N& SO, Particulate Matter (PM, PMzs) and ozone. The following table contains
WHO ambient air quality guidelines, which could be adopted in Tiimoeste in substitute the national
guideline ttat currently not available.

Table 6.12WVHO Ambient Air Quality Guidelines

Parameter Average Period Guideline 3%;
24-hour 20
Sulfur dioxide (S
ulfur dioxide (5@ 10 minute 500
. . 1-year 40
Nit dioxide (N
itrogen dioxide (NGQ) T-hour 200
1-year 20
PMao
24-hour 50
BM 1-year 10
28 24-hour 25
Ozone 8-hour daily maximum | 100

Source: IFChttp://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.
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Figure 6.3CProject Location and Potential Receptor Location

1) Prisao Do Ai Pelo 260 meters
2) Residential Area 350 meters
3) Pathways 70 meters
4) Vida Diak Petrol Station 230 meters
5) Cement Timor 222 meters
6) Communities 91 meters

The methodology of the baseline data collection would be consist of theu24monitoring of the air
guality parameters and sampling. The samples were taken to the certified labaoratwyekiimation

of the air quality paramenters. The following map procides the proposed air gaulity sampling points,
where the data will be taken.
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Figure6.31 Proposed Monitoring and Measurement of Air Quality Sampling

181| Page



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 thetprtsjecambient
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 £and PMo, as suggested by IFC and WHO, to
be the main air quality indicators due to dispersion of fine particulate maktersamplesvere 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 withe 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 tiaé hdgjit 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 iho2ds monitoring in the site, according to
recommended IFC and WHOQQ7).

In principle, the instrument consists of pump and filter, which setup such thauthe deliversthe
airflow through the filter so that the particulate matter wilté@in inthe filter.
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Figure. 6.33 General Setting of Airflow Filter in theField

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.

we wp
W
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 tenperature of 25 C and 1 atm) and actual condition of the field. The temperature and
pressure during the field measurement were condudieel.measurement result of particulate matter
(PM) in Lauhata thatvas conductedn 12-13 of SeptembeR019 can be sedrom the following table.

Table6.13. Summary result of PM measurement

Within Proposed Terminal 148 64
Community- sensitive receptol 115 48
Standard by WHO 50 25
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The aboveable indicated the baseline air quality condition, prior to the commencement of the project
implementation. It shows that the background particular matte) {(®&uchhigher thanthe maximum
allowable threshold of the quality standardlThe PMissue § 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 Kaiteftakenduring the construction of Tibdriquica road),
Ulmera (within the forest area)

Table6.14 Comparison of PM level for different places

Ulmera 22 53 Near the Forest or naturaind measured in 2017
Near coastline and measured in 2Q1%here no

Kaitehu 21 27 major construction started yet

Lauhata 48 115 During the construction of Fuel Terminal

Standard Valus

by WHO 25 50

The above table suggestésht prior to the commencement of construction activity (20th&) 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 thame previous Syears 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 impactt¢o edue of PM
observation.

6.1.4.2 SG

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-gtetnoical fuel based.The
sampling andneaswementof theseparameters of ambiemtir quality standard was based on the SNI
(Standard National Indonesjay1197, which was updated in 2017. The principle is known as
pararosaniline method, where the ambienais absorbed by chemical solution etria 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 éne is a presence of 3@ 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 the ambient air quality in Lauhata suggested thabaakground issue related

to the SQ@ as reading is less than 0.01 ppiRurther detail information othe SNI-71197 regarding

each step ofmeasurementincluding the establishment of equipmenanbe found in the document
annex. The following table fade 6.13) summarizedhe result of theambient airquality indicator
measured in SO2
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6.1.4.3 NOx

The measurement of ambient quality M®, hassimilar principle as SQ2wherethe air sample was
observed with the chemical solution known as Gri€sdtzman. So the method is also kncavs Griéss
I_Saltzmaro. The principle is similar to the SO2, where the Gri&astzman solution shall absorbed NO

in the air sample and resultéhe chemical compound knovas Ozodye, whichhas 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 presencedhNi@ air ample taken.

6.1.4.4 CO
Portable gasanalyzer of CQ@ was mobilizing in the project area tmeasuredirectly the CO; in the
ambient air.

Carbon dioxide + Humidity, Temperature

CO:METER

Model : GCH-2018

509 | Vv
Figure.6.34 Portable CQ@gas analyzer

Carbon dioxide level in the project area is reasonable valueptioentration approaching 400 ppm. The
source of C@coming from the automobile combustion, burning the tracltookingwith firewood that
coming from the human activity. According to NOAA, the global average CO2 level wasired at
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400 ppm. Howevetthere has no standayet establishe@y regulator regarding the level of ambientCO
The EU, establisheldased orthe impact to the human health, with the following level:

1 2507 350 ppm is a normal background concentration in the outdoor ambient

1 35071 1000 ppm concentration of CO2, with good air exchange in door (normal condition with no
health issue)

1 10007 2000 ppm of C@concentration, create complaints of drowsiness and poor air quality

1 20007 5000 ppm of C@ consider as poor air quality and caaate major health issue such as
headache and sleepiness

1 Above 5000 ppm, suggestefbr human being to only exposure maximum 8 hour a day

1 >40,000 ppm, exposure may lead to serimgyen deprivation, resulted in the permanent brain
damage, comma, @ven death

Given above facts, the result of ambient air quality in term of CO2 in Tirheste, is relatively good as
the result approaching the natural backgroungvhere nomajor activity. The summary of the baseline
air quality parameters, aseasured during the field observation can be seen in the following table.

Table6.15 Summary of Air Quality Measurement

Within Proposed erminal 148 64 380 <2.5 <3
Community- sensitive receptol 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-poastruction site, where a lot of broken soil was observed. The wind
could easily blow the broken soil and cause plarticulate 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 thadahe: $lawever,

the measured value is only temporary and turn to normal threshold value once the construction has
already completed. Other parameters such as €@, and NQ, do not know any issue for the baseline
information. More detail information on the measurement resulthef baselinair 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 locatior fdallowing figures showmany
riversthat carries the surface water runoff from upland catchment area to the sea.
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Projed:Slte

Figure. 6.3 River Network in Liquica Area

Some part of the river, particularly at the upstream location, in Liquica town is used asswgiky
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 groundwakée proposed project development will
take place nearby the river bamkere the surface water study, related to the flooding will be important.

Figure 6.3@.iquicaRiver
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Potential impact from the project to the river, especially, in transporting the contaminant thaipboiid

the land surfaces next the rivauiring 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 surféee farathe 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 éhgovernment on how to make Lake Maubara area as an attractive place to attract the
tourism to support the country in the future.

. Ctake Maubara,

Figure. 6. 3 Proposed Marine Water Quality Sampling Location

The lake $ mostly saline or brackish, which is not suitafidle human and most of the animal
consumption. The surface water flow in teem ofcatchment 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 he hydrological process, especially flooding and storm runoff quality impact to the marine
aguatic system. Therefore, as part of the current EIA study, the catchment definition, flood flow
estimation, river flow capacity estimation, and water quality nteasent 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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Figure6.38 Summary of Catchment Definition @IS
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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 HEEIMS modelling package tperform the flood flow estimation.

Figure 6.3 Example of HEGHMS
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Important model parameters to be considered in the modeling are:

91 Area of each subatchment
1 Average slope

189| Page



1 % of impervious area
1 Time of concentration
1 Lagtime

Using the GIS tools andpographic 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 thatiopeof the proposed
development facility. Particularly, the high rainfall frequency such ds/&ars 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 liet 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 bgd. The following pictures provide the
geomorphology of the river.

Figure 640 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 fia very large capacity.

Figure6.41 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 uslnsmaller than the upstream or downstream
cross section.

Figure 6.2 RiversDownstream 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 nalrdrainage pattern has been altered with-made drainage line3he 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 approximately32m above the cumg 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 46 m from msl.

191| Page



Figure 6.8 TopographidProfile 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 toldabe 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 found#on 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 constructionThe topographic data can used Y@rious 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 R&ikasavas

derived for the further ydrological modeling study. Using the DEM of TimbrLeste, which derived

from ASTER, the Lauhata catchment was determined and the result is presented in the following figure.
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Figure6.44. Lauhata Catchment System

The total area of the catchment is dqoal7.1 KM, 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: 6.5 Catchment Properties

MWShapelD | Area_ SgKM| 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 flestimation. The above catchment
characteristics were used to determine the hydrologic model parameters, in 6 modeling, such

as time of concentration, lag time, and storage parameter of eachatshiment system. Other important
catchment parametersuch 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 entiaécltment 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 flowdue 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 thetyaéir minimization of
flooding impacts.

The HEGHMS modeling package was used to calculate the flood flow generated by various rainfall
frequencies designs. The following figure shows the modeling setting of the raimiatf modeling.

File Edit View Components Parameters Compute Results Tools Help
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. Lauhata
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+ Meteorologic Models
+ Control Spedifications
+- || Time-Series Data

Components | Compute | Results

(& Subbasin | Logs | Transform | Options

Basin Name: lauhata
Element Name: 53

Description:
Downstream: R3
“Area (KM2) 9.5
Canopy Method: | -None—
Surface Method: | —None-- . < 3
Loss Method: | Initial and Constant

v WARNING 42403: Time of concentration increased to one time interval (0.25 hr) at subbasin 517,
B

Tranefnrm Mathad: | Clark | Init Hudrnoranh J LALARRITAIC ATANAL Charmnn ranfRrinnt incramnnd fa 0 C fime inbaeeal 0 —

Figure.6.45HEC-HMS Hydrological Modeling Setting

Further detail on the modeling and parameters estimation can found in the appénididdological
Analysis. The result of the modeling the time series of flood flow (Flood hydrograph) due to various
rainfall frequery.
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Figure.6.46 Flood Hydrograph dugo 21 year RainfallFrequency

Figure. 6.47 FloodHydrograph du¢o 51 year RainfallFrequency
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