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1. EXECUTIVE SUMMARY

This updated Environmental Management Plan (EMP) document was prepared according to
Decree Law No 5/2011moEnvironmental Licensing for fuel storage ahidtributionin Pantai
Kelapa, Dili, TimorLeste. The facility has been in operati@ince 198. The original EMP
documentwas prepareih 1998 byproject ownerat the timeunder the Indonesian regulatory
framework and environmental and social condition 1998. However, the regulation
framework, environmental and soggonomic conditions have changed as compares to almost
20-years ago.

Therefore, the updated EMP ngcessary, in order to know compliarafethe project operation
to curent setting ofegulatory frameworkinder the Timor Leste legislation and environmental
protection law, the impacts of current settifiggocioeconomic, environmentaind comparison
with  physical environmental condition. This updated EMlocument is supported with
measurement of the some important environmental parametersrectieing ambientielevant

to the operation of the fuel raemg, storing, and distributiofrom the fuel storage and
supporting facility in Pantai Kelapa, Timor Leste.

The following desaption provides the project overview, environmental impacts, occupational
health and safety, community health and safety, secomomic impacts, data collection, and the
propose environmental management plan for the operation of the facility prior to
decanmissioning to the new project site in other area in Timor Leste, in which the project owner
has proposed and government of Timor Leste, is the process of approval to the new project site.

1.1 Project Overview

The existing fuel storage and supportiiagility, receives roughly 4000 kiloliter/month of fuel

(HSD and Gasoline) and distributed at the similar rate in Dili and other places in Timor Leste.
There are three main processes that are connected and become one unit of operational process in
the fecility 7 (i) unloading of fuel from tanker vijdii) storage system and (iii) distribution of fuel

to costumers (vendors) via filling shed or bunkering facility.
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Unloading Fuels from Storing Fuel in the
Tanker via Jetty Storage Tanks

Distribution of Fuel to
Costumer/Vendor

7 : Refueler
Figure 1.1 Components and Interlinks of the Existing Fuel Storage and Distribution System

The above processes only apply to petroleum products of gasoline and diesel fuel. Other
products including LPG, Lube oil and asphalt are delivered to Timor Leste via container cargo.
Lube oil and LPG are currently not stored within the facility, instdea supplier directly
takeover the marketing system in Timor Leste. Asphalt, on the other hand is supplied/imported
to Timor Leste based on demand such as for Suai Airport construction done by P.T. Waskita
Karya and normally no accumulation storage isantly needed. The rate of gasoline and diesel
fuel entering PITSA facility is listed in the following table.
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Table 1.1Rate of Gasoline and Diesel Fuel Supply into the Facility

Type of Product Rate Inflow, KL/month| Rate of Sale, KL/month
Gasoline 2200 2080
Diesel fuel 1800 1690

The continuous operation of the facility is vital for the government and people of Timor Leste, as
the facility shall provide and supply the reliable fuel to support the Timor Leste economy. For
the project wner, the continuous operation means an opportunity to gain profit from lucrative
fuel supply and distribution in Timor Leste. This means that the project provide mutual benefit to
both project owner and Timorese people.

However, the operation of the almofacilities will also cause some negative temporary impacts
that may arise during the construction of the facility and regular impacts during the operation of
the plants and supporting facilities. These impacts must be assessed in the conceptualrand desig
phase of the project so that proper mitigation measures could be proposed to minimize the
impacts during each phase of project development. As the project is an existing one and already
has an EMP made in 1998, thegulatory bodies in Timor Leste reqeithe project owner to
submit an updated EMPsupported with the measurement results of some important key
environmental parameters plus the decommissioning plan as the project will soon-todagere

to the new site, which the government is under evtialua

The proposed development project consists of several major components thitkiniera
series of operation:
U Receiving the fuel from boat tanker
0 Jetty and piping system
Tank farm or storage tank
Filling shed andlistribution line
Supportsystem (utilities)

[t ent i et S e

This updated EMP document has been prepared byi REgDisulting LDA, on behalf of PITSA,

in responding to thevaluation of provided by DNCPIA and ANPM, regarding the classification

of the project and the next step to get the envirosahdicense. The environmental impacts
assessment (EIA) was carried out by reviewang updatingll background information related

to the nature of the project, necessary field data collection to measure baseline physical
parameters of the environmenthdaanalyses of all the potential impacts that will arise during
project execution. More importantly, an environmental management plan (EMP) was proposed
to be implemented by the project owner in order to avoid, minimize or compensate for the
impacts duringeach phase of project implementation.
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The following discussion provides summarizes related environmental and safety impacts during
the operationabf each of the above component of the project, particularly to the receiving
environment such as marine wgtgroundwater and soil, air, worker, and community of Dili and
surrounding.

1.2 Regulation and Legal Framework

This updated Environmental Management Plan (EMP) was prepared based on the Timor Leste
legal framework of environmental protection and safeguprihciple, as stipulated in the RDTL
constitution that further elaborated in the Decree Law No. 5/2011 in the practice of
environmental licensing to ensure and control all the major project development and
implementation does follow the proper environtaiimpact assessment (EIA) in the territory of
Timor Leste.

The following table shows the summary of the impdrtdegal framework related to
environmental protection,environmental impacts assessment and oil and gas project
development.

Table 1.2Summary of legal framework on EIA and Oil and Gas Industry in Timor Leste

Name of Legal No. And Scope of Regulation/ Article relevant to Project
Document Date
1. Constitution of May 20, The Constitution of Timor Leste hasandated the protection of
the Democratic | 2002 environmental and preservation of natural resources (artick ©
Republic ensure that the development of the economics of Timor Leste, shoul
jeopardizing the natural environment, in achieving the national goal
2. Environmental | DL No. The Scope of regulation cover the procedure and need for the
Licensing 5/2011, environmental licensing process, including the classification of proje
February 9, | and level detail of the environmental impacts assessmenj (Btfiired
2011 prior to the issuance of environmental license to the project propone
3. Environmental | DL No. Article 61 Rights of National Citizens
Basic Law 26/2012,Julyy Est abl i shing entitlement of th
4,2012 participate in environmental protection, accessing of env. informatior|

env. education and to petition in the court when their rights have beg
infringed from any laws and policy.

Article 127 Local Communities

Recognizing the importance of local communitytjg#pation in the
formulation, implementation and monitoring of env. policy, calling fo
public consultation for such participation and the creation of necessg
structure and channels of comm
participation.

Article 147 Environmental Standards

Calling for the State to establish and publish env. quality standards fi
receiving environment. These standards should be applicable to all t
country or to specific areas and all sectors.

Article 151 EnvironmentalAssessment and Licensing
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Establishing foundation for the environmental assessment and licen
program that should inform on the procedures for technical analysis,
principles for decisiommaking process and public consultation. It also
calling out for he establishment of monitoring for implementation of t
programs, plans or projects that are subjects to environmental asses
and licensing system through all stages of development (constructio
operation and maintenance and decommissioning).

Article 161 Environmental Monitoring

Calling for the creation of a transparent, comprehensive, decentraliz
and periodic system of environmental monitoring for pollution contro
quality of ambient environment and state use of natural resources.

Article 321 Pollution Control

Ensuring that appropriate measures are taken to avoid, minimize ar
reduce environmental damage, degradation as well as risks to publi
health and economic development caused by pollution. Specifically
calling for the use of best tedhnes available for pollution prevention
and the promotion of measures to facilitate the adoption of alternativ
the use of fertilizers, pesticides and other chemicals for agricultural
production.

Article 331 Air Pollution

Spelling out the need teduce greenhouse gas production, reduction
pollution from vehicle and other machinery and banning importation
production of ozonelepleting substances.

Article 351 Water Pollution

Calling out for reduction and control of the release of polluitibo
surface, sutsurface and marine water bodies. Establishing state
responsibility to create and maintain means to ensure treatment and
control of water pollution including coming from runoff.

Article 361 Noise and Vibration Pollution
Keeping the limis of noise and vibration from domestic, commercial,
industrial, construction and transport sources.

Article 391 Solid Waste Management

Setting out responsibility and mechanisms to govern collection and
handling of solid waste, creation of means to emsie use of solid
waste as a source of renewable energy

Article 411 Waste Water

Calling on the state to create means and mechanisms for proper tre
of waste water with the ultimate goal of preserving the quality of fres
and surface water; inforimy on the responsibility of waste water
producer to ensure its treatment.

Article 421 Hazardous Waste Specifically prohibiting the importation
hazardous water, calling on the formulation of special legislation for
handling of hazardous waste.

4. Urban Solid
Waste
Management
System

DL No.
2/2017,22
March 2017

The law on Urban Solid Waste Management System introduces the
management of municipal solid waste for the purpose of promoting ¢
ensuring cleanliness of municipal towns that will poslfivenpact the

well-being of its citizens while enabling an integrated, sustainable ar]
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socially inclusive management system.
Decree Law N0.2/2017 sets out nine principles for the management
urban solid waste, as follows:

1. Protection of public healtand the environment;

2. Promotion of universality and equality of access;

3. Quality and continuity of service and protection of the intere
of users;

4. Economic and financial sustainability of services;

5. Userpayer principle;

6. Citizen responsibility, adopting @ventive behavior in relation
to production of waste, as well as practices facilitating the re
recycling or other forms of valuation;

7. Transparency in the provision of services;

8. Efficiency assurance and continuous improvement in utilizat
of affectedresources, responding to the technical requiremer
and best environmental techniques available;

9. Promoting economic and social solidarity, the correct planni
of the territory and regional development.

PITSA facility is a large scale fuel storage fawilocated in urban areag
producing regular solid waste from its day to day operation as well a
hazardous waste especially from sludge produced while cleaning the
storage tanks. While DL 2/2017 contains a general definition of
hazardous waste, it doestimave specific provisions related to hazard
waste. It is understood that hazardous waste management will be
regulated through different law and regulations.

Nevertheless, all above principles of solid waste management applie
both regular and hamdous waste management of PITSA where
protection of public health and the environment is the number one
consideration.

Article 16 1_User Duties

Establishing user responsibilities in regards to management of solid
waste produced.

Article 22 & 23 T Disposing Responsibilities and Rules

Establishing responsibilities and rules for disposing of solid waste.
Article 33 1 Collection of Construction and Demolition Waste
Establishing responsibilities for collection of construction and demoli
waste, thican be made by request to the entity responsible for the u
solid waste management system

Article 53 1 Lack of Hygiene and Cleanliness of Public Space
Instituting responsibilities for keeping the public space clean from so
waste. Failure to do se punishable by fine

5. Protected Area | Decree Law | This decree law provides general guideline on the protected area in
in Timor - Leste | 5/2016- Timor i Leste. The most relevant article from the decree law, specifig
Protected to theproject would be annex 1, the list of protected area in Timor
Area , March | Leste, where the project owner should identify and conclude that t
8, 2016 project location is not within any protected area, as stipulated in the
decree law 5/2016
6. Protection of Draft Law on | This law is still in draft since 2012. However, there are several articl
Biodiversityand | Biodiversity | that are relevant to the project:
ecological (March 1. Atrticle 6 (h), the responsibility of the relevant ministry to ens
resources 2012) that the biodversity issue is incorporate in the EIA

2. Article 18 (section 4) related to biodiversity data clearance,
urge private sector to provide any biodiversity data to the
government if identified in their project activity
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3. Article 221 Management of protected area, at the sectibn 4
urge stated to ensure any activity within the protected area ¢
not jeopardize the integrity of biodiversity in the protected ar|

7. Audit Courti Penal Code | Article 215: (1). Defined emission from private property to any
Tribunalde Section II: receiving environment should not be greater than the natural assimil
Recursu Crime capacity. If itis above the natural ability, then according this article,

Against the | institution can be sentenced Jears in prison or fined

Environment,

such as Article 216

water, air, Related to the pollution discharge and punishment that the company

marine, and | get if violate any rule and regulation. Tpeoject owner, must provide

soil all the record to anytime, they can proof on the compliance to the

pollution: environment.

Article 2157

218 Article 217
The pollution that cause the damaged of flora and fauna can be pur|
with 3 years jail or fined.
Article 218
Pollution from theproject, that cause the loss or damaged of the
endangered species will be punished or fine.
Relevance of the project activities to these above mentioned articles
would be related to the pollution emission to the marine waterbody,
soil/groundwater and agmission that will cause the irreversible
damaged of environment and affect people. The project owner is sy
to fined or jailed if the pollution threshold will be grater than the
maximum allowable that can be received by the specific environmen
(waterbody, marine water, soil, or air)

8. Management Law Article 951 The zones of Fisheries that will bether regulated by
and Regulation | N0.6/2004 diploma ministerial. The ntitern coast igenerallyindicated as fishery
of Fisheries and | on Legal area.

Aquaculture Basis for
Management
and

Regulation of
Fisheries and
Aquaculture

9. Downstream
petroleum
sectors activity
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ANPM
Decree Law
No. 1/2012

Decree law of downstream petroleum sector activity in Timoeste
territory: downstreampetroleum activities include storing, transportatiq
distribution, and trading of downstream petroleum products. All the
articles in this decree law should be relevant to the PITSA projects
Timor i Leste, which mainly involves in the downstream pletim
business, starting from transporting, storing, and distributing of the
fuels.

c | that have di

Speci fic arti

Timori Leste.

es

Article 7 : ANP has power to issue the license to PITSA in operatir]
the davnstream petroleum facilities such as fuel storage and fuel filli
station

Article 8:
This article specifically defined the type of activities that required the
license, where all the activities belongs to PITSA needs license from




APN(now ANPM)

Article 09 : Minimum requirement of license
Article 10 : Procedure of license

Article 11 : Duration of license

Article 12: Transfer of license

Article 13: Form and minimum content of license
Article 14: Fee involves

Other articles may also be reémt and the project owner has already
comply this decree law in doing the business in Timbeste

ANPM Thisregulation is related to the procedure, standard design and
Regulation | construction, installation, as well as operation of fuel filling station in
no.3/2014, of| territory of Timori Leste.

24, October

2014, first Al'l articles are relevant to t
amendment | construction, as wels operation of the fuel filling station, particularly
of ANP Bebora, where all the design and construction have already complie
regulation with this regulation, as ANPM already approved the design documer
No. 1/2013 | Further detail content of each article can be found in thardent
Installation | attached.

and operation

of fuel filling

station

ANPM This regulation is related to the procedure, standard design and
Regulation construction, installation, as well as operation of fuel storagetyeicil
No. 1/2016, | the territory of Timoii Leste.

March 2, Al'l the articles are relevant
2016, on construction, as well as operation of the fuel storage and fuel filling
Installation | station in Timor Leste. Further detail content of each article can be
and found in the document attached.

Operation of
Fuel Storage
Facilities
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1.3 Impacts and Management Plan

1.3.1 Environmental Impacts and Mitigation

The environmental impacts that may arise during the operation of the fuel storage and supporting
facilities are mainly related to leak of the fa#l emission, wastewater, hazardous material, and
waste management, which are related directly to the physical and chemical properties of fuel,
leaks, fuel transfer, etc. The following table summarized the impacts, sources, and proposed
mitigation measuick

Table 1.3. Summary of Environmental Impacts, Sources, and Mitigation Measures

Environmental Receiving
Impact Source of Impacts | Environment Mitigation Measures
Leak oil from the Atmospheric
_ o tanks
Alr Emission Evaporation during | Atmospheric
due to Volatile
Organic the transfer _ f Controlling the temperature and pressu
Compound | Release from the Atmospheric 1 Design the system properly
(VOCs) storage tank f  Follow the proper SOP
Spill from the tank | Atmospheric f  Monitoring air quality periodically
truck
Marine water body | § Proper treatment of effluent in the oil
and potentially catcher system
leaching into the T Follow proper SOP to minimize the leak
groundwater 91 Proper design and construction of syste
with high quality of material to minimize
the risk during the operation
1 Proper maintenance system
Oil/fuel spill
Marine water
Soil and 1 Treatment with the oil catcher system
Groundwater 1 Proper disposal of B3 liquid waste to the
Tank Bottom water government designated location in Tiba
Wastewater Marine water
Storm water
Marine water 1 Proper treatment and separation
Groundwater and 1 Proper landfilling system after
Hazardous Soil solidification
Material and oil | Sludge and fuel spill 1 Reuse as compost
Groundwater 1 Proper treatment and separation
Marine water 1 Proper landfilling system after
solidification
Waste Sludge 1 Reuse as compost
Management Marine water Proper collection and disposal in the final
Domestic solid waste disposal in Tibar dumpsite
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In addition to environmental impacts, several negative and positive-somimmic impacts are
potentially generated from the project. These impacts are and mitigation measures are listed in
the following table.

Table 1.4 Summary of Social and Econommpacts, Sources and Mitigation Measures

Impacts

Source of Impacts

Receptor

Mitigation Measures

Social Impacts

Health Impacts

VOC released into
the atmosphere

Workers in the
facility; surrounding
community

Minimalization of fuel spill, leak of
fuel or vapor leak into the
environment.

Suitable working condition

Use of PPE

Traffic Impacts

Additional traffics
coming into the
facility to purchase
fuel; Additional
contractor traffics
during the
decommissioning

Local traffic affecting
Dili commuters

Traffic of tanker truckgo and from
the facility directed to hours outside
the peak time.

Vehicles (PITSA®G
contractoro6s veh
out should be in good condition,
gereraly means it have passed
proper safety inspection evidenced
the vehicle inspection certificate
released by the authority. General
condition of the vehicle should not
leaking and producing dark smoke.
Installation of sighage to help direct
traffic in the event of emergency
Installation of signage during
decommissioning

Tax Tax payment to the | State Government Proper tax filingand compliance
Contribution Government of within regulatory framework.
(Positive Timor Leste
Impacts)
Job Provision | Creation of skilled Local community Locaktbased hiring to improve
(Positive and unskilled jobs in participation of Timorese citizen in
Impacts) the facility during the project.
regular operation ang Training for local workforce tstart
decommissioning assuming higher responsibility withi
phases. the facility.
Corporate Setting aside of Local/National Routine and targeted contribution
Social revenue of PITSA forl Community that will help to enhance social

Responsibility
Contribution
(Positive
Impacts)

CSR contribution to
local community

wellbeing of local communities.
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Economic Impacts

Economic loss | Fuel spill and Local environment 1 Proper HSSE procedures
due to associated fire could | are damaged leading implemented during operation
environmental | lead to loss of lives, | to impacts to 1 Proper handling of emergency
impacts seawater pollution, | livelihood of situation

groundwater fishermen, recreation

contamination resources along Pant

Kelapa

Loss of assets | Fuel spill and fire Mostly affecting 1 Proper HSSE procedures
due to large PITSA, however, f Evacuation as necessary during
scale accidents could affect the asset emergency situation
(OI| Spl” and/or of surrounding 1 Proper hand"ng of emergency
fire) community situation

1.3.2 Occupational Health and Safety Impacts and Mitigation Measures

Occupational health and safety (OHS) is also one of the important aspects that need to be
established within the project framework to minimize or eliminate the impacts related to the
workers and eventually to the environment. The following table summarize the concern, target
of the impacts and necessary action to be taken from minimize the concern.

Table 1.5 Summary of OHS related to Fuel Storage and Distribution

Type of Hazard Main Concern Mitigation Measures

Chemical Hazard Air quality 1 Maintaining levels of contaminant dusts, vapors and ¢
in the work environment at concentrations below th
recommended by threshold limit vafueoncentrations tg
which most workers canbe exposed repeatedly
hours/day, 40 hrs/week, weelter week), without
sustaining adverse health effects.

1 Developing and implementing work practices to minim
release of contaminants into the work environm
including:

Direct piping of liquid and geeous materials

Minimized handling of dry powdered materials;

Enclosed operations

Local exhaust ventilation at emission / releg

points

Vacuum transfer of dry material rather th

mechanical or pneumatic conveyance Ind

secure storage, and sealed cordes rather thar
loose storage

V  Where ambient air contains several materials
have similar effects on the same body org
(additive effects), taking into account combin
exposures using calculations recommended by
standard practice

Fire and explosion 1 Storing flammables away from ignition sources g

< <<<<L
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oxidizing materials. Further, flammables storage &
should be:

Remote from entry and exit points into buildings
Away from facility ventilation intakes or vents

Have natural or passivdloor and ceiling level
ventilation and explosion venting

Use sparkproof fixtures

Be equipped with fire extinguishing devices and-s
closing doors, and constructed of materials mads
withstand flame impingement for a moderate perioq
time

Providing bonding and grounding of, and betweg
containers and additional mechanical floor level ventilaf
if materials are being, or could be, dispensed in the stq
area

Where the flammable material is mainly comprised of d
providing electrical groundingspark detection, and,
needed, quenching systems

Defining and labeling fire hazards areas to warn of spe
rules (e.g. prohibition in use of smoking materials, celly
phones, or other potential spark generating equipment)
Providing specific worker training in handling off
flammable materials, and in fire prevention or suppressi

<< <<<

Corrosive, reactive,
and oxidation
chemical

Corrosive, oxidizing and reactive chemicals should
segregated from flammable materials and from o
chemicals ofincompatible class (acids vs. bases, oxidiz
vs. reducers, water sensitive vs. water based, etc.), sto
ventilated areas and in containers with appropn
secondary containment to minimize intermixing dur
spills

Workers who are required to haadiorrosive, oxidizing, o
reactive chemicals should be provided with speciali
training and provided with, and wear, appropriate H
(gloves, apron, splash suits, face shield or goggles, etc)
Where corrosive, oxidizing, or reactive chemicals are u
handled, or stored, qualified firaid should be ensured

all times.

Appropriately equipped firshid stations should be easi
accessible throughout the place of work, and-wssh
stations and/or emergency showers should be proy
close to all wokstations where the recommended fait

response is immediate flushing with water

Asbestos containing
material

f
f

Asbestos containing materials should be left untouched
undisturbed. Asbestos is at risk to health when if
disturbed in ways that produces dust that contains asb
fiber.

Asbestos containing material should be removed only
licensed professiat

Asbestos waste should be properly handled and disp
off.

Fire and Explosion

Design of System

All the component storage tanks and supporting facilities tg
designed and constructed based on API standard for fire prevg
including the distace between the tanks, between tanks
adjacent facility/building, equipped with cooling water syst
(storage)
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Implementation of
Safety Procedure in
the operational

Proper application of standard operating procedure in loading
unloading fuel, including fail safe control valve and emerge
shutdown equipment

Prevention of
potential ignition
source

1

Proper grounding to avoid static electricity buildup g
lightning hazards (including formal procedures for the use
maintenance of grounding connections)

Use of intrinsically safe electrical installations and 1sparking
tools

Implementation of permit systems and formal procedures
conducting any hot war during maintenance activities,J
including proper tank cleaning and venting

Preparation of fire
response plan

Fire response Planning document
Training of using fire suppression and fire equipment
Coordination with other local authority

Facility of fire
hazard management

Fire suppression with international standard
Mobile and portable equipment

Fire extinguisher

Other specializing equipment

Confined Space

Storage Tanks
(inside)

Storage Tank yard

Secondary
Containment Area

Backup Power
Generator

E NI I I ]

Engineering measures should be implementedlitoinate, to
the degree feasible, the existence and adverse character
mentioned confined spaces.

Permitrequired confined spaces should be provided \

permanent safety measures for venting, monitoring, and re

operations, to the extent possibiThe area adjoining an acce
to a confined space should provide ample room for emerg
and rescue operations

Access hatches should accommodate 90% of

worker/population with adjustments for tools and protec

clothing. The most current ISO and Edtandards should b

consulted/for design specifications

Prior to entry into a permitequired confined space:

V  Process or feed lines into the space should be disconn
or drained, and blanked and lockeut.

V  Mechanical equipment in the space should isefthnected
de-energized, lockedut, and braced, as/appropriate.

V  The atmosphere within the confined space should be t¢
to assure the oxygen content is between 19.5 percent a
percent, and that the presence of any flammable gg
vapor does notxeeed 25 percent of its respective Low
Explosive Limit (LEL).

V If the atmospheric conditions are not met, the confi
space should be ventilated until the target safe atmosy
is achieved, or entry is only to be undertaken V
appropriate and additiah PPE.

V  Safety precautions should include Self Contained Breatl

Apparatus (SCBA), life lines, and safety watch work

stationed outside the confined space, with rescue and firg

equipment readily available.

Before workers are required to enterarpit-required confined

space, adequate and appropriate training in confined g

hazard control, atmospheric testing, use of the necessary P

well as the serviceability and integrity of the PPE should

verified. Further, adequate and appropriegscue and / o

recovery plans and equipment should be in place beforg

worker enters theonfined space
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1.4 Decommissioning Plans

The project is going to be relocating to th@w project site, which currently under the discussion
with  Government of Timor Leste and once the near site and facility will be constructed; this
existing facility will be decommissioned. Therefore, the decommissioning plan has been
prepared by therpject owner, to remove all the component of the existing fuel storage facility
and transferred the existing land parcel to the government of Timor Leste. The following table
shows the summary of impacts and mitigation measures that should be implemeintedhd
project decommissioning execution.
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Table 1.6 Potential Impacts and Mitigation Measures for Decommissioning Process

Storage Tank
Decommissioning

Oil spill Soil, groundwater, - Implement risk assessment, identify possible source of spill
marine water - Prepare spill kits
- Properly implement isolation
- Monitor process of emptying oil from the storage tanks
Sludge Soil, groundwater, - All above measures are related to oil spill are applicable to sludge spill
spill marine water - Implement sludge dilution
(Hazardous - Proper choice of pumpintgchnology
& Toxic - Monitor process of emptying of sludge from the storage tanks
Waste) - Proper handling of sludge residu@nplement hazardous and toxic waste
handling procedures
Fire Workers, assets - Risk assessment to identify possible source of fire and explosion
- Use of certain type of material and pump technology during sludge pumy
to avoid creating condition that might lead to fire
- Implement stabilization
- Proper choice of cutting technology to avoid fire
- Checking of flammable gas prior to cutting
- Fireprotection apparatus ready at all times
OHS from | Workers - Implement risk assessment
working in - Ensure all workers have certification to work in confined spaced
confined - Use of PPE special for working in high altitude
spaces and
high
altitude
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OHS from

Workers

Implement risk assessment

hazardous Ensure all workers have certification to work in confined spaced
gases Use of PPE for hazardous gas protection
Piping System | Oil spill Soil, groundwater, Prepare spill kits
Decommissioning during marine water Implement inerting/purging properly
dismantling Monitor for spill
Fire Workers, assets Use cold method for pipe dismantling.
If hot method is being used, gas detector should be employed and fire
protection apparatus and HSSE officer shaldays be present during the
cutting
Solid waste| Soil, ground Piling in localized area
(pipe Implement reduce, reuse and recycle before proper disposal to Tibar La
residue)
Jetty Oil spill Marine water Demolition done by certified demolition crew.
Decommissioning Implement risk assessment as part of planning for the work
Use of booms and other proper equipment to contain spill into the maring
environment.
Proper stages of demalition (starting from berth area aloncgtinealk toward
the beach
Solid waste| Marine water Use of protected covering under the jetty at all titeesatch materials
(debris falling into the sea
material) Jetty has to be isolated with warning signs installed around it
Solid Harbour Boonshould be installed around the structure to pre
any debris from spreading widely into the surrounding areas.
Proper handling of solid wasteclassification, permit for disposal.
Hazardous | Soil, marine water Crew for demolition should also be certified in proper identification and
and Toxic handling of hazardous and toxic waste including asbestos, coated mater
Waste phenols.

Hazardous and toxic waste should be separately handled from the rest ¢
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solid waste

OHSI Workers Use of certified demolition crew

worker Use of PPE

falling into Rescue boat ready all the time during work.

the sea

g:iilrrr:?nissioninc Solid waste| Soil, marine water Classify all residue from building decommissioning into Hazardous arit
N Waste and NoiHazardous and Toxic Waste

Non Hazardous and Toxic Waste should be assessed for suitability Reu
Recycle
Implement protocol for proper handling of Hazardous and Toxic Waste

OHS Workers Proper staging of the work, starting freminstalling the electricity and wate

from inside the building

Electrical detachment contractor has to be certified in carrying the work
Flammablematerial assessment

Use of proper protective covering
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1.5 Measurement of Environmental Parameters

The project owner has fully committed to the environmental compliance, health and safety as an
integral part of the operational of the fuel receiving, storing, and distribution in Timor Leste. As
has identified in the original EMP document in 1998 thatomanvironmental impacts, as
described earlier will affect the quality of receiving environment. Therefore, the monitoring
should be conducted to verify that the presence of the project did not cause any environmental
impairment. As part of the recomnaation given by the government through the DNCPIA and
ANPM, PITSA should provide testing of the following environmental parameters to show that
during the operation of the facility, thenpacts tothe environment have been successfully
mitigated.

The folowing map shows the measurement location made

Figurel.2 Measurement and Data Collection Location
- Groundwater quality
- Ambient marine water quality
- Water quality at the beach as the starting point entry of pollution
- Ambient air quality

Themeasurement of the environmental parameters is summarized in the following table.

23|Page



Table 1.6 Marine Water Quality Parameters at Marine (Landing jetty or S2)

Station #2 Near at Jetty
No | Parameter | Unit | Standard* | result
Physical
1 Turbidity NTU >3 1.65
2 Smell - - -
3 Suspended Solid mg/L 80 4
4 Solid Waste - 0 o
5 Temperature oc Natural 30.2
6 Oil Layer - 0 o
Chemical
1 pH - 6. 5 1 7.65
2 Salinity %00 Natural 33.5
3 Total Amonia mg/L NHz-N 0.3 <0.001
4 Sulfida mg/L H,S 0.03 <0.01
5 Total Hydrocarbon mg/L 1 <1
6 Total Fenol mg/L 0.002 0.034
7 PCB (polychlor biphenyl) mg/L 0.01 I\N/Ic:atasure
8 Surfactan (deterjen) mg/L LAS 1 0.283
9 Oil and Fat mg/L 5 1.8
10 TBT (tri butyl tin) mg/L 0.01 <0.001
Soluble Heavy Metal
1 Mercury mg/L Hg 0.003 0.0009
2 Copper mg/L Cu 0.05 0.065]
3 Zinc mg/L Zn 0.1 0.012
4 Cadmium mg/L Cd 0.01 <0.001
5 Lead mg/L Pb 0.05 <0.01
Bacteriology
1 | Total Coliform |[MPN/100 mL | 1000 | 120

The above measured data by the jetty suggested that operation @ttyhéy means of

transferring the fuel from tanker to the fuel storage system neither has nor contribute negatively
to the existing marine environment. There is however, the elevated parameters such as Copper
(Cu), Mercury (Hg), and Phenol, when compgrithe measures data versus the threshold
allowable standard by very small margin. The evidence is not enough to proof if the elevated in
these parameters has coming from the fuel storage operation, measurement in other places such
as in Liquica, Hera,ral Tibar show similar pattern. Therefore, it is suspected that the elevated
value could have contributed from natural inflow of mineral such as from upland catchment
system during the high storm runoff.
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Table 1.7 Marine Water Quality Parameters at Manuoen of entry or S1)

Station #1 Near at Drainage Outlet
No Parameter Unit Standard* |result
Physical
1 Turbidity NTU >3 2.77
2 Smell - - -
3 Suspended Solid mg/L 80 8
4 Solid Waste - 0 0
5 Temperature °c Natural 20.8
6 Oil Layer - 0] 0
Chemical
1 pH - 6. 5 1 8.5 7.54
2 Salinity 0/00 Natural 31.2
3 Total Amonia mg/L NH5-N 0.3 <0.001
4 Sulfida mg/L H,S 0.03 <0.01
5 Total Hydrocarbon mg/L 1 <1
6 Total Fenol mg/L 0.002 0.032
7 P-CB (polychlor ma/L 0.01 Not
biphenyl) Measure
8 Surfactan (deterjen) mg/L LAS 1 0.287
9 Oil and Fat mg/L 5 1.4
10 TBT (tri butyl tin) mg/L 0.01 <0.001
Soluble Heavy Metal
1 Mercury mg/L Hg 0.003 0.0009
2 Copper mg/L Cu 0.05 0.048
3 Zinc mg/L Zn 0.1 0.0164
4 Cadmium mg/L Cd 0.01 <0.001
5 Lead mg/L Pb 0.05 <0.01
Bacteriology
1 | Total Coliform [MPN/100 mL |1000 90
Table 1.8 Ambient AigualitiesParameter Measurement
No. |Parameter Method unit Obseryation Result anfidence
duration interval
1 |Weather Cerah
2 |Dominated wind direction From Timur laut
3 |Average wind speed m/s 0.87 1.6
4  |Humidity % 63- 85
5 [Temperature °C 25-33
6 |Oxide Nitrogen (NQ) SNI 19- 7119.2- 2005 ng/Nm? 1 8 +0.277
7 |Sulfur Dioxide (SQ) SNI 19- 7119.7- 2005 ng/Nm? 1 5 +16.662
8 |CarbonDioxide (CQ) MU i LKU/TLITB -3 ppm - 348 +40
9 [PMio (Particle < 16m) MU i LKU/TLITB -1 mg/Nm? 24 49 +0.023
10 |PMgzs (Particle < 2,5m) MU i LKU/TL.ITB -1 mg/Nm? 24 21 +0.053
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The air quality measurement as compare to the standard emission by IFC or WHO, are below the
threshold values, which proof that vapor loss or emission from the facility does not contribute
negatively to the air quality. Except the CO2 value is high, iwhauld be from the burning of
carbon based material, which is a common thing in Dili and surrounding area.

Table 1.9 Groundwater Quality (monitoring well or production well)

Station # Groundwater well - Pantai Kelapa
No Parameter |Unit |Standard* |[result
Physical
1 Turbidity NTU >3 4.18
2 Smell - - -
3 Suspended Solid mg/L 80 6
4 Solid Waste - O (¢]
5 Temperature °c Natural 30.1
6 Oil Layer - (0] (e]
Chemical
1 pH - 6 . 5 T 8 .| 5 7.59
2 Salinity %00 Natural o
3 Total Amonia mg/L NHs-N 0.3 <0.001
4 Sulfida mg/L H,S 0.03 0.025
5 Total Hydrocarbon mg/L 1 <1
6 Total Fenol mg/L 0.002 0.254
- P_CB (polychlor] mg/L 0.01 Not
biphenyl) Measure
8 Surfactan (deterjen) mg/L LAS 1 <0.005
9 Oil and Fat mg/L 5 2
10 TBT (tri butyl tin) mg/L 0.01 <0.001
Soluble Heavy Metal
1 Mercury mg/L Hg 0.003 0.0009
2 Copper mg/L Cu 0.05 0.102
3 Zinc mg/L Zn 0.1 0.054
pat Cadmium mg/L Cd 0.01 <0.001
5 Lead mg/L Pb 0.05 <0.01
Bacteriology
1 | Total Coliform [MPN/100 mL [1000 | 720

The result suggested that no major concern of pbkutant related to operational of fuel
receiving (at landing jetty), at point of entry, groundwater, pollutant level at oil catcher is within
the threshold requirement. Moreover, the ambient air quality indicators are within the range of
the allowable.
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1.6  Monitoring and Performance Indicators

The monitoring program should focus on major issues that can cause major impacts related to
processing activity especially effluent, VOC emission, and wastewater discharge. Moreover,
occupational health and safesyandards should always be enforced by adhering to the best
available standards in the industry with a target to achieve zero rate accident and fatality.

1.6.1 Emission Guidelines

In the absence of a national standard, wastewater effluent standard for paraweters have

been proposed to use the International Finance Corporation (IFC) standards as seen from the
following table. These standards should be used as guidelines to determine the level of
wastewater treatment prior to discharging into the maringre@mment. Measurement and
monitoring program for effluent wastewater quality parameters should be conducted in the field
and report should be produced by project owner and performance should be evaluated against the
following values.

Table 1.10 Wastewat&ffluent Standards (IFC, 2007)

Pollutants Guideline Value
pH pH 6 —9
BODs mg/l 25

CcCobD mg/l 125

Total nitrogen mg/l 10

Total phosphorus mg/l 2

0il and grease mg/l 10

Total suspended solids mg/l 50
Temperature increase = <3

Total coliform bacteria MPM=/ 100 mil 400
Active Ingredients [/ To be determined on a case specific
Antibiotics basis

Notes:

a pMPMN = Most Probable Number

b At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacitv

The Ambient air quality standard guideline for Tim@ste hasot being established and in the
many application refereed to the international best practice.
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Table 1.11 WHO Ambient Air Quality Standard Guidelines

Averaging —‘ Guideline value in

Period pg/m3

Sulfur dioxide (SO2) 24-hour 125 (Interim target1)
50 (Interim target2)

20 (guideline)

10 minute 500 (guidelineg)

Nitrogen dioxide (NOz2) 1-year 40 (guideline)

1-hour 200 (guideline)
Particulate Matter 1-year 70 (Interim target1)
PMu1o 50 (Interim target2)

30 (Interim target3)
20 (guideline)

24-hour 150 (Interim target1)

100 (Interim target2)

75 (Interim target3)
50 (guideline)

Particulate Matter 1-year 35 (Interim target1)

PMzs 25 (Interim target2)

15 (Interim target3)
10 (guideline)

24-hour 75 (Interim target1)
50 (Interim target2)
37.5 (Interim target3)
25 (guideline)
Ozone 8-hour daily 160 (Interim target1)
maximum 100 (guideline)

1.6.2 OHS Guidelines and Standard

The implementation of Occupational Health and Safety (OHS) measures should be monitored
and evaluated based on international standards. The standards may refer to the US, European
best practice standards or applicable ISO standards (ISO 18001).

Table 1.12Reference Standard of the OSH Implementation

Proposed OHSEMP 0 Occupational Safety and Health Administration of th
United States (OSHA)

U Indicative Occupational Exposure Limit Values
published by European Union member states,

0 1SO 18001

PITSA OHS Policy U IFC performance standard

Projects should try to reduce the number of accidents among project workers (whether directly
employed or subcontracted) to a rate of zero, especially accidents that could result in lost work
time, different levels of disability, or even fatalities. Therkiog environment should be
monitored for occupational hazards relevant to the specific project. Monitoring should be
designed and implemented by accredited professionals, as part of an occupational health and
safety monitoring program. Facilities shouldcamaintain a record of occupational accidents,
diseases, and dangerous occurrences and accidents. Further detail on the action plan has been
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presented in the general OHS. The following table shows the safety parameters and indicators
that have beenimplme nt ed wi thin PITSAG6s facility (PITS,

Table 1.13 Proposed Safety Parameters Indicator

Safety parameters and indicators

Parameters 1. Fatal accidents Fatalities, own staff and contractor personnel

2. Accidents resulting Permanent disabilities, own staff
in permanent disability

3. Accidents resulting Accidents, own staff and contractor personnel
in absence from work

4. Lost days Absence due to an accident, own staff in calendar days
swokfoce | Expressed in Ful Time Equivalents (FTE)
Pefformance . Accident frequency Own staff, number of accidents resulting in absence
indicators from work per 100 FTE
2 Acodentseverty Ownstaff lostdaysfrom workper 10FTE

1.7 Positive and Negative Social and Economic Impacts

The presence of the project has created a lot of positive impacts and negadiets imphe

existing environment, health, and safety. The positive impacts should be enhance and leveraged,
while at the same time, the negative impacts should be minimized. With the implementation of
the project (operation) and decommissioning phase® Hexeral key positive and negative

impacts, which can be summarized in the following table.

Table 1.14. Summary of Positive and Negative Impacts of the project

Positive | Negative
Operation Phase

1. Supply the stable fuel in Timor Leste and 1. Some potential environmental risk
stabilizethe price in supporting Timor (air qualty, groundwater
Leste economy contamination, wastewater,

2. Create employment to youth of Timorese hazardous waste, etc.) that alread

3. Provision of tax payment to the presented in this document, the
government of Timor Leste negative impacts could all be

4. Social corporate responsibility that projed mitigated with the technical, as we
owner is doing to the community as nonrtechnical approaches

5. Good and viable business scale in Timor| 2. If disaster occurs such as fire and
Leste explosion potential loss could be

6. Potential technical skills transfer from the high
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project owner to the local TimdrLeste,

through the continuous training and

involvement in the project implementatior,

Decommissioning Phase

- Disturbance of fuel price due to
new project location is far away
from the city

- Loss of income from the project

1. Negative impacts disappear owner

2. 3 HA land will be able at the prime locati¢ - Loss job for Timorese, which creaf
for government to utilize such as in some social issue
developing the Dili airport - Government loss the revenue fron

the income/service tax that the
company will pay if the project
close

Considering more positive impacts during the project operation and more negative impacts will
be created if the project closed, then it is recommehaleontinue the project or any

consideration to decommission the project should be assessed in detail in order to minimized the
impacts and maximized the positive impacts.
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2. PROJECT PROPONENT

The existing fuel storage tanks and associated facilities have been operated and maintained by
the Pertamina International Timor, SA (PITSAperated in Timor Leste (Republic Democratic
of Timor Leste) started at Novembét 2015 with the contact details as provided below.

PITSA would also like to strongly note its commitment for the implementation of the EMP
including requirement to do testing of water quality around the jetty and fuel storage facility
every six months and monthigporting of the volume of oil being unloaded at the jetty.

Mr. Deni Febrianto

Rua Praira Dos Coqueiros (Pantai Kelapa), Comoro,
Dili, Timor Leste

Email pertadili@pertamina.com
Telephone#670 3321760

This updated EMP will cover only the Dili Fuel Storage and supporting facilities, located in
Pantai Kelapa with associated facilities. More detail on legal document related to the project
owner, such as business license, tax identificaiamber and other formal document, as
required by the legal framework in Timor Leste can be found in the Appendix section

2.1  Overview of PITSA Company

PITSA is continuing PT. Pertamina (Persero) business in Timor Leste previously ran by
Pertamina Marketing Representative Timor Leste (MRTL). The Establishment of PITSA is to
comply with TimorL e st e 6 s d o wn sitDe@ee taw Noel(RQ1P patticulgrArticle

9 that stipulated that all downstream petroleum companies in Timor Leste should have at least
5% local ownership.

Currently, PITSA owns and operates fuel receiving, storage and distribution facilities as follows:

¢ Dili Fuel Terminal: The fuel teminal was built in 1979 and in operation since 1984. It is
capable to store up 200,000 Litersof fuel (2.600 KL Gasoline and 2.600 KL Diesel
Fuel). The total capacity is spread into six (6) vertical storage tanks, four of which has a safe
capacity of1,200,000 Liters and the other two having safe capacity of 200,000 Liters each.

1 Oil Jetty : Max Capacity of 6.000 DWT
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1 Filling Stations: For distribution purposes, there are three (3) filling stations which can fill
up to 400,000 Liters of fuel tialing shed each day located within Dili Fuel Terminal.

1 Bunkering Facility

1 Nicolau Lobato Airport Fuel Terminal : Storage tank capacitpf 220 KL Avtur and 3
Refueler

2.2 Company Vision and Values

As the grandchild company of PT. Pertamina (Persero)lSRIshare the same world class
vision and value as PT. Pertamina (Persero). Different from PT. Pertamina, though, PITSA only
involves in the supply and distribution of fuel oil in Timor Leste.

Despite limited business, which only involves supplying antlidiging the fuel in Timor Leste,
PITSA is committed to follow all the standard operating procedure in doing its business, as like
the parent company in Indonesia. The following figure shows the complete figure of organization
arrangement to the plans thsiin line with the mission and vision in Timor Leste.

Auditing Board

h ¥
l’ PERTAMINA

INTERNATIONAL TIMOR

Figure 2.1 The Organization Structure of PITSA

2.3 Commitment to Sustainability, Environment, Health and Safety

As part of the leading company [PT. Pertamina (Persero)] in oil and gas industry (in both
upstream and downstream), PITSA has high commitment to the sustainability of operation that
comply with the environmental, health, and safety, in order to achievgaidleof national
company to achieve the goal to become the global leader in energy sector.
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As describe in its operational procedures that PITSA, is focusing in the following area in order to
support the sustainable operation in receiving and distomwii fuel in Timor Leste.

=a —a —a A

=

1

Local empowerment and participation in the program

Detect early warning system

Applies clear standard operating procedure for all the employees

Applies the personal protective equipment whenever within in the project faekbgept in
the office

Classification and procedure of emergency plan and recovery system

Growing and engaging the community into various social corporate responsibility (SCR)

The implementation of all the above focus of attention in operationof tligfdms made it
possible by complying with proper international standard of best practice. The following are the
best standard practice that has driven the operational of the PITSA facility around the world.

U 1SO 14000 Environment Management Systems (EMS
U 1SO 50001: Best practice of energy conservation
U 1SO 18001: Occupational Health and Safety (OSH)
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3. DETAILS OF THE EIA C ONSULTANTS

This updated Environmental Management Plan (EMP) have been prepared by PEC Consulting,
Lda., a Timores®wn planning and engineering consulting company headquartered in Dili. PEC
Consulting is headed by Sr. Krispin Fernandes, PhD., who has qualificatioGeemical
Engineering, Hydrology and Environmental Planning and Engineering. PEC Consulting has
experience in Timor Leste in the area of environmental and planning for developmental projects
including - irrigation infrastructure, water infrastructure, aorage infrastructure, and
environmental impact assessment for environmental licensing according to Timor Leste
regulatory framework. Staffs involved in the environmental assessment and preparation of the
EIS are listed in the following table.
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Table 3.1Summary of Consultant Staff who prepared the updated EMP document

No Staff Expertise
CONSULTANT STAFF
1 Sr. Krispin Fernandes, PhD Krispin has more than dfears of experience in environmental engineering, process

engineering, and wastewater treatment and disposal into the deep ocean through a mari
outfall. Sr. Krispin has undergraduate degree in Chemical Engineering, hencefisdjtali
understand the manufacturing processes involved indoeduction, petrochemical, and othe
chemical process engineering (CPI)

2 Sr. Mario Marques Cabral, S.Si,| Mario has more than fears of professional experience in marine biology astiefy
M.Sc assessment including assessment of secimomic characteristics of coastal community. H
a marine ecological specialist for PEC Consulting and has involved in most of the project
PEC management.

3 Sr. Juvencio dos Santos TrainedEconomist and social impacts assessment specialist. He has two year of experi
data collection and analysis of social and economic profile

4 Sra. Rosalyn Fernandes, S.T. | Rosalyn has substantial professional experience in deliveringtenfaite scale environmente
MURP impacts assessment documents, including for fuel storage development, University Cam|
development, Sanitation Improvement Schemes, etc. She has recently finalized a task as
environmental specialist who writes the enmimental assessment reports for ADB loan func
road project

6 Sr. Venancio Rego Fernandes, | Trained in Industrial Engineering, Venancio has experience working as plant engineer in

S.T. manufacturing establishment in Indonesia, environmental otiicéirecently as a project
engineer for stream flow and meteorology study in Timor Leste
7 Sr. Crisanto dos Santos Graduated with a diploma in computer engineering, Crisanto serves as a logistic officer ir
project.

OTHER SPECIALIST
8 Dr. MontKania Dewi, S.T., M.T.| Head of Air Quality Laboratory,Faculty of Civil and Environmental Engineering, Institut
Teknologi Bandung (ITB). Mrs. Kania, is responsible in providing observation data on air
quality baseline.

The detailed descriptions of PEGfike, including various projects that have completed in the past can are presented as followed.
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3.1 PECT Consulting Summary

Since its establishment four years ago, PEC has involved in various development projects and
has successfully delivered p%ojects (small medium size of the projects). The company has a
vision to support sustainable infrastructure development in Timor Leste through proper planning
and engineering design that also adhere to the social and environmental safeguardingsprincipal

The areas of specialties of PEC consulting include:

(). Hydrologic and Hydraulic Analysis for various infrastructure development

(2). Environmental Impacts Assessment (EIA) and Licensing for various infrastructure projects
(3). Survey Topographiand Bathymetric data collection

(4). River flow estimation and Catchment Analysis

(5). HydroMeteorological Data Collection

Our client of the consultancy works includes private sectors and international agencies such as
JICA, World Bank, and Asian Devament Bank (ADB).

3.2 Resume of Specialist Involved in this Project

3.2.1 Krispin Fernandes, PhD

Krispin has more than tears of experience in environmental engineering, process engineering,
and wastewater treatment and disposal into the deep ocean throagime oatfall. Sr. Krispin

has undergraduate degree in Chemical Engineering, hence is qualified to understand the
manufacturing processes involved in beer production

A. Experiences:
1. 2012 Present, Principle Environmental Engineer, at PEConsulting, that &s completed
all the environmental impacts Assessment (EIA) from Beverage processing plant, fuel storage
development, quarry, and cement industry, and irrigation infrastructure development.
2. April 20137 July 2013,Consultant for Aurecon, Pty., Ltd. Owater and Wastewater
Treatment Design in-FDTL 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, withapyi duty
on the hydrological survey and environmental baseline data collection
4. October 20171 July 2012, Consultant folSKM Consulting, Australia, working on the Dili
urban drainage and sanitation master plan, including training of GIS and Hydrological
Modeling for GoTL staff
. February 20111 October 2011, consultant foMelbourne Water Corporation , working on
the Dili Hydrological Modeling and data collection for master plan development of
Sanitation and Drainage system of Dili.

a1
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. June December 2010Water Resource Research University of Hawaii at Manoa,- Post

Doctoral Research Scholar working on the project: 8tirvey and modeling analysis of
Municipal Separate Storm Sewer System (MS4) at highway storm runoff network on Oahu,
Hawaii, USA.

July 20067 August 2010, University of Hawaii at ManoRgsearch Assistant at Water
Resource Research Center, University of Hawaii at Manoa,

Summer 2002 and Summer 20C3mate and Information System Project Intern, National
Oceanographic and AtmospheAdministration (NOAA), Office of Global Program (OGP),
Silver Spring, Maryland, USA

November 1999 January 2000, Staff at Oxfam International Australia in Timor Leste,
working on theWater supply and sanitation improvement project in Dili, Liquicad an
Bobonaro

B. University Education
No University Main Course of Study Place
1. | University of Hawaii at Civil and Environmental Honolulu, Hawaii,
Manoa Engineering (Completed Doctor ¢ USA
Philosophy)
2. | University of Hawaii at Civil and Environmental Honolulu, Hawaii,
Manoa Engineering (Completed Master USA
Degree)
3. | Gadjah Mada University | Chemical Engineering (Completg Jogjakarta, Indonesig
Bachelor Degree)
C. Computer SKkill

37

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

2. ArcView 3.x: Mapping, spatial analyst

3. EPA-BASINS/MapWindow: GlSbased modeling, database management
4. HEC-HMS: Catchment hydrological modeling

5. HEC-RAS: River Hydraulic modeling

6. GEO-HEC-RAS: Flood plain modeling

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

8. EPANET: Drinking water distribution modeling

9. MS. Office: Excel, words, power point, front page
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D. Publications
1.Fernandes K Liu C.C.K.,Moravcik, P. 2010G1S-Based Linear Systems Modeling of
Watershed Sediment Transport Procegsegented at 2010 AWRA Annual Conference in
Philadelphia, USA

2.Liu C.C.K, Fernandes K 2009.Linear Systems Modeling of Watershed Hydgy} and
Sediment Transporihe 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. Proceedings of AWRA 2005 rBmer Specialty Conferenceonolulu, Hawaii,
American Water Resources Association, Published irRCIM

4.Liu C.C.K,, Fernandes K 2006. NaturalEnergyDriven Brackish Water desalination:
Field testing and mathematical modelifgechnical Report, water resaes research
center, University of Hawaii at Manp&lonolulu, HI, USA.

3.2.2 Rosalyn Fernandes, S.T., MURP

Rosalyn has substantial professional experience in delivering small to large scale environmental
impacts assessment documents, including for ftetage development, University Campus
development, Sanitation Improvement Schemes, etc. She has recently finalized a task as senior
environmental specialist who writes the environmental assessment reports for ADB loan funded
road project

A. Experience
1. January 2014 Present, PEG Consulting, Environmental Specialist,

Working on Simplified Environmental Impact Statement (SEIS) and full scale EIS under
contract from PEC Consulting. Responsibility including desk review of relevant document,
field investgation, document write ups, presentation and coordination of other specialist.

2. October 2012 October 2018onsultant for Timor Leste Greenhouse Gas (GHG)

Inventory, Contracted service at UNDP Timor Leste for the national GHG Inventory and
Mitigation OptionsAnalysis. Duties include conducting research, analysis, workshop and
training for stakeholders from different agencies. Stakeholders include ALGIS, SOL,
DNMA, DNAAI, Forestry, Fisheries, DNSSB, EDTL, and others.

3. Junei July 2012, Environmental Specialist Part of the team that put together the
Environmental Impact Assessment document for development of UNTL Hera facility on 365
ha land. Responsible for baseline write up on secmnomic condition and waste
management. Responsibilities includeport wrting, analysis, map making, community
consultation, client liaisorContracted service by Oasis, Sustainable Projects.

4. January i May 2012, Community Engagement SpecialisContracted by SKM
International, coordinated and implemented Sanitation Willingnes®ay Survey (600
samples), coordinated and implemented Flooding Damage Survey (50 samples),
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and coordinated and implemented community consultation (qualitative survey) covering

topics: environmental cleanliness, sanitation, hygiene, solid waste,rtpoaind kangkung

management.
5. Februaryi June 2012Consultant for State Secretary for the Environment,

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

compil ati on

and anal ysis of

DE2Mth Oaculata c t i vt

achievements and recommend ways to improve weaknesses. Purpose of project was
preparation of three documentsSEMA activities 2011, SEMA activities 202012 for the
government, SEMA activities 20072012 for the general public. The documentsateded
on SEMA achievements as well as opportunities for future improvements towards
environmental sustainability in Timor Leste. Works included interviewing with SEMA
employees, desk review of documents, and report writing.
6. July - December 20I\ational Environmental and Safeguard Specialist
Contracted by ADB Timor Leste, working as the national environmental and safeguard
specialist for the district capital water supply specialiEhe project includes three
components’ rehabilitation of the Debo Lelmo Lake weirs, rehabilitation of the water
supply system in Pante Makassar, Oecusse and rehabilitation of the water supply system in
Manatuto. Engaged by Aurecon, Inc., the main contractor for the PPTA.
7. 2008-2010,Environmental Specialist/Planner,Staff planner at Townscape, Inc. in Hawaii,

USA, for Preparation of Koolau Poko Watershed Management Plan,

20082010, GIS Specialist for Ala Wai Drainage ProjectThe Ala Wai Drainage Project

was an tban drainage upgrade with two main thrusts: flood contrdlimmprovements to the
natural conditions of Honolulu urban streams.

Project, 20062008

B. University Education

Graduate Assistant for Community Consultation for the Transit Oriented Development

No

University

Main Course of Study

Place

1. | University of Hawaii

2. | University of Gadjah Madza

Urban and Regional Planning
(Completed Master Degree)
Chemical Engineering (Completed
undergraduate level)

Honolulu, Hawaii

Jogjakarta,
Indonesia

C. International Seminar

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

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

1 Participant at the Xian Urban Planning Practicum at Xian, China, 2006. The Practicum
involveda collaboration between students from NorthWestern University in Xian, China,
students from the National Taiwan University in Taiwan and students from the Urban
Planning Department, University of Hawaii. All students travel to Hawaii, Taipei and
Xian for research, discussion and presentation.

39|Page



D. Certificate of Competencies:
1 Basic and advance security in the field of the United Nations system

E. Organization:
1 American Planning Association (APA), Hawaii Chapter

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

Mario has more than Ifears of professional experience in marine biology and fishery
assessment including assessment of secamomic characteristics of coastal community. He is a
marine ecological specialist for PEC Consulting and has involved in rhtis¢ rojects under
PEC management.

A. Experiences

1. Agriculture Specialist/ConsultantNovembeii December 2012:

Contract service with JICA Study Team for the Project for Rehabilitation and Improvement
of Buluto Irrigation Scheme (Laleia and Vemase) iauBau and Manatuto Districts.
Agriculture survey, interview to government and farmers, interpretation, reporting.

2. Marine Biology Specialist/Consultant,Julyi August 2012:

Contracted service at Ministry of Marine Affairs and Fisheries, Directorate Geoieral
Marine, Coastal and Small Islands (Indonesia). Review and Profiling the Potential of
Ecological and Social Economical for Marine Protected Area in Gunungkidul and Bantul
Districts of Yogyakarta Province.

3. Natural Resources Management Specialist/Consualht, Octoberi December 2011:

Contracted service at Forestry Ministry, Directorate General of Watershed Management
Building and Social Forestry, Watershed Management Center of Benain Noelmina,
Strengthening Communiigased Forest and Watershed Managen{8&BFWM) Project
Region of East Nusa Tenggara. Cooperation among Ministry of Forestry (Indonesia), UNDP
and GEF.

4. Extra ordinary lecturer, September 2011 August 2012:Employed as extra odinary
lecturer at Faculty of Fisheries and Marine Science of@dAWacana Christian University
Kupang (East Nusa Tenggara Provihedonesia).

5. Coastal and marine resources management specialistugust- December 2011:

Act as volunteer service at fish hatchery unit of Marine Affairs and Fisheries Services of East
Nusa Tenggara Province (Indonesia).

6. Manager Program, August 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 (hdonesia).

7. Natural resources management specialist, voluntegduly - December 2011

8. Natural resources management specialist, volunteeFebruaryi July 2011
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9. National Project Manager, Januaryi December 2010Personnel service agreement at
Regional Fishees Livelihoods Programme (RFLP) for South and South East Asia
(GCP/RAS/237SPA), FAO Indonesia. Project location: Kupang Municipality, Kupang
District, Alor District and Rote Ndao District of East Nusa Tenggara Province. Cooperation
between FAO and AEOI.
10. Coastal and marine resources management speciali&pril - October 2009:
Contracted service at PT.Nusa Karimun Divers, Sematamjral Java Province
(Indonesia).

11. Coastal and marine resources management specialigiarch-April 2008
Actedas Freelance Consultant service at CV. Rekayasa Jati Mandiri, SerGaatng|
Java Province to provide technical assistance for coastal habitat degradation study in Pulau
Panjang (Jepara District) as conservation and ecotourism basis development.

12. Natural resources management specialisiay- July 2007:

Contracted service at PT. Puri Aji Buana, Semai@egtral Java Province to provide a
technical assistance for Detail Engineering Design (DED) of picnic park Kalianyar river
basinSolo project.

13. Fisheries Consultant, volunteerJanuary March 2007
Volunteer service at National Directorate for Fisheries and Aquaculture Timor Leste to
provide a technical assistance for National Consultant under the project of Strengthening the
Capacity in Fisherietxformation Gathering for Management. The main assignment was to
design a pilot project cycle for Community Badddrine Sanctuary (CBAS) in the coastal
areas of Batugade and AtauroAnd as Resource Person to advise the Director of the Fisheries
Directorae and staff and provide assistance to develop an enhance the capability and
achieve respective objectives.

14. Resource Person/Fisheries Consultant/Fisheries Information Management Specialist,
April 20057 December 2006 Contracted service at Ministry of Agriculture, Forestry and
Fisheries, National Directorate of Fisheries and Aquaculture Timor Leste cooperate with
FAO (GCP/ RAS/ 199/ SWE)iAStrengthening the Cap:
f or Manag e mrajett logation: jLlecoastal districts of Timor Leste.

15. Part time lecturer, March 20051 November 2006:

Contracted service at University of National
Dili-Timor Leste

16. Fisheries expert staff September December 2004:

Contracted service @T. Swakon, SemaranQentral Java Provingecooperate with Coastal
Community Development and Fisheries Resource Management Project. Posted at Tegal
Municipality, Central Java Province (Indonesia).

17.Research and deelopment staff,July up to August 2003:

Contracted service &PPSP, Semaran@entral Java Provinced Local NGO of Research,
Improvement and Development Resources Institute cooperate with Central Java
Development Planning Agency including StrategicRiag of Central Java Province.
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B. University

No University Attended | Main Course of Study Place
from/to
1. | University of Gadjah Madg 20007 2003 | Environmental Yogyakarta
Science (Indonesia)
2. | University of Diponegoro | 19927 1999 | (Post graduatetl S2)
Marine Science Semarang (Indonesig
(Bachelor graduateid
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 Pacifid, in Jeju

Republic of Korea, 1 4 September 2010;

1 Speaker on international workshop &idi study of fisheries which sponsored by

Regional Asia and the Pacific of FAO with tifecond Regional Transfer Workshop on

Gathering Information for Fisheries ManagemantHalong Bayi Viet Nam, 241 27
October 2006;

1 Participant on the Third Biannulternational Conference and Exhibition on Energy

2002 AEnergy for Sust ai fidbohesia, P93t éuly 20p2ne nt .

7 Participant on Indonesian in Transition. Yogyakartal 23 November 2001;

1 Participant on International Seminar d@ixhibition on Information Technology for
Sustainable Management of Natural Resources. Bofjaionesia, 2 October 2001; and

1 Participant on Linggarjat. Environment al
Environment al Ma n a g e melIndongsialiul8 Navegnaan 2000We s t

D. Trainer Experiences:
1 Coastal communitpased and fisheries resources management;

Performance, Improvement and Planning (PIP);

Logical Framework Approach (LFA);

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

Sociceconomic monitoring;

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

=4 =4 4 -4 48 8 -
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1 Basic fishery statistics of data collection and analysis;
1 Participatory problems ranking and SWOT analysis; and
1 Problem solving and decision making.

E. Certificate of Competencies:
1 Basic of procurement of FAO;
1 Basic and advance security in the field of UNDSS; and
1 Environmental management specialist.

F. Publication:
1 The study of unconfined groundwater quality distribution based on the types-of non
irrigated rice field and fish pond land uses in Karimunjawa Island. Journal of People and

Environment. Vol. 12, No. 2, July 2005. Center for Environmental 8suoli Gadjah
Mada University.

G. Organization:
T Founder of | ocal NGO ATalitawano (Communit
Affairs and Fisheries) located at KupaBgst Nusa Tenggara Province;

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

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

1 Founder of Sumawis Entreprise, an event organizer for environmental education, located
at Semarangentral Java Province;

1 Member of student regient, Diponegoro Universitity, Semara@gntral Java Province.
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3.2.4 Venancio Fernandes, S.T.

Trained in Industrial Engineering, Venancio has experience working as plant engineer in major
manufacturing establishment in Indonegiayironmental officer and recently as a project
engineer for stream flow and meteorology study in Timor Leste

A. Experience
1. Project Engineer, Timor Leste,February 2014 PresentContracted by PEC Consulting to
provide services as follows:
1 Planningdesign and installation of automatic meteorological data collection equipment
1 Through PEC Consulting, contracted by Seeds of Life (SOL) to repair and maintain
SOL6s automatic meteorological data coll ec
1 Manage a team of @ersonnel for field 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 closeocatiab
with chefi de sucand/orchefi de aldeia
1 Responsible for payment of services to district field assistants.

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

Contracted service at P.T. Tanjung Buyu Perkasa Timur in Easbh&@tn, Indonesia to
coordinate for palm tree census at Tanjung E
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 checking
empl oyeesd presence and work quality.

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

Staff at a local tickting 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,20061 2007

Staff at P.T. Diamond Ice Cream in Jogédl, Indonesia. P.T. Diamond Ice Cream is a
supplier of ice cream to McDonalds Indonesia as well as a large processed food producer in
the country with products ranging from frozen meat to frozen vegetables. Previously
recruited as intern in the compansabch in Jogjakarta and later on recruited as permanent
staff. Responsible for delivering frozen food to hotels and restaurants including to
McDonal dés in Jogjakart a.
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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
1. | Institute of Science and | Industrial Engineering (Completeq Jogjakarta, Indonesia
Technology Akprind Bachelor Degree)
2. | Escola Vocational de Don| Majoring in Mechanical Baucau, Timor Leste
Bosco Fatumaka, Baucau| Engineering
3. | SMP Negri 1, Lospalos Lospalos, Timor Leste
4. | SD Negri 19, Cacavei Lospalos, Timor Leste
C. Trainings
No | Training Course of Subject Organized by Year/Month Place
1. | Water Treatment for Institute of Science and | 2004 Jogjakarta,
Industrial Application Technology Akprind and Indonesia
Training P.T. Ipal
2. Environmental Impact Institute of Saenge and | 2005 JogjakarFa,
Assessment Training Technology Akprind Indonesia
3. Verification and Data Institute of Scienge and | 2005 Jogjakar?a,
Analysis for Statistical Technology Akprind Indonesia
Purposes
4. Sugar Production Processin Institute of Saenge gnd 2005 JogjakarFa,
and Eabrication Technology Akprlnd in Indonesia
collaboration with P.T.
Madu Baru

D. Computer and Other Skills

Corel Draw for Engineering Application
SPSS

QSB

Microsoft Office 2003 and 2007

= =4 -8 -9
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3.2.5 Crisanto dos Santos

Gradwated with a diploma in computer engineering, Crisanto serves as a logistic officer in the
project.

1.

5.

A. Experience
Logistic Support,February 2013 December 2013

For the JICA funded Buluto Irrigation System data collection. Contracted through PEC
Consulting. Responsible for river flow data collection, equipment purchase and assisting of
the Japanese team members.

Logistic Support for Dili Drainage System SurveyJanuaryi April 2012

Field assistant to the Australian and Timor Leste team. Equipment purchase at stores in Dili
for use in project.

Enumerator for Sanitation Willingness to Pay SurveyMay 2012

Survey to several neighborhoods around Dili to ask att@ir existing sanitation system in

their house and how much fee money they are willing to pay for new sanitation system.
Followed training to survey people and businesses, do survey by questionnaire to people and
enter data to Excel.

Intern at Ministry of Economic DevelopmentJanuaryi June 2011

Internship part of school Instituto Professional de Canossa. Enter data to computer, type
letter, checking absent, photo copy, etc.

Assistant Trainer at Computer Laboratory, 2009

B. University Education

No University Main Course of Study Place

C. Trainings

No | Training Course of Subject Organized by Year/Month Place

1. | Microsoft Windows Instituto Professional de | 2010 Dili, Timor
Operation System 98 SE, | Canossa (IPdC) Leste
2000 Professional, XP
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3.2.6  Juvencio dos Santos

Trained economist and social impacts assessment specialist. Juvencio has two year of experience
in data collection and analysis of social and economic profile

A. Experience

201371 Present, PEC Consulting, LDA, as project assistant amomomist of the EIA

B. Education

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

C.Training

Attend the business development training with the Government of Timor Leste
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4. PROJECT DESCRIPTION

4.1  Project Identification and Categorization

The project is an existing one which was constructed in 1981, started operation since 1984 and
continues after separation of Timor Leste from Indonesia. Based on project document submitted
and approved by DNPCEI, t he typeoprpjectthat potentiadyat e g o
has adverse impact to the environment. However, given the condition that the project is an
existing one and has a proper EMP document, the government through the DNPCIA and ANPM
requested the project owner to develop the tggd&MP document that supported by the field
measurement of the key environmental parameters that are related to the pollution from the
facility.

4.2  Project Location and Boundary

The existing fuel storage and various supporting facilities are located #lencoastline in
Pantai Kelapa, Dili, Timor Leste. Administratively, the project is located within Aldeia Metin Il

, Suco Comoro, Postu Administrasaun of Dom Aleixo, Municipio of Dili. The following
figures show the location of the development ifemence to the national road connecting Dili
and Manatuto. GPS coordinates of the project location are 125°42'7.50"E/ 8°32'19.75"S
(longitude/latitude).

Jetty
N

JRINSA - Fuel Storage
o N

i

I?iZj-ur. Location of Existing Fuel Storéigel |
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Activities during the study including site visit for terrestrial environment, field measurement of
several important environmental parameters, as well as reviewing the latestsmuionic
study/data and compiling of the information into a report. Thetiduraf the study take about 3
months period (including the preparation of PD and updated EMP).

Study area includes all areas within and surrounding project location that are potentially affected
by pollution or other alterations from the developmenteRtmdlly affected areas are soll, surface

and ground water, marine ecosystem, safety of the nearby communities and their properties and
the socieeconomic characteristics of Suco Comoro. The following figure contains illustration of
the potentially affect area due to project location.

Fetty
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4.3 Areas Potentially Affected by Development

Areas potentially affected by the proposed development consist of:

i
i

cC:

4.4

Marine/coastal water

Sensitive environmental receptors nearby includes coral beds immediate by the project
site, marine water quality and other marine flora and fauna such as bottom fauna, fish,
phytoplankton and zooplankton.

Groundwater aquifer

Local communities in AldeiaMetin Il

Traffic congestion

National government properties (road, Power Plant, Port, etc.)

Existing and future expansion of infrastructure

Main Project Component

The main facilities consist of the following, which are interconnected and support baclnot
executing the activity of the fuel supply, storage, and distribution in Timor Leste.

1.

Jetty

2. Storage farm
3.
4. Supporting office and facility

Filling shedfilling station
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Figure 4.3 Component of PITSA Facility in Pantai Kelapa, Dili, Timor Leste

All the above components of the project have undergone rehabilitation and maintenance in the
past 30 years in order to assure successful operation of the facility. Currently, PITSA is planning
to decommission existing fuel storage farm, jetty and suppmpracilities. A new site is
currently in the process of negotiation with the Government of Timor Leste. While preparation
for the new site is ogoing, PITSA will continue the operation of existing facility in Pantai
Kelapa, until the new storage is reduy transferring of operation. In terms of environmental
compliance, project owner has proper Environmental Management Plan (EMP) document
prepared in 1998 regarding the operation of the facility.
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Figure 4.4 Conceptual Layout of the Project Component




441 Jetty

The jetty was constructed in 1981 with a total length of 300 meter from the beach to the berth.
The berth itself has a total length of 15 meters and 5 meter width. The berth is at the bathymetry
of 12 meter, which is enough depth for jbty not to submerge during the high tide or gets dry
during the low tide that cause a problem of boat to lean unto the jetty during the receiving the
fuel. The jetty was constructed with the maximum capacity @6DWT and supported by
mooring post ad mooring buoyto help boat securely lean during the receiving the fuel. The
jetty is also installed with the fuel pipeline, grounding cable, hose connection and manifold to
facilitate the transfer of fuel from the boat tanker to the fuel storage.

Figure 4.5 Jetty with 300 meteengthoff the Coast

The current condition indicated that the supporting piles of jetty are highly corroded, which may
require some rehabilitation work.
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Figure 4.6 Existing Condition of Jetty and Process of receiuely

4.4.2 Storage Yard

Total six storage tanks were constructed as the main facility to store the fuel and distributes to
the consumers in Dili. The layout of the storage tanks, as indicated in the above figure, shows
that there are four tanks that havegér dimension and two tanks that have smaller dimension.
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Figure 4.7 . Storage Yard

As shownin the above figure, that there are six storagé&dawith the dimension presented in
the following table.

Table 4.1: Dimension of Storage Tanks

Tank Safety Capacity,
ID Type of Fuel | D x Height Type of Tank Dead Stock KL

1 14.7x7.41 m | Welding 78 1184

2 14.64 x 7.37 m | Welding 86 1197

3 14.63 x 7.42 m | Welding 80 1183

4 14.64 x 7.36 m | Welding 90 1188

5 7.47x6.16 m | Welding 21 256

6 7.47x6.16 m | Welding 20 257

Each storage tanks equipped with the following devices, to support

storage to store the fuel.

55|Page

the operational of the



Shall Manhole and roof manhole
Inlet and outlet valve

Breather Valve

Dip Hatch

Slot Dipping Device

Dip Plate

Water sprinkler/Sprayer
Grounding cable

Staircase

Handrail

=4 =4 4 -8_8_9_9_9_°_-2

In addition to the above devicesach storage tank is al®quipped with giping system that
connects the tank to the tank truck station.

4.4.3 Distribution System

Distribution system of fuethat stored in the six fuel storage system will be conducted via
pipeline from the storage to the tank truck station, in which the oil tanker from yiee bshall
receive the fuel.The conceptual process of fuel distribution system can be seen from the
following figure.

Refueler
Station

Buyer’s tanker truck

Figure 4.8. Proess of Distribution Line from Storage to the Bu@érTanker Truck
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Figure 4.9. System Distributionihe

The process of transfer fuel from storage to the refueler and to the oil tanker shall be controlled
automattally with flow meter to detect the volume rate of fuel and the quality measurement
devices such as temperature, specific oil gravity, and other indicator to ensure the quality of fuel
delivery.

4.4.4 Supporting Facilities

Supporting facility within PITSAfuel storage system consist of office building, residential,
utilities such as water, power, and fire protection system that are necessary for the facility to
operate efficiently in receiving and distributing the fuel in the facility. Each of the duppor
facility is described as follows:

Office Building and Resident

One office building and several residential building are existed in the storage facility. The office
is main place, where the planning and operational related action plan would bancladéag

other facilities such as storage for aviation fuel and fuel network station in Bebora. Three units
of residential buildings have existed as part of the original business mode, where these buildings
were made for high level staff of PITSA fromdionesia.

Other Facilities

Pump, backup power (generator), power from national grid.
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generator

CCTV & Security Gate

Figure 4.10 Supporting System

Water System

Water supply system is coming from the government water distribution system. However,
PITSA also operates the praxtion well that supplies water to fulfill the demand of water within
the facility. The water used in the facility consistsof domestic use such as consumption,
sanitation system, irrigation, and major portion is reserved for fire hydrant system, within the
facility.

Fire Protection

Fire protection is very important, as the fuel is prone to be caught by fire, whenever the
ignition, fuel, and oxygen meet. Therefore, to avoid the potential incident of fire, these three
factors should be prevented to meethe same time. However, in case, fire did occur, the fire
protection system should be ready to be operated. PITSA has recently purchased the new fire
protection pump, that has a capacity of 1000 GPM (Gallon Per Minute) that can be used in
pumping the weer to kill the fire in case of fire emergency.
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Figure 4.11. Fire Protection Pump used in the Facility

The above fire pump is also equipped with fire equipment such as hose, fire hydrant, fire
extinguisher with various sizes, that will be used#iliche fire in case of fire accident.

Fire Hydrant

Fire Hose

-

Figure 4.12 Fire Equipment System in PITSA Facility

Buffer Zone and Parking Area

Buffer zone is green area that reserved between the unit operations so that the interruption in one
unit will not affect negativel to the other. For instance, fire hazard in the storage yard shall not
cause fire hazard in other unit such as tank truck or office space. The parking and empty field is
vacant and some trewere planted to provide extra buffer protection.
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4.5 Process Operabn

The process operation consists of receiving fuel from fuel tanker, fills the storage tank, and
distributes to the dealer or consumer within the operation facility or via back loading system.

Unloading Fuels from Storing Fuel in the
Tanker via Jetty Storage Tanks

Distribution of Fuel to
Costumer/Vendor

The above processes only apply to petroleum products of gasoline and diesel fuel. Other
products including LPG, Lube oil and asphalt are delivered to Timor Leste via container cargo.
Lube oil and LPG are currently notosed within the facility, instead the supplier directly
takeover the marketing system in Timor Leste. Asphalt, on the other hand is supplied/imported
to Timor Leste based on demand such as for Suai Airport construction done by P.T. Waskita
Karya and norrally no accumulation storage is currently needed.

More detail description of each activity is given as follows:

4.5.1 Receiving the fuel from the boat Tanker

The fuel (both gasoline and diesel fuels) that originated from Singapore, is deployed to Timor
Lestevia boat tanker, at once a month (flexible schedule that may change based on demand) at
capacity of 4000 KL. The frequency of fuel delivery from Singapore to Timor Leste will be
depending on the demand in Timor Leste. If the demand is high, any time RHrSAeploy

more boat tanker to delivery fuel to Timor Leste. The process of receiving fuel from boat tanker
by the Jetty to the fuel storage can be summarized as followed:

1 The boat tanker once landed at the jetty and the hose that has a connection to the pipeline
to the storage tank is connected to the boat tanker.

1 Check the overall connection of the system from boat tanker to the storage system to
ensure the readiness

1 Pump the fuel from tanker to storage system
1 Check the quality and quantity of fuel delivery
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The monitoring of the quality and quantity of fuel delivery must be conducted in order to detect
early if anything goes wrong or thing is not correct so thatdtision can be made.

4.5.2 Storing the Fuels

The fuels are stored in total six storage tanks, which have a total capacity of 5300 KL. After the
fuel has delivered from boat tanker to the storage facility via jetty or automatic transfer line
system, several iportant handling should be done in order to ensure the quality, quantity, and
the safety of fuel within the storage facility prior to the distributing system.

Quiality Inspection and quantity Received

Quiality inspection and quantity received are dafter 1 hour the completion of the fuel transfer
from tanker via jetty, in where fuel already settled. The measurement involve temperature,
height of fuel in the tank, density, an water content, color of fuel within each fuel storage tank.

Quiality Contrd of Fuel
The frequency of quality control is conducted on a daily, weekly, monthly, and annual basis,
depending on the type of system checking to ensure the quality. The following table presents the

frequency of control system to the fuel storage system.

Table 4.2 Quality Control of fuel and Frequency Monitoring

No Frequency of Control Controlled system

1| Anytime Recover of relieved valve

Each day in the morning, the control of {
fuel should be conducted prior to the fi
distribution system to ensure the availability
2 | Daily fuel and sample measurement

Periodically inspection of breather valve in {
storage tank each week, émsure the syster
operate properly or repair any issue relateg
3 | Weekly the valves

Every 5 years, inspect the tank to ensure
quality of fuel within the tank and clean all t
4|5-Yearly dirt and sludge within the tank

4.5.3 Distributing system

Di stribution of f uel-userarddalerinTikdr Lestais doheivinthreet o t h
mechanism or outlets:
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1 Customer usually purchase the fuel with already agreed price from PITSA marketing
department and based on the invoice or proof ofhfase, the consumer would usually bring
their own tanker to be filled within the filling shed. The volume of fuel delivered shall be
measured automatically and further verified within the measurement of fuel delivered in the
tank of the consumer (measure tieight of the fuel in the tank).

Figure 4.14 Mechanism of Fuel Distribution via tank truck

1 Back load distribution system. Back loading system of fuel delivery is only done, if the
consumer has boat tanker to deliver the fuel from Dili to othereptach as in Suai,
Lospalos, or Baucau. Back loading operation is conducted by using the pipeline of fuel
loading system.

A
’ PERTAMINA

INTERNATIONAL TIMOR

We Are Ready For Bunkering Service

Get Special diskon for bunkering..
> A

Figure 4.15. Mechanism of Fuelddibution Back loading system or Bunkering to timgS
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9 Distribution sys fue mankértothenfuePstaiios iA Beborap Ivin Timor
Leste

PITSA is in the process of construction of fuel filling station in Bebora, Dili, to deliver the fuel
directly to the endiser and this is one mechanism of fuel delivering system from thsttwate
system.

Fuel Tanker Truck Fuelfilling station Consumer

Figure 4.16. Mechanism of Fuel Di stribution t

The fuel tanker wil/l take the fuel from PITS
filling station in Bebora prior to the fillingtfeuel t o t he costumer ds vehi

4.5.4 Maintenance of the Facility

Maintenance of the main facility of storage system and supporting facilities is very important to
ensure that the system continuous supplying fuel in Timor Leste without interruption.
Maintenance work would involve any preventive, corrective, and repairmen works to the main
facility (storage tank and yard, jetty, piping system, etc.).

In general regular maintenance should be conducted to ensure the proper operation of the entire
system. Theschedule of the maintenance should be determined based on the inspection and
follow with the evaluation in order to decide the level issue which required also the level of
maintenance requirement.

Storage Tanks

Fuel storage should be regularly monitomead inspect to detect earlier issue if any to take
necessary measure to the issue detected. The monitoring and inspection of the storage tank may
include check and monitor the inside fuel tanks for the water and sludge build up, check the
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operation of thevalves, check the operation and accuracy of tank gauging system. The result of
the inspection report will be used as the basis to recommend the type of maintenance system.

1 Tanks and supporting
1 Cleaning Tanks
1 Maintenance of Tank yards

The cleaning othe tank is part of the regular maintenance that should be done in once in every
5 years, to clean the sludge and water inside the fuel storage tanks. The cleaning of the tank
would also be conducted by monitoring the sludge in the tank, if the already the certain

level such as 005% or 0.01% of the tank volume, for the diesel fuel and gasoline fuel
respectively. The cutting the grass in the tank yard is also important maintenance work to keep
the confined space from the potential fire.

Jetty

Maintenance of jetty involve manual inspection of valve, catwalk, piles, landing Jetty, and
dolphin to know as early as possible any physical concern to the structure of jetty that will affect
the operation of the jetty. If detect that there any issua,ithmediate action would be required

to repair and put it back to the normal operation.

Piping System

Piping system is one of the important part of the fuel storage and distribution facility, including
the connection between the boat tanker to thegéosystem. The maintenance work should be
done for the following items to ensure that there is no leaking and loss of fuel from the system to
the ambient environment.

Fitting and connection
Valve

Stranger

Connection

= =4 =4 -4

Regular manual inspection antbnitoring of the flow rate are important part to provide the data
to decide is there any maintenance requirement.

Motor and Pump

Maintenance of the motor and pump are also important to avoid the leaking and support the
proper operation of the fuel dedixy.
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4.6 Other Development Related to the Operation of Project

The following map shows that, there are other development in the proposed project location that
affects the project during the construction and operation of the project.

The existing project in the area that identified is:

- Urban road and transportation system

- Power system

- Restaurant and commercial

- Embassy and office buildings

- Marine navigation

- Airport and port
The proposed projedevelopment and listed projects will contribute some effect that need to be
managed in an integrated manner from each project owner with close coordination.

4.7 Justification and Need of Project

This existing project is an investment from state comparydufnesia [PT. Pertamina (Persero)]

that has proper legal status that ensures the operational of the facility and business in Timor
Leste. The need of the project is from sides, the company side and the government of Timor
Leste, in supporting the economy
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From the company side, it is an opportunity for the profit generation in Timor Leste through the
execution of the project. While from the government and people of Timor Leste side, the
presence of the project will ensure the reliable fuel supply thassential to support the
economic development. Furthermore, the company also contributes to the job creation in Timor
Leste, which is needed to employee young people, as well as direct contribution to the tax
payment, which contribute to the national rahincome.

4.8 Proponent Endorsement of the updated EMP

There have been discussions with the proponent regarding the contents of the updated EMP
document and hereby, the proponent endorses the updated EMP.

PITSA would also like to strongly notés commitnent for the implementation of the EMP
including requirement to do testing of water quality around the jetty and fuel storage facility
every six months and monthly reporting of the volume of oil being unloaded at the jetty.

Pertamina International Tima8A (PITSA),

Mr. Deni Febrianto

Rua Praira Dos Coqueiros (Pantai Kelapa), Comoro,
Dili, Timor Leste

Email pertadili@pertamina.com
Telephone: +670 3321760

4.9 Structure of the updatedEMP

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

Executive Summary

Detail of Project Proponent

Detail d Consultant that prepared EMP
Description of the Project Component

Legal Framework of TL Environmental Protection
Contractual and corporate obligation

Summary of Impacts

NooasrLDdE
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8. Summary of Proposed Mitigation Measured
9. Governing Parameters

10. Monitoring Program

11.Report requirement

12.Responsibility of Mitigation and Monitoring
13.Emergency Plan

14.Decommissioning plan

15. Capacity Development and Training

16. Public Consultation and Information closured
17.Complaints and grievances mechanisms
18.Work plan and implementatigthedule

19. Cost estimates

20.Review of EMP

21.Nontechnical Summary
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5. LEGAL REQUIREMENTS

The project belongs to state company of Indonesia, which are operating in Timor Leste.
Therefore, the operation of this project is subject to various legal arrangements, such as
Indonesian regulation, 1ISO, International standard regulations and best practice and above all the
Timor Leste legal framework on businegstated side as well @anvironmental, healtAnd safety
safeguarding. Whiléegal framework of international standard and Indonesian are only optional
when local regulation is not available. The following reviewrelevant policy and legal
framework in Timor Leste is presented.

5.1 Relevant Policy and Legislation

The Constitution of Timor Leste has mandated the protection of environment and preservation of
natural resources (articlei6f) to ensure that the developnteof the economics of Timor Leste,
should not jeopardize the natural environment, in achieving the national goals. Decree law
5/201% Environmental Licensing provides a technical guideline on how to exercise this
constitutional mandate in securing enwmmeental permit to start development activities.
According to this decree law, every major development should go through proper environmental
impacts assessment (EIA) in order to get the environmental licensing prior to the commencement
of the developmento ensure that the impacts of the proposed development is identified and
mitigation measures are proposed in order to minimize the environmental and social impacts.
Knowing the negative impacts and proposed mitigation measures to the impacts ojeittarpro

the early project development is very important and is considered as a good initial investment to
the project, as it would be more expensive to mitigate the impacts that were not identified prior
to the project implementation.

The guidelines for t formulation of required documents to prepare for environmental 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) fo
category A projects and Simplified EIS for category B projects.

Other relevant environmental laws and their objectives are listed in Table 5.1.

Table 5.1. Relevant Laws and Regulations
Agency Relevant Laws

Ministry of Development Decree Law N0.5/2011 on Environmental Licensing

and Institutional Reform
(MDRI) i Vice Ministry of | Decree Law No. 26/2012 on Environmental Base Law

Development for Urban
Planning, Housing, and

(Draft) Law onBiodiversity (March 2012)
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Environment (DOHA)

Ministry of Agriculture and
Fisheries (MAF)

Decree Law No. 5/2016 on National Protected Area Systen

National Petroleum and
Mineral Authority

ANPM Regulation No. 1/2016 on Installation and Operati
of Storage Facility.

ANPM Regulation No. 1/2012 on Downstream Petroleum
Activity.

Court of Appeal

Penal Code (Codigo Penal) Article 215 to 221 Crime to th
Environment

Ministry of State
Administration(ESTATAL i
Portuguese Acronym)

Decree Law No. 2/2017 on Approval dfban Solid Waste
Management System

International

|l

Convention on the Prevention of Marine Pollution by
Dumping of Wastes and Other Matter (London Dumping
Protocol)

Indonesian Petroleum industry regulations

Further detail description of the abaventioned lawslecree laws, including the relevant
article can be seen from the following table.
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Table 5.2 Summary of Relevant Articles of Rele\Regulation

IName of Legal Docume_ No. And Dat-lScope of Regulation/ Article relevant to Pr_

The Constitution of Timor Leste has mandated the protectic
environmental and preservation of natural resources (articfe

1. Constitution of the to ensure that the development of the economics of Timor L
Democratic Republic shoud not jeopardizing the natural environment, in achieving
May 20, 2002 national goal

The Scope of regulation cover the procedure and need fg
environmental licensing process, including the classificatio
projects, and level detail of the environmental imps
5/2011, February § assessment (EIA) required prior to the issuance of environm
2. Environmental Licensing 2011 license to the project proponent

Article 61 Rights of National Citizens

Establishingent i t | e ment of the <ci
groups to participate in environmental protection, accessir
env. information, env. education and to petition in the court v
their rights have been infringed from any laws and policy.

Article 127 Local Communities

Recognizing the importance of local community participatio
the formulation, implementation and monitoring of env. pol
calling for public consultation for such participation and
creation of necessary structure and channelsoofntunication
for | ocal communityoés part.i

Article 147 Environmental Standards

Calling for the State to establish and publish env. qu
standards for receiving environment. These standards shot
applicable to all the country or to specifireas and all sectors.

3. Environmental Basi( Article 157 Environmental Assessment and Licensing
Law 26/2012, July 4, 2017 Establishing foundation for the environmental assessment
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licensing program that should inform on the procedures
technical analysis, principles for decisioraking processand
public consultation. It also calling out for the establishmen
monitoring for implementation of the programs, plans or proj
that are subjects to environmental assessment and lice
system through all stages of development (construc
opemtion and maintenance and decommissioning).

Article 167 Environmental Monitoring

Calling for the creation of a transparent, comprehen:
decentralized and periodic system of environmental monitg
for pollution control, quality of ambienénvironment and stat
use of natural resources.

Article 321 Pollution Control

Ensuring that appropriate measures are taken to avoid, min
and reduce environmental damage, degradation as well as r
public health and economic development causggollution.
Specifically calling for the use of best techniques available
pollution prevention and the promotion of measures to facil
the adoption of alternatives to the use of fertilizers, pesticide
other chemicals for agricultural prodion.

Article 331 Air Pollution

Spelling out the need to reduce greenhouse gas produ
reduction of pollution from vehicle and other machinery
banning importation and production of ozesepleting
substances.

Article 351 Water Pollution

Calling out for reduction and control of the release of pollu
into surface, suisurface and marine water bodies. Establisk
state responsibility to create and maintain means to e
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treatment and control of water pollution including coming fr
runoff.

Article 361 Noise and Vibration Pollution
Keeping the limits of noise and vibration from domes
commercial, industrial, construction and transport sources.

Article 391 Solid Waste Management

Setting out responsibility and mechanisms to goverrectotn
and handling of solid waste, creation of means to ensure th
of solid waste as a source of renewable energy

Article 417 Waste Water
Calling on the state to create means and mechanisms for f
treatment of waste water with the ultimate golBpreserving the
quality of fresh and surface water; informing on

responsibility of waste water producer to ensure its treatmen

Article 42 7 Hazardous Waste Specifically prohibiting t
importation of hazardous water, calling on the formulation
special legislation for handling of hazardous waste.

4. Urban Solid Wastg

Management System

2/2017,

The law on Urban Solid Waste Management System introg
the management of municipal solid waste for the purpos
promoting and ensuring cleanlinessmunicipal towns that wil
positively impact the welbeing of its citizens while enabling 4
integrated, sustainable and socially inclusive manage
system.
Decree Law No0.2/2017 sets out nine principles for
management of urban solid wastefaLws:

10. Protection of public health and the environment;

11. Promotion of universality and equality of access;

12.Quality and continuity of service and protection of
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interests of users;

13. Economic and financial sustainability of services;

14.Userpayerprinciple;

15. Citizen responsibility, adopting preventive behavior
relation to production of waste, as well as pract
facilitating the reuse, recycling or other forms
valuation;

16. Transparency in the provision of services;
17.Efficiency assurance and comious improvement if
utilization of affected resources, responding to
technical requirements and best environmental techni

available;

18.Promoting economic and social solidarity, the cor
planning of the territory and regional development.

PITSA facility is a large scale fuel storage facility located
urban areas producing regular solid waste from its day to
operation as well as hazardous waste especially from s
produced while cleaning the storage tanks. While DL 2/2
contains a gesral definition of hazardous watdét does not
have specific provisions related to hazardous waste.
understood that hazardous waste management will be reg
through different law and regulations.

Nevertheless, all above principles of solidstea managemer
applies to both regular and hazardous waste managemg
PITSA where protection of public health and the environme
the number one consideration.

Article 16 1_User Duties

Establishing user responsibilities in regards to managewofe
solid waste produced.

Article 22 & 23 1 Disposing Responsibilities and Rules

1 Hazardous waste is defined in DL 2/2017%waste which has at least one of the hazardous characteristics to the health or the enivemich is idatified in

specific legislation.
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Establishing responsibilities and rules for disposing of s
waste.

Article 33 1 Collection of Construction and Demolition Waste
Establishing responsibilities for colleatioof construction an
demolition waste, that can be made by request to the ¢
responsible for the urban solid waste management system
Article 53 1 Lack of Hygiene and Cleanliness of Public Space
Instituting responsibilities for keeping the public spadean
from solid waste. Failure to do so is punishable by fine

5. Protected Area in Timor
Leste

Decree Law 5/2016
Protected Area
March 8, 2016

This decree law provides general guideline on the protecteg
in Timor i Leste. The most relevant artidi®m the decree law
specifically to the project would be annex 1, the list of prote
area in Timorfi Leste, where the project owner should iden
and conclude that the project location is not within any prote
area, as stipulated in the declae 5/2016

This law is still in draft since 2012. However, there are se\
article that are relevant to the project:

4. Article 6 (h), the responsibility of theelevant ministry tg
ensure that the biodiversity issue is incorporate in the
Article 18 (section 4)- related to biodiversity dat
clearance, urge private sector to provide any biodive
data to the government if identified in their proj
actvity
Article 2217 Management of protected area, at the seq
41 urge stated to ensure any activity within the prote

5.

Draft) Law on area do not jeopardize the integrity of biodiversity in

6 Protection of Biodiversity an( Biodiversity (March protected area
ecological resources 2012)

Law No. 12/2004 or

Crimes Related tc

Fisheries This law is related to illegal fishing and has no direct relatig
7 Crimes Related to Fisheries the current project activity
8 Audit Courti Tribunal Recursu | Penal Code Section| Article 215: (1). Defined emission from private property to
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[I: Crime Against the
Environment, such a
water, air, marine, an
soil pollution:

Article 2157 218

receiving environment should not be greater than the ns
assimilation capacity. If it is above the natural ability, ti
according this article, the insttion can be sentencedi3years
in prison or fined

Article 216

Related to the pollution discharge and punishment that
company may get if violate any rule and regulation. The pr¢
owner, must provide all the record to anytime, they can prog
the compliance to the environment.

Article 217

The pollution that cause the damaged of flora and fauna c
punished with 3 years jail or fined.

Article 218

Pollution from the project, that cause the loss or damaged ¢
endangered species will banished or fine.

Relevance of the project activities to these above menti
articles would be related to the pollution emission to the mg
waterbody, soil/groundwater and air emission that will causeg
irreversible damaged of environment and ctffpeople. The
project owner is subject to fined or jailed if the pollut
threshold will be grater than the maximum allowable that ca
received by the specific environment (waterbody, marine w
soil, or air)

9 Management and regulation
Fisheres and aquaculture

Law No0.6/2004 or

Legal Basis  for
Management an|
Regulation of
Fisheries an(

Aquaculture

Article 951 The zones of Fisheries that will be regulated by
diploma ministerial. The northern coast is also indicated a
area of fishaes, and then pollution emission becomes an issy

Downstream petroleum secto
activity

ANPM Decree 1

Law No. 1/2012

Decree law of downstream petroleum sector activity in Tiin
Leste territory. Activities includes, storing, transportati
distribution, and trading of downstream petroleum products
the articles in this decree law should be relevant to the P
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projects in  TimoriLeste, which mainly involves in th
downstream petroleum business, starting from transpot
storing, and distributing of the fuels.

Specific articles that hav
business in Timor Leste.

Article 7 : ANP has power to issue the license to PITS/
operating the downstream petroleum facilities such as
storage and fuel filling station

Article 8:

This article specifically defined the type of activities t
required the license, where dlle activities belongs to PITS
needs license from APN(now ANPM)

Article 9 : Minimum requirement of license

Article 10 : Procedure of license

Article 11 : Duration of license

Article 12: Transfer of license

Article 13: Form and minimum content of license
Article 14: Fee involves

Other articles may also be relevant and the project owne
already comply this decree law in doing the business in Tim
Leste

ANPM Regulation
no.3/2014, of 24
October 2014, first
amendment 0]
ANP regulation No.
1/2013 Installation

and operation 0

This regulation is related to the procedure, standard desig
construction, installation, as well as operation of fuel fill
station in the tettory of TimorT Leste.

Al | the articles are releva
construction, as well as operation of the fuel filling stat
particularly in Bebora, where all the design and construg
have already complied with this regtibn, as ANPM alread
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Fuel filling Station

approved the design document. Further detail content of
article can be found in the document attached.

ANPM Regulation
No. 1/2016, March
2, 2016, on
Installation and
Operation of Fuel
Storage Facilities

This regulation igelated to the procedure, standard design
construction, installation, as well as operation of fuel sto
facility in the territory of Timofi Leste.

Al'l the articles are releva
construction, as well as operatiof the fuel storage and fu
filling station in TimorT Leste. Further detail content of eg
article can be found in the document attached.
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5.2 Relevant National and International Environmental Quality Standard

Standards and best practices for environmental quality in Timor Leste are still limited. However,

in the absence of local regulation, the government of Timor Leste always refers to the best
international practices. The following are standard best pradheg¢sTimor Leste has derived

from various international best practices are provided in Table 5.2. No standards have been
provided for sedimentation as the project will actually reduce sedimentation from the compacting

and sealing of the surface.

Table52. Applicable I nternati onal Standards i n Al

Environmental Standard TL National Standard| International Standard

Drinking Water Quality Adopted WHO WHOs

Standards standards

Waste water effluent None WHO/USEPA

Ambient Air Quality None IFC/WHO

Standards

Heavy Metal Standards None WHO

Noise Leq55dB(A)per World Bank
UNTAET Regulation

Vibration None USEPA

Soil None IFC/World Bank

Ambient receiving water IFC/WHO

quality standard

OHS None IFC/ISO-81001

5.3 Guidelines in Measurement and Monitoring

Several guidelines are applicable for measurement and monitoring of the environmental and
social parameters. These guidelines included those that published by NDPCEI such as the
Expertl01 Guidelines as well as applle international guidelines such as the Head of
BAPEDAL Diploma No. 113/2000 on General and Technical Guidelines for Environmental
Laboratory tests (Indonesian guidelines).

Other measurement and guideline of the monitoring program would refer tpraeste that

will be adopted internationally in the absence of local standard in Timor Leste. There are
varieties of international best practice such as from ISO, IFC, and WHO, which should be
adopted and used as guideline in complement to the exsamglard and guideline in Timor
Leste.
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Moreover, as an international certified company by ISO, PITSA has developed its own internal
policy and guidelines of the standard operating procedure in place to guide and success the
sustainable operation of thecfiity.

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 gem¢environmental protection (marine, coastal and terrestrial). The
second one is institution responsible to regulate and monitor downstream petroleum industry
including large scale fuel storage. The third one is institutions responsible for the pradéction
public health and safety. These institutions are identified in the following table.

Table 5.3 Government Responsibility and Relevant Institutions

No | Responsibility Relevant Institutes
1 Environment and Nature | Ministry of Development and Institutional Reform
Protection (Terrestrial) (MDRI) T Vice Ministry of Development for Urban

Planning, Housing, and Environment (DOHA)

Ministry of Agriculture and Fisheries (MAF)

2 Marine and Coastal Ministry of Agriculture and Fisheries (MAF)
Environment
3 Water and Sanitation Ministry of Development and Reform Institution

System , Power and energy (MDRI) - Water and Sanitation
consumption

4 Public Health and Safety | Ministry of Health

BOMBEIRUS National Directorate for Civil Protection
5 WorkerHealth and Safety | State Secretary for Professional Training (SEPFOPE
Portuguese Acronym)

6 Oil and Gas industry Ministry of Petroleum ANPM

55 Institutional Constraint and Barriers

To materialize the objectives of Decree Law No0.5/2011, the implementation of environmental
licensing system also requires monitoring of the implementation of proposed measures as well as
monitoring of environmental impacts resulted from the developmenmitdong is the
responsibility of project proponent with compliance inspected by the above mentioned
institutions.
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It should be noted though that several institutional weaknesses hinder a more effective
implementation of the laws:

1. Lack of national staratds for a lot of environmental health parameters

2. Lack of regulations related to zonation for the purpose of development of infrastructure,
residential, industrial and educational facilities as well as zonation for the purpose of
environmental protection

3. Lack of capacity to i mplement monitoring
projects for compliance

4. There is a need to broaden knowledge and strengthen the capacity of local private sectors
related to the issue of environmental protection and haatttsafety of workers.

5. Coordination for integrated planning is needed related to disaster prevention especially
for industrial facilities

5.6  Procedure of Environmental License

The decree law 5/2011 provide a specific guideline on how to issw&onmental license and

urge to follow several 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 thenplementation of Environmental Management
Plans (EMPs) contained in the EIS/SEIS.

The process for issuance of environmental permit according to Dieave&lo 5/2011 is shown
in the figure below.

Flow diagram of the TL-EIA process

Submission
of PD
Category Cj

Category A
Classification

Public Finish of the
Consultation
(Optional) Public
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Figure 5.1. Processes for Issuance of EnvironmentaliPerm
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The environmental licensing process starts with screening of the project based on project
document (PD) and application form submitted by the project proponent. The result from
screening is a classification of projects into either Category A, B (dCEIA required). For
Category A projects, screening is followed by scoping, where project coverage is defined.
Opinion on the environmental scope of the project is issued by NDPCEI within 15 days of the
receipt of the project documentation such as agfpdin form, project document, and any
feasibility assessment document. For Category B projects, no scoping is required and project
proponents can proceed to preparing the SEIS.

EIS for category A or SEIS for category B as well as the application docusnidnen prepared

by project proponent and submitted to NDPCEI for review. Upon duly submission of all required
documentation, technical review process commenced. As shown in Figure 2.1, Category A
projects are required to go through lengthier review psodbsough the formation of an
evaluation committee and conduct of public consultation. The evaluation committee usually
consists of representatives from several relevant entities.

The evaluation committee has a duty to carry out technical evaluatioe dbttument, 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 submihgeents, recommendations or proposals on
the EIS and EMP.

To complete technical evaluation and decide on the recommendation for approval or denial of
the project, the Evaluation Committee has 50 days, counted from 5 days after the formation of
the Evaluabn Committee. During the review period, the Evaluation Committee may request
additional information from project proponent, local communities where the project is going to
take place or government agencies that have interest on the project. The 50adesscallto

come to decision is suspended until all required information is received. The Environmental
License Law also allows 10 days for review of additional information submitted by proponent.

After the technical review, the Evaluation Committee williteera report that contains
recommendation for approval or denial of the application. The report is then submitted to the
Superior Environmental Authority that will issue final approval. Environmental permit should be
released within 15 days from the timeetEvaluation 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 ishmdli
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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 as&yfor additional
information from project proponent, affected communities or government agencies with interest
on the project. The 30 days period will be suspended until all required information is submitted.
The Environmental Authority has 10 days &view additional information and may require a
public consultation be conducted on the project.

Once the evaluation is completed, the Environmental Authority then submit to the Superior
Environmental Authority the approval or denial recommendation. Tiper®u Environmental
Authority, within 10 days of receipt of the evaluation, shall then issue an order for issuance of
environmental permit.

For projects that do not require preparation of an EIS/SEIS (Category C projects), the
Environmental Authority wold recommend 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 categs of projects:

1. Category A 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) @ordance with the
Decree Law No. 5/2011.

2. Category Bi to include projects that potentially cause environmental impacts and are
subject to the procedure of Simplified Environmental Impact Statement (SEIS)
developed based on the EMP in accordance witb#doeee Law No. 5/2011.

3. Category Ci to include projects where environmental impacts are negligible or
nonexistent and not subject to any procedure for Environmental Assessment in
accordance with Decree Law No0.5/2011.

Annexes | & Il of Decree Law No.50A1 spelled out in more detail the type and scale of
projects within mining, oil, energy, general industry, transport, civil, water, sanitation,
agriculture, tourism and defense sectors that belong to Category A and B projects. It also makes
stipulations hat those developments that happen within environmentally, socially and
geographically sensitive areas should fall under Category A projects.

With support from the Asian Development Bank (ADB), the Decree Law N0.5/2011 has recently
been going through resv for the purpose of clarification and ascertain the meaning and intent
of relevant provisions that require inclusion, and those provisions that require
clarification/amendment, to arrive at a common understanding of all issues that must be
addressed irhese laws and in the implementing regulations.
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The following Table contains recommendations produced from the ADB experts.

Table 5.4 Recommendation to Existing Guidelines for the Implementation of Decree Law No.

5/2011

Recommendation

Draft-3 Ministerial Diploma (Ministry of
Commerce, Industry and
Environment/MCIE) and Guidelines on
Regulation on the Detailed Requiremer
for Screening, Scoping and the Terms
Reference, EIS, and EMP for
Environmental Assessment

Clarification on general provisns, screening of
projects, objectives and contents of: (1) EIS; (2
Simplified EIS; and (3) Environmental
Management Plan (EMP)

Draft-3 Ministerial Diploma (MCIE) and
Guidelines on Procedures and

Requirements during the Environmentg
Assessment Proces

Clearer definition on project affected people anc
vulnerable groups, notice of classification of
proposed projects, public consultation on the
proposed ToR, during the study phase and pub
consultation on the submitted EIS and EMP,
record keeping anduplic access to documents.

Draft-3 Ministerial Diploma (MCIE) and
Guidelines on Regulations on Impacts
and Benefit Agreements (IBA)

Scope of the IBA, traditional land use, customs,
and Tarabandu's role in IBA, negotiation proces
conditions in any IBA and complaints and
grievance mechanisms.

Draft-3 Ministerial Diploma (MCIE) and
Guidelines on Regulations on the Statu
and Rules oProcedures for the
Evaluation Committee for Managing th¢

EIA Procedure for Category A Projects

Composition of the Evaluation Committee,

working principles (including quorum, decision
making, technical analysis, etc.), and expertise
from entities outside thenvironmental authority.

In addition to recommendations to existing guidelines, the ADB team also makes
recommendation on the use of several terms in the Decree Law N0.5/2011 for the purpose of
clarification and to reflect international best practice on aspects covered in EI§dhovsing

table).

Table 5.5 Proposed Amendments to the Use of Several Terms in the EIS Laws

Proposed Amendments
Article 1 (k) Definition of Aenvironment al
Article 1 (w) Addition of Awomenod and fAaffe
Apubl i co
Article 1 (y) Use of term AEnvironmental AS
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Article 4 (1) Use of term AEnvironment al I n
Environment al | mpact Statemen

Article 4 (3) Replacement of the article to reflect international best practice ol
aspects covered in EIS definition

Articles 18,21,22, |[The use of the term Aproponenrn
25,

Article 19 The deadline for the technical analysis of $wmplified EIS and
EMP and others

Article 33 (1) Addition of the obligation to keep record on monitoring

Article 38 (1) Clarification on record and information access to show that the
register should also include EIA, EIS and EMP for any project

New Chapter XII Insertion of a new chapter to cover procedures applicable for

proposed projects that may have significant cross border
environmental impacts

Article 42 Addi tion of a fAcatch all o phr
issues that may redre regulations

This updated EMP has been prepared by using the latest guideline and policy as presented in the
Expertl01 document, particularly, the sequences and table of content of the report.

5.7 Institutional Arrangements and Responsibilities

The oles and responsibilities of various agencies involve in the implementation and monitoring
program is very important to be defined in the legal documentation such as EIS and EMP. This
will allow effective coordination during the implementation which isdeek particularly the
define role in day to day operation.

5.7.1 Overall Monitoring Responsibilities and Activities

During the operation of the facility, the monitoring of the implementation of EMP will be
responsible by the HSE unit within the project owndrere according the organization structure
existed. The Project manager and HSE unit will carry out regular daily and weekly inspections of
operation activity and monitoring of mitigation measures. PITSA will carry out spot checks to
ensure that the implezntation is in line with the proposed EMP.

5.7.2 Organization Roles and Responsibilities

The overall organizational structure for environmental management for the project is only cover
the operation and decommissioning of the facility.
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Figure 5.2. Organization and Intuitional Arrangement during the Operation of Facility

5.7.2.1 Roles of PITSA

As the project owner, PITSA has overall responsibility for preparation, implementation and
financing of environmental management and monitoring taskisegspertain to the project and
inter-agency coordination. During the operation of the fuel receiving, storing, and distributing,
HSE (Heath Safety and Environment) section at PITSA will take fully reasonability in overall
monitoring and implementation die EMP.

5.7.2.2 Roles of NDPCEI

The NDPCEI, the agency responsible for environmental management, was consulted at the onset
of the EIS process and will be consulted on the confirmation of the categorization of the project.
Under the provisions of the ELL, tH&S will be submitted to NDE for review and issuance of
environmental clearance. Ongoing consultations with NDPCEI will be required during the
construction of the project and NDPCEI will be asked to assist in the monitoring of
implementation of the EMP anehsure that environmental management and mitigation of the
project is undertaken to an acceptable standard. Periodic inspections will take place with
NDPCEI, PITSA HSE, PISC and Contractors.

5.7.2.3 ANPM

ANPM is the regulatory agency of oil and gas operationTimor Leste. Therefore, all the
operation procedure includes the compliance with the environmental management and
monitoring program, has follow also with the ANPM regulation. The function of ANPM is to
ensure that the all company involve in the oil gad sectors (both upstream and downstream),
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in line with the government policy and regulation. Therefore, ANPM should actively monitor all
the activity including the environmental compliancy. ANPM should has HSE unit that primarily
responsible for envirmmental management and monitoring system.

5.7.2.4  Assessment of Institutional Capacity

PITSA is part of an international well known company [PT. Pertamina (Persero)] involve in
energy sector business has good track record in environmental compliancyirféadihity in
Indonesia and other branches in foreign countries such as in Timor Leste. As a grandchild of an
international company, PITSA has also follow the best international standard on the
implementation of EHS, per ISO requirement. However, te# tnained local operator of the
facility will be important to enhance the effective implementation of the EMP. PITSA has
already trained and employed local Timorese who have worked with the company since
Indonesian administration. Therefore, the compahgs an institutional capacity to manage the
sustainable operation of the fuel storage facility, where implementation of EMP would be the
key.

Other institutions that should have proper capacity in ensuring the effective implementation
would be theNDPCEI and other government agencies to monitor and control the mentioned
parameters during the implementation of the project so that the activity will follow all the

standard and procedures.
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6. CONTRACTUAL AND CORP ORATE OBLIGATIONS

The existing project iswned 95% by PITSA and additional 5% is owned locally, that comply
with Timor-Lest eb6s down si Deereerfaw Ne& 2012 gdrticubardy Article 9 that
stipulated that all downstream petroleum companies in Timor Leste should have at least 5% local
ownership. However, as a foreign owned company, PITSA may subject to various policy in the
Indonesian side, as well international standard and regulation, which consist of:

- Environmental Management System (ISO 14000)
- Occupational Health and Safety Starrtd650O 18001)

Moreover, Decree Law No0.5/2011 in Articles 15 and 16 established the Impacts and Benefit
Agreement procedure to allow for project proponent and affected communities around Category
A projects to enter into a legal agreement for the commarsty benef it ( Tabl e 6.
have been no clear guidelines on how to enter into these types of agreement, it is prudent to say
that most project proponents are willing to enter into this type of agreement as far as the
agreements are reasonable waiitthin the scale of the potential impacts identified in the EMP.

Potential impacts to local community range from negative as well as positive impacts. Potential
negative impacts can be direct and indirect impacts that will be felt during operation and
maintenance of the project. During the operation and maintenance phase, impacts can come in
the form of pollution such as air and water and others. Potential positive impacts are related to
job provision in every phase of the project, be itgmastructim, construction and operation and
maintenance impacts.

Table 6.1. Impacts and Benefits Agreement in Decree Law No. 5/2011

Chapter | Article | Article Title Main Point
Vv 15 Impacts ang Establishment of the IBA as the legal instrument
Benefits communities around or near the proposed Catego

Agreement (IBA) | projects to enter into an agreement that defines ri
and obligations between the community and pro
proponent in relation to traditional land usestoms
and community rights to the scale of poten
impacts identified in the updated EMP.

16 Negotiation of theg Timing of the IBA negotiation, process, facilitatig
IBA conflict resolution and status of the IBA as
Astatute. O
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7. SUMMARY OF IMPACT ASSESSMENT

The environmental, social, and occupational health and safety impacts during the operational of
transferring and storing of the fuels with the facility will affect existing natural environment that
should be assessed to provide Iaseline information in the formulation of the mitigation
measure to minimize the avoid, minimize and or offset the impacts. The summary of impacts to
the existing receiving environment during the operation, decommission, deactivation, and
occupational balth and safety issue are presented in the following sections. More importantly,
the field measurement of the important existing environmental parameters related to the
operational fuel storage and distribution are given to provide an evidence of thet and
projected impacts to the environment.

7.1  Environmental Impacts during Operation

Relevant biephysical components that will be affected by the project during the operation phase
are:

Air quality

soil and groundwater aquifer

surface water

marinewater and coastal ecosystem

Marine biodiversity

cC:

The disturbance that comes from the project will cause the degradation of the quality of above
mentioned receiving biphysical environment. As the project has been in operating since 1981
and according EMP document produced in 1998, several impgéaameters need to be
monitored regularly to ensure that the process operation of receiving, storing, and distributing
of fuel shall not cause adverse impacts that cause the major disturbance in the receiving
environment.

Therefore, the summery ahpacts presented in this section will also be supported by the field
measurement of receiving quality of ambient. Particularly, the marine water quality,
groundwater, and nearest ambient air quality were measured as an integral part of the updated
EMP docunent.

7.1.1 Air Emission
Air quality potentially is impacted from Volatile Organic Compound (VOC) associated with low

hydrocarbon chain compound easily evaporated into the air. Gasoline contains benzene that is
easily evaporated into the atmosphere during hagddf product. Large amount of VOC
transferred into the atmosphere will cause pollution and can be harmful to those expose to it.
Given the capacity and the closed handling system, the nature of this impact is localized and can
be significantly mitigated. The following figure identify the spot where the vapor from fuel
could potentially be released to the air that will contribute to the air pollution from fuel
receiving, soring, and distribution system in the filling station.
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Figure 7.1. Identificatio of Potential Source of Vapor Emission

Although the air emission is occurred locally in this case, from the fuel storage facility, the
dispersion of the polluted air can spread to other adjacent area.

Center of
Facility

>500 m

Figure 7.2. Source of Vapor and dispersion Cager
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Depending on the amount of vapor, released, the hydrocarbon compound will be dispersed
widespread by the wind (according the wind direction) in various direction. If the spill or release
of the vapor is significant, where the concentration of hyaftman vapor from the source is high,

then the spread of vapor within 50 m could be harmful. Within the radius of 50 m, the worker
and facility may be affected. While, beyond 50 meter of radius, the community health and safety
could be a concern.

Potential for air pollution from the use of products (vehicle emission) can come in the form of
release of NOx, SOx, COx and Particulate Matter (PM) from the combustion. Pollution from
vehicle emission depends on several factors including:

1. Specification dfuel for example, in the case of gasoline, use of lower RON could lead to
higher emission of NOx and Cox

2. Engine maintenance

3. Traffic congestion

Air pollution from the use of products has great potential to spread nationally even trans
boundary to the nghboring nations. Most appropriate mitigation measures for this type of
pollution, however, depend on local policy and regulatory framework in relation to the quality of
petroleum products allowed to be imported in, engine maintenance as well as teaffimgl

and management. Potential mitigation measures that can be implemented by PITSA is in the
form of product specifications.

Table 7.1 Ambient Air Quality Parameter Measurement

No. |Parameter Method unit Obseryatlon Result anfldence
duration interval
1 |Weather Cerah
2 |Dominated wind direction From Timur laut
3 |Average wind speed m/s 0.871 1.6
4 [Humidity % 63- 85
5 |Temperature °C 25-33
6 |Oxide Nitrogen (NQ) SNI 19- 7119.2i 2005 ng/Nm? 1 8 +0.277
7 |Sulfur Dioxide(SQy) SNI 19- 7119.7i 2005 ng/Nm? 1 5 +16.662
8 |CarbonDioxide (CQ) MU i LKU/TLITB i 3 ppm - 348 + 40
9 |PMuo (Particle < 1@m) MU i LKU/TLITB i 1 ng/Nm? 24 49 +0.023
10 |PMgs (Particle < 2,5m) MU i LKU/TL.ITB i 1 ng/Nm? 24 21 +0.053

The above field measurement data on the ambient air quality suggested that the contributing
factor from the existing operation of the facility has not caused any significant impact, as all the
parameters of the air quality indicators are below the thrésiffambient air quality (WHO and

IFC, 2007).The World Bank assessment on outdoor air pollution in Timor Leste (2009) noted air
pollution is currently not a major concern and usually it is only localized and temporary problem
relevant to an activity that ay be completed at the certain period of time. Sources of air
pollution in Timor Leste are typically:
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1. Particulate Matter (PM) from construction activity, lack of road maintenance andupean
program, forest fire.
2. Gas emission from vehicular movement aperation of power plant

As the nature of the propose project will contribute gas emission to the atmosphere, such as SOXx,
NOx, CO2 and CH4 (Methane), and volatile organic compound (VOCSs). Baseline data collection
on these mentioned gases would be immbrt8Baseline data would provide important
information as reference prior to the commencement of project. Air pollution from vehicle
combustion starting to be of concern in the Capital Dili and other main roads due to the
increasing number of cars, trucksd other vehicles. Air quality is commonly measured in terms

of concentrations of NO2, SO2 , Particulate Matter (PM10, PM2.5) and ozone. The following
table contains WHO ambient air quality guidelines.

Table 7.2 WHO Ambient Air Quality Guidelines

Parameter Average Period Guideline 3%alu

Sulfur dioxide (SQ) 24-hour 20
10 minute 500

Nitrogen dioxide (NQ) | 1-year 40
1-hour 200

PMio 1-year 20
24-hour 50

PMzs 1-year 10
24-hour 25

Ozone 8-hour daily| 100
maximum

Source: IFChttp://www.ifc.org/

7.1.2 Degradation of Marine Water and Ecological Quality

Marine water and coastal ecology are important component of the receiving environment related
to the operational of the fuel transferring and stodog to the nature of the business that is
located along the coastline, the first process started from the landing jetty, which is about 300 m
of the coast, and topographical condition, where transports of all potential contaminant will end
up in the marie water body and coastal ecology.

When the fuel or derivative chemicals related to the fuel enters the marine waterbody, it becomes
pollutant that will affect the quality of the marine water. The pollutant related to operational of
fuel transports and siog can enter the receiving marine water body from the following
mechanism:
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1 Spill of fuel during the process of transferring and storing of the fuels (jetty, storage, and
refueler). The spills may occur due to leaking of hose, improper connection of hose
during the loading and unloading. Although the volume of fuel spills would significantly
small, overtime the cumulative volume could be significant. Therefore, cumulative
volume of waste loading into the marine would be an issue. Rough volume of sjaill cou
be in the range of 1 to 2 liters per day of operation.

1 Liquid waste from the storage tanks during the tank cleaning (tank maintenance).
Cleaning of the tank normally done once in five years and the volume of water use to
clean the tank is roughly 2086 the total volume of tank. As the total volume of the tank
is equal to 5,300,000 L, the total volume of wastewater caused by the tank cleaning per 5
iyear is around 1 million litters. The fuel content, with the wastewater was estimated to
be around 0.0% volume. Therefore, the total volume of sludge/pollutant resultiin 5
years is equal to 530 L, which is relatively small amount.

1 Liquid waste (mix of oil and water) from the oil catcher within the storage and refueler
facilities. The liquid waste as @s@ted to be 2 Liter per day spill within the facility will
be washed off by the rain water during the rainy seasons. The runoff will enter the oll
catcher, to filter the oil

From the above three source of pollutants that possibly enter the marinebadyethe total
daily waste load can be calculated. The load:

Daily Loading rate = Load due to spill + Load due to cleaning + Load from Oil Cather
=2+0.3+2=5 Liter

By assuming that 90% of this waste enters the marine water, then thdaibgaload of oil
pollutant is equal to 4.5 L. If the average density of fuel (gasoline = 7@ mnd diesel fuel =
820 nt/kg) = 770 n¥/Kg or 0.77 kg/L, total daily mass loading that could possibly enter the
marine water is estimated to be 3.5 Kg/day.

As Timor Leste does not have a limitation of maximum daily load of the \mastenarinavater

quality limiting factor, then the international best practice should be used. This is to say that, the
mass loading of the waste into the marine, should notectngsdisturbance of the function of
marine waterbody. The marine waterbody is used for recreation, fishing, and other water sports
activities. The wastewater or oil spill that eventually enters the marine ecosystem with the rate
of loading as calculatewill cause degradation of water quality, which will be measured by the
water quality parameters of oil layer, Cr, Pb, Ce, Fe, and total hydrocarbon. @ When these
pollutant enter the marine environment, with the certain quantity will affect the quality of
ecosystem such as fish production or causeabmumulation, where concentration of heavy
metal in the body of the fish is significant high. When the fish shall be consumed by the people,
the fish become poisonous and could cause fatal.
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Figure 7.3 Wasteater Pollution to the Marine Waterbody
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Figure 7.4. The Source of Pollutant within the Facility

Therefore, the measurement of marine water quality is necessary and important to know the
status of the existing facility (receiving, storing, and distritogitito the marine environment. The
measurement of the marine water quality data, as presented in the following table, shows that the
receiving water marine water quality is still very much lower than the threshold value.
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Figure 7.5. Sampling Point of Mae Water Quality Observation

Two measurement points were proposed to study the nature of pollutant loading into marine
water, which are near the discharge point of drainage outlet that potentially load the waste from
the facility to the sea and also a&etlanding jetty, where potentially waste would enter the
marine water system. The waste loading will cause impairment of marine water quality. It would
be beneficial to sample the wastewater discharge directly from the facility by knowing the
pollutant ©ncentration and volume. However, the drainage was dry during the observation,
which typical system where the npoint source (NPS), which usually contribute from various
diffuse form that transported by the storm runoff.

Therefore, the ambient receiving water quality standard can be used to judge if there is any
indication of marine water quality issue from the fuel storage facility. The following table shows
the indicator of the marine water quality standard accordingSBPA, which can be used to
understand the status of pollutant | oading
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Table 7.3 Marine Water Quality Parameters Indicator (USEPA, 200égr Jetty

Station #2 Near at Jetty
No Parameter |Unit Standard* |result
Physical
1 Turbidity NTU >3 1.65
2 Smell - - -
3 Suspended Solid |mg/L 80 4
4 Solid Waste - 0 0
5 Temperature °c Natural 30.2
6 Oil Layer - 0 0
Chemical

1 pH - 6.5 1 8.5 7.65
2 Salinity %00 Natural 33.5
3 Total Amonia mg/L NH;-N 0.3 <0.001
4 Sulfida mg/L H,S 0.03 <0.01
5 Total Hydrocarbonmg/L 1 <1
6 Total Fenol mg/L 0.002 0.034

PCB olychlor|
! biphenyl)(p ’ mg/L 0.01 Not Measure

Surfactan (deterjemng/L LAS 1 0.283
9 Oil and Fat mg/L 5 1.8
10 TBT (tri butyl tin) |mg/L 0.01 <0.001

Soluble Heavy Metal
1 Mercury mg/L Hg 0.003 0.0009
2 Copper mg/L Cu 0.05 0.065
3 Zinc mg/L Zn 0.1 0.012
4 Cadmium mg/L Cd 0.01 <0.001
5 Lead mg/L Pb 0.05 <0.01
Bacteriology

1 |Total Coliform  |[MPN/100 mL 11000 120
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Table 7.3 Mane Water Quality Parameters Indicator (USEPA, 200@yainage Outlet Beach

Station #1 Near at Drainage Outlet
No Parameter |Unit Standard* |result
Physical
1 Turbidity NTU >3 2.77
2 Smell - -
3 Suspended Solid |mg/L 80 8
4 Solid Waste - 0 0
5 Temperature °c Natural 29.8
6 Oil Layer - 0 0
Chemical

1 pH - 6.5 1 8.|5 7.54
2 Salinity %0 Natural 31.2
3 Total Amonia mg/L NH;-N 0.3 <0.001
4 Sulfida mg/L H,S 0.03 <0.01
5 Total Hydrocarbormg/L 1 <1
6 Total Fenol mg/L 0.002 0.032
7 P.CB (polychlor| mg/L 0.01

biphenyl) Not Measure
8 Surfactan (deterjemng/L LAS 1 0.287

Oil and Fat mg/L 5 1.4
10 TBT (tri butyl tin) |mg/L 0.01 <0.001

Soluble Heavy Metal
1 Mercury mg/L Hg 0.003 0.0009
2 Copper mg/L Cu 0.05 0.048
3 Zinc mg/L Zn 0.1 0.016
4 Cadmium mg/L Cd 0.01 <0.001
5 Lead mg/L Pb 0.05 <0.01
Bacteriology

1 |Total Coliform  |[MPN/100 mL 11000 90

The above data indicate that, the above potential loading rate has not caused any significant

impairment of the marine water quality degradation th#itfurther affect negatively the quality

of marine water body. However, as much as possible, mitigation measures should be able to

significantly reduce the loading rate.

In addition to marine water quality, pollutant loading to the marine water wdl &ffect the
marine ecological quality. Macro benthos has been used widely aadimator for marine

ecological quality assessment. As part of the updated EMP document, the assessment of the

existing marine ecological quality of the surrounding areacsaslucted. The sample of marine
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water was tested in the Laboratory of Institute Technology Bandung (ITB) in Bandung,
Indonesia in 2017. It was found that the indexes of these respective species composition ranges
from 0.744 to 0.900 (Simpson Index) and3Li® 2.3 (ShannckViener Index) in the nearby

jetty, where potentially fuel spill may have occurred.

Table 7.4 Measurable Indexes of Bottom Sediment

Sampling Location ID Simpson (D) ID ShannorWi e ner

S1 0.64 1.255

Simpson index ranges from 0 b As the value of D (Simpson Index) approach one, the
condition becomes less diverse or a specific flora or fauna is dominating that particular
ecosystem. On the other hand, if the value is approaching to zero, then the ecological condition is
very diverg or no species is dominant in the ecological. The Shawhiener index (H), on the

other hand, shows stable ecological condition where H =1 and above and not stable is the value
of H is less than 1. The results indicate a consistent pattern in theffeterd locations where

the composition of the benthic organism is stable or relatively healthy marine ecological system,
however, with less diversity.

7.1.3 Soil and Groundwater Contamination

Soil and groundwater aquifer are also an important receiving emvewot that can be affected by

the project, if there is transport of contaminant to the soil which percolate further to eventually
reach groundwater aquifer. Pollutant transfer depends on the type of soil and distance between
the surface and the aquifer. tBwotial for leaks into the soil is especially high during the
unloading and distribution of petroleum products and during tank maintenance cleaning usually
happen every five years. Maintenance cleaning requires the removal of sludge usually formed at
the ottom of the diesel fuel tanks. Temporary piling of the sludge at the facility also has the
potential to leach contaminant into soil.

To know, the trend of the groundwater pollution, the field measurement would be required and
the following table shows thigeld data collection and laboratory analysis on the important water
guality parameters related to the groundwater near the project location. The data was taken
from the ground water production/monitoring well owned and operated by PITSA.
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Table 7.5G

roundwater Quality

Station # Groundwater well - Pantai Kelapa
No |Parameter Unit Standard* |result
Physical
1 Turbidity NTU >3 4.18
2 Smell - - -
3 Suspended Solid mg/L 80 6
4 Solid Waste - 0 0
5 Temperature °c Natural 30.1
6 Oil Layer - 0 0
Chemical
1 pH - 6.5 T 8.5 759
2 Salinity %0 Natural 0
3 Total Amonia mg/L NH;-N 0.3 <0.001
4 Sulfida mg/L H,S 0.03 0.025
5 Total Hydrocarbon mg/L 1 <1
6 Total Fenol mg/L 0.002 0.254
. P.CB (polychlor — 0.01 Not
biphenyl) Measure
8 Surfactan (deterjen) mg/L LAS 1 <0.005
9 Oil and Fat mg/L 5 2
10 TBT (tri butyl tin) mg/L 0.01 <0.001
Soluble Heavy Metal
1 Mercury mg/L Hg 0.003 0.0009
2 Copper mg/L Cu 0.05 0.102
3 Zinc mg/L Zn 0.1 0.054
4 Cadmium mg/L Cd 0.01 <0.001
5 Lead mg/L Pb 0.05 <0.01
Bacteriology

The measurement of the groundwater in a production well (the nearest) suggested no sign of
pollution transport from existing fuel storage operation to the groundwater aquifer and soill

system.
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Figure 7.6 location of Monitoring Well and Sampling of Groundwater Quality

Similar to the marine water, the groundwater quality measured in this study will be judged
against the reference value to know if the existing facility would have contributed to the
impairmentof the ambient environment.

7.1.4 Solid-waste

There are two main solid wastes; domestic and sludge solid wastes that require proper handling
to create good and clean environment in supporting the operational of the fuel storage and
distribution service in TimoLeste. Domestic waste can be handled easily by collecting and
disposing in the Tibar sanitary land field. The solid waste from sludge on the other hand, though
the amount is small, required proper collection and disposal to avoid leaching to the greundwat
and potentially polluting the marine ecosystem.
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The amount of sludge waste resulted from the operational of fuel storage and distribution system
is mainly from the sludge that form within the tank, especially for the diesel fuel, would be
around 0.05%f the total volume of fuel. The volume of sludge producedyedrs would be
significantly small. However, the sludge has to be deployed to Tibar land field as Hazardous and
Toxic Waste (B3), which required special handling in Tibar area.

The summary blmpacts could be represented in the following figure.

. Fish production
. Usability of marine water body

I_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_i
I Loading of fuel from Fuel Storage Fuel Distribution ﬁ;i:;t:;?]:engf
i Tanker System | system system I
l l - Soil and groundwater I
I Marine water Localized Air ollutiong | OHS and CHS |
i pollution pollution b 1 l I
I 1 l . Fatality and -
. . . Disease and L

Degradation of Public Health ick incident I
I marine water quality and Worker sickness
- and ecosystem l I
! - Interruption of operation I

. Community health and safety

Figure 7.7 Summary of Environmental Impacts Related to Operation and Maintenance of
Facilities

7.2  Environmental Impacts during Decommissioning

As the government of Timor Leste and PITSA hasde aspecial arrangement on the future
status of the fuel storage in Pantai Kelapa, it is a mandatory that the facility will be
decommissioned in the near future, as the government has a plan to further utilize this existing
facility into other uses such asamsport, office buildings, etc. The project owner, is then
proposed decommissioning plan, as the part of the environmental licensing and permitting, to
provide an information and method of the decommissioning process, impacts and mitigation
measures teliminate, reduce, or offset the impacts.

The impacts that may arise during the decommissioning phase depends on the activity to
decommission the whole or part of the system. It is the responsibility of the project owner to
ensure that the proces$ @ecommissioning of the component of the project shall follow the

standard health, safety, and environment. The process of removal and demolishing of the facility
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such as storage tanks, jetty, piping system, office building, will involve physical atithiat

shall generate noise and vibration, solid waste, create instability of land in the project site that
cause erosion during the rainy days, hazardous material such as poisonousness gases trapped in
the storage tanks when demolishes, etc. Furtiestification on the impacts is presented in the
following table.

Table 7.6 Environmental Impacts during Decommissioning
Impacts Cause and source of Impacts
10 All the physical activity that use heavy duty equipment in
demolishingthe structure
Noise and Vibration 11 Cutting the storage tanks with cold or hot system
12 Digging and removal of piping system
13 Demolish jetty and structures
Excavation of soil due to removal of piping and structure will crea
unprotected soil that cause erosion during the heavy seasons
14 Dust and particulate matter from the activity such as
demolishing the structure
15 Residue of petroleum vapuwithin the storage tanks, when
cutting the tank
16 Some gas/volatile gas trapped in the piping system that wi
cause air pollution when cut or remove the pipe
17 Combusting the fuel from the machinery use to execute tl
work
All the structureshat demolish will become solid waste, with large
volume such as office building, tanks, jetty, pipes, etc.
18 Poisonous gas within the pipe or tanks
19 Asbestos
20 Petroleum based product such as lubricant, fuel
21 Sludge
22 If there is any petroleum product pollution to the land
23 Leaching of pollutant to the groundwater system
Marine Pollution and 24 Temporary impact of turbidity
contamination 25 Minor oil spill

Soil erosion

Air quality

Solid Waste

Hazardous material

Contaminated land

7.3  SocioEconomic Impacts

Socioeconomic impacts due to the presence of the project is mainly positive as it createsjobs
and contributes to the national economy with the provision of tax payment. The presence of the
project shall also solve the fuel issue by stabilizing the ek ensure the availability of the

101|Page



fuel in both quantity and quality in Timor Leste market. Some negative draw back due to the
presence of the project or impact that because the economic and social losses can be described as
followed.

7.3.1 Health Impacts

TheVOC release to atmosphere could potentially affect the public health, especially pollutes the
air that could potentially cause respiratory problems. Pollutant transport to the groundwater
aquifer could also become an issue of public health if the sifbetroleum product not handled

properly.

Given the fact that the receiving, storing, and distributing of the fuel is highly controlled
automatically, the leaking or loss of fuel as vapor is expected to be minimum and therefore, the
impacts may not be aajor concern. It would become an issue if there is any major spill where
the public and community are affected significantly by the VOC that will affect the health issue.

7.3.2 Traffic Impacts

Traffic impact in water transportation is minor and can be igndried land transportation due to

the location of the facility can be an issue, as tanker come in and out of the facility to take the
fuel for further distribution. The traffic survey was conducted in the following locations to know
the traffic volume durig busy days.

Figure 7.8 Map of Project Location and Road System
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Table 7.7 Traffic Count Data Collected

Time Car Motor Total

6:00 250 600 850

7:00 230 750 980

8:00 300 800 1100

9:00 460 809 1269
10:00 655 900 1555
11:00 791 980 1771
12:00 896 1104 2000
13:00 950 1000 1950
14:00 894 977 1871
15:00 900 833 1733
16:00 500 843 1343
17:00 650 850 1500
18:00 678 900 1578
19:00 500 844 1344
20:00 350 700 1050
21:00 250 600 850
22:00 75 500 575
23:00 30 400 430

The data suggested that, the average daily traffic volume, was &@4\0@0 per day, which is
considered as moderate. The traffic reach peak volume between 7 to 8 AM, and 5 to 6 PM,
where people start to commute feork and finished the work and go home, respectively. The
following study from JICA Master of Dili urban area indicated that the current condition of the
traffic will considered moderate. However, if no improvement such as road system, the future
traffic around that location will be heavily congested.
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Figure 7.10 Traffic Condition in the Future (JICA Master Plan team, 2015)
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7.3.3 Other Social Impacts

The positive social impacfsom the project is creation of the job for many youth who need a
job and this project has contributed to 45 permanent workers from Timor Leste. This social
impact is positive and should be expanded into other benefits for the community such as through
the corporate social responsibility program.

7.3.4 Economic Impacts

Economic loss mainly related to oil spill and some accidental events such as large scale of fire.
However, this kind of loss is usually unexpected and this risk should be managed and minimized.
The following table provides the summary of social and ecomonpacts during the operation.

Table 7.8 Summary ¢totential Sociahind Economic Impacts during the Operation of Plant

Component Potential Impacts /factor of concern

Social Loss of livelihood due environmental damage
Public health and safety
Corporate responsibility
Economic Loss monetary value due to fuel loss
Loss of 3 HA land that will be occupied by the projec
Economic opportunity to state and community
Create employment
Provision of tax payment
Loss of livelihood due to seawater pollution

Economic loss due to sickness due to groundw
contamination

7.4  Occupational Health and Safety

Protection of health and safety of workers are important obligation thagnipéoyer should

fulfill. Particularly, given the nature of development that deals receiving, storing, and distributing
of large volume of fuels, that could potential create high risk of hazard to workers and people,
within nearby facility. Therefore, premtive and protective measure should be introduced with
the priority order of hazard management:

- Eliminating Hazard

- Controlling hazard from its source through the use engineering control

- Minimizing the hazard though the proper design of system and rmpanjmeinistrational
arrangement

- Proving personal Protective Equipment (PPE)
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In general, proper design of work environment and operation, communication and training of
OHS, are important factors in achieving the objective which is to minimize the hestatd the

worker and people within the facility. As, the international company, PITSA, has developed
proper standard of occupational health and safety, which are in line with best practice, according
to ISO 18000. It is also equally important to idgntifie type of hazard in the related working
environment. There are physical, chemical, and biological hazard that should become concerns
in any working environment facility and they are common for any nature of activity. Further
detail on the type of hard and action to be taken can be found in the general standard guideline
of the occupational health and safety (OHS) of IFC guideline published in 2007. Summary of
important aspect of OHS concern can be found in the following table:

Table 7.9 Summaryf&eneral OHS Concern in any Working Environment (IFC, 2007)
Type of Hazard/Important Factor

Contributing to OHS Main Concern

Integrity of workplace structure
Workspace and exit

Fire Precaution

Portable Water supply
Lavatory and Shower

Clean eating area

Lighting

Safe access

First aid

Air supply

Work environment temperature

General Facility Design and Operation

OHS Training

Visitor Orientation

New staff training

Area signage

Labeling equipment
Communicate hazard code

Communication and Training

Rotating and moving equipment
Noise and Vibration

Electrical

Eye Hazard

Hot work

Working environment temperature
Repetitive motion

Working at height

lllumination

Physical Hazard

= =4 =2 =4 -8 8 -8 -5 _45_9_49_-9_49_9_-9 -9 -4 -9 -4 -9 -9 -9 -4 -9 -3 -9
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1 Air quality
1 Fire and explosion
Chemical 1 Corrosive, reactive, and oxidation
chemical
9 Asbestos containing material
Any biological agent that potentially cause
hazard biologically
i Eye and face protection
9 Head protection
9 Hearing protection
Personal Protective Equipment 9 Footprotection
1
1
1

Biological Hazard

Hand protection
Respiratory protection
Body/legs protection

The following discussion provides the occupational health and safety that related to the nature of
the operational of fuel storage (chemical, fire, potential explosionc@mnfthed space).

7.4.1 Chemical hazards

Personnel who work directly and regularly in storing and distributing the gasoline and diesel
fuels could be contact directly to the chemical hazard and will affect the health and safety if no
proper action to mitigatene risk shall be taken.

Occupational exposure could be most likely related to the contact directly to the fuel (skin) and
inhalation of fuel vapor during the loading and unloading fuel. Other mechanisms of chemical
exposure by the worker would be in areet of major fuel spill within the facility. The hazard

and risk of chemical exposures could be prevented through the implementation of the
occupational health and safety program.

The chemical hazard related to the fuel storage and distribution systelch be consist of poor

air quality, chemical hazard that cause fire and explosion or flammable, asbestos material, and
other acid/base or oxidation chemical. The proper management of this chemical material within
the facility would be the key to minimé their risk to the workers within the working
environment.
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7.4.2 Fire and explosions

The fire and follow with the major explosion could potentially occurs to particularly the
petroleum product that has high volatility and highly flammable. With the presémngeition

and oxygen, this flammable fuel can be easily generating the fire and explosion with the quantity
of fuel is large volume. Therefore, it is important to manage these three important factors (fuel,
ignition, and oxygen) such that they do notetnat the same time to generate fire and explosion.
Various important steps could normally be taken to minimize the risk of fire and exploration
including the proper design, grounding and prevent the ignition of fire.

However, the following identificatio of potential point/spot where fire and explosion may
occurs related to the petroleum product storage facility from receiving to the distributing
systems.

|
| |
: Wapor or spill Vapor or spill Vapor or spill :
| |
I Refueler: Storage Yard Boat Tanker and I
| 1. Tanker 1. Relief valve i back loading I
2. Hose L‘_Eﬂking 2. Leaking Leaking 1. Hose I
I connection Pipe Pipe connection I
| 3. Valve 2. Leaking
I 4. Etc. |
| |
| |
|

Figure 7.11 Potential Fire Source from Vapor and Spill of Fuel

7.4.3 Confined spaces

The confined pace entry by workers could potentially heightened exposure to the hazardous
material such as VOC, oil spill, wastewater, and associated fire hazard that may occur within this
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area 1 f not properly managed. T h e facilioynsftne n e d
storage tanks that has high restriction rule or area of entry.

Figure 7.12 Confined Space in the Storage Yard

Within the contained space, there are six storages tanks with various sizes, as presented earlier.

The confined space israstricted area, as there is always a high risk for people to be within the
proximate distance. Within, this contained space; there are secondary containment, oil catcher,
and other supporting facility such as fire hydrant, pipe and fire hose. Therpémgle or
workers who have an access to this confined space would likely to be exposure to several type
of hazardous such as chemical, fire and explosion, and other hazardous material that could be
dangerous to human health.

7.5 Community Health and Safety

Impacts of the project will affect the safety and health of the community may occur in case of

large scale emergency situation, such as large scale oil spill (marine impacts pollution) and large
scale fire incident, in which the radius impacts may go beybe normal operational facility. In

the standard operating procedure (SOP) of PITSA in Timor Leste, the emergency situation such
as oil spill or fire that is longer able to be handle internally, may have adverse impacts to the
community health and safety

- Marine water pollution

- Large scale of fire incident and fuel spill
- Traffic safety

- Transport of Hazardous material
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7.5.1 Large Scale Fire or Spill

The spills of the fuel may occur during the process of receiving from jetty, storing in the storage
yard, aml also distribution within théacility. If the volume of spill is large, then public will be
affected by the marine water body and/or groundwater that potentially becomes polluted. Large
scale fuel spill could also potentially create a large scale feelet. Large scale fire could
potentially occur in the points where the fuel presence in the large volume that catches (ignited)
fire in the presence of oxygen.

There are several potential areas that could potentallgh fire due to spill and genemat
catastrophic events such as uncontrollable fire:

- Boat Tanker
- Storage Yard
- Refueler Area

7.5.2 Traffic safety

As presented earlier, that AvenidaRertugalis one of the main roads that connect Comoro and

the center of Dili and the transportation of fuel via tanker in and out to this road junction will
create traffic impact and safety that require to be taken into consideration in impact management
as partof the fuel storage facility. The public will exposure to the congestion and potentially
traffic accident as a result of the high traffic volume. Particularly, the fuel transport via this road
section needs to be extra careful.

7.6  Climate Change Impacts

It has been widely understood that climate change is mainly caused by global warming, a result
of rapid rise in the concentration of greenhouse gasses in the atmosphere. The proposed facility
will contribute a limited amount of greenhouse gases througlktddmission from operation and
indirect emission from power generation for use in the facility.

Moreover, on the adaptation side of Climate Change especially for an industrial facility in
coastal location, several climate change impacts are relevétm facility. These aré (i) sea

level rise, (ii) changes in rainfall pattern and (iii) changes in temperature. These climate change
impacts are important factors in Health, Safety and Environment (HSE) because it has the
potential to exacerbate existingpacts. Moreover, climate change might induce unexpected and
costly failure of the facility itself due to direct impacts from sea level rise especially during storm
surge, increase of extreme weather events that induce erosion, flooding, changes iwagesund
profile, and prolong the dry weeer seasons that can affeciter source availability.

To understand better how climate change potentially impact the facility, it is important to be
familiar with expert projections on the changing climate in Tirheste. The International
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Climate Change Adaptation Initiative, Pacific Climate Change Science Program (ICCAI PCCSP)
has concluded that for Timor Leste, air temperature has increased by a comparable amount to the
increase in sea surface temperature (betw@150.20C) per decade over the period of 1950

2009. In terms of rainfall, the ICCAI PCCSP noted that there is a decrease in annual and dry
season rainfall from 1952 to 2009. In the future, rainfall has been projected to shift toward the
wet season witldry season rainfall projected to decrease although not much change is expected
in the annual mean rainfall. Confidence in rainfall projection is low because 10 years of historic
data is missing. As for intensity and frequency of days of extreme rainhfall donfidently
projected that the intensity and frequency of days of extremely high rainfall will increase with
not much change projected in the incidence of drought.

Study of satellite data and nearest tidal gauge concluded that sea level hasatiSEmar Leste

by about 9mm per year since 1993 and that the rise is larger than the global average of 2.8
3.6mm per year. A higher rate of rise in Timor Leste may be related to natural periodic
fluctuations caused by phenomena such as the El-8kiithen Oscillation. It is confidently
projected that this trend in sea level rise will continue.

The following table shows the indicative figure of various measurable climate parameters that
may change in the future.

Table 7.10 Summary of Climate Variationtire future in Timor Leste

Variable Season 2030 2055 2000 Confidence
Surface alr Annual +0.7 = 0.4 +1.1 = 0.6 +1.5 = 0.7 | High
tempeaeraturs (*C)

+0.7 = 0.3 +1.4 = 0.4 +2.8=x 0.T
Mascirnurm 1-in-20-yeaar A +1.0 = 0.6 +1.4 = 0.8 | Low
temperature (*C) | ewent

MMinimurm 1-in-20-yaar LA +1.3 1.6 +1.7 = 1.6 | Low
temperature (¢C) | event

Total rainfall 36)* | Annual +1 =9 O=x15 0= 13 | Low

0 =11 0= 16 +1 = 23
Wet season Mowvermbear- +1 =7 +1 = 10 +2 = 9 | Moderate
rainfall {36)* April

0 x +3 +5 = 1

Diry season May-October +1 = 20 -2 % 31 -4 = 28 | Moderate
ralnfall (36)*

0 x 23 -3 = 31 -4 = 51
Sea-surface Annual +0.6 = 0.4 +1.0 = 0. +1.4 = 0.7 | High

tempeaerature (7 C)

+0.6 = 0.4 +1.2 = 0.4 +2.5x O.T
Aragonite Annual +3.3 0.2 +3.0 = 0.2

+2.8 &+ 0.2 | Moderate
saturation state mazdmum
¢ +3.2 = 0.2 +2.8 + 0.2 +2.3 x 0.2
Mean sea lewel Annual +10 (6-15) | +18 (10—27) | +32 (17—47) | Modernate
fcrm)

+10 (6—-15) | +20 (12—-20) | +42 (22-862)
Source: SoL Research Program, 2011
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7.6.1 Greenhouse gas Emission

Greenhouse gas related to the operational fuel could include the emission of VOCs, which could
convert to the CO2 and H20, methane, and others. The amount ofgtkesbouse gases is
considered small, as spill and vapor release is relatively small. The measurement of the air
emission parameter suggested that the ambient air quality within the radius of 50 m is in good
condition. Moreover, the direct fuel consumptisach as for power generation may produce
greenhouse as mentioned but the emission rate is limited.

7.6.2 Temperature Change

The temperature change due to greenhouse gases will further affect the condition of the system
operation. The higher air temperaturdlwiso cause high evaporation rate, which means also
means more loss of fuel in the form of vapor to the air emission. Furthermore, the higher
temperature could also be a concern, as the ambient air temperature will come close the flash or
smoke point ofhe fuel (particularly the lower carbon chain of the fuel such a gasoline).

7.6.3 Change of Rainfall Pattern

The change of the rainfall due to the change of the climate parameters would affect the rainfall
intensity and volume in the particular duration. Themafall characteristic could potentially
produce flood hazard that may affect the operational of the fuel storage system. Particularly, the
storage is located next to the Comoro River.

Figure 7.13 Project Location and Comoro River
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The storm runoffproduced by the rainfall will affect the amount of pollutant washed into the
marine ecosystem. However, the analysis of hydrological calculation suggested-tmabr50
even 106years rainfall frequency does not produce significant flooding near the tpliajation
(DSDMP, 2012).

PITSA project location

4 Legend
/ —— Roads Network

Il Major River

M Dili-Flooded Area
DSDMP-2012 [ DSDMP-Extent

Figure 7.14 Flooding Area identification and potential Impact to the Project

7.6.4 Sea Level Rise

To assess the risk of a facility in the coastal location from sea level rise, one has to know
distance of the facility from the cdfise and the elevation of the facility. In Timor Leste, it is
generally accepted that those facilities (especially the national roads) that are located within
100m distance and 2m altitude from mean average sea level are deemed vulnerable to the effect
of sea level rise. The existing facility of PITSA, within 20 m from the beseh level rise could

be a seriousssue.
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Figure 7.15. Location of the Storage respect to the Sea

7.7  Impacts during the Deactivation Stage

During the deactivation, once tpeoject has decommissioned, there would be remaining impacts
that need to be identified and mitigated accordingly if the land would not be utilized by the
government. The government is the process of developing and extension of Dili International
Airport and required the land to further develop and upgrade the infrastructure. Therefore, it is
expected that no major impact would occur during the activation which is only at the very short
duration. On the other hand, the impacts due to the new usage afidneillabe depending on

the project or activity o type.

The following table shows the hypothetical impacts, if the land is not utilized after all the
equipment and facilities have decommissioned.

Table 7.11 Impacts Assessment during Deactivation of &roje

Solid waste removal From the office building, equipment, etc.
Contaminant or hazardou

material From special material such as PCB and the like
Loss of job and

opportunity From other related activity and project

Loss of income from the
company and governmen| No production causes no income and no tax payment

Land pollution From wastewater and solid waste
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7.8  Summary of Positive Impacts Assessment of Project

Beside the negative impacts, there are several positive impacts that can be realized during the
operation of the fuel storage facility in Timor Leste as a country and also community of Dili.
The following table provides the summary of positive impacte®@fproject during the

operational of the facility

Table 7.12 Summary of Positive Impacts during the Operation Fuel Storage Facility

Operation U Job creation for Timorese ( PITSA is currently employir]
15 local Timorese who work in various sector such as
administration, finance, security, marketing, and other |
color jobs that will be generated during the operation of {
facility

U Tax paynent to the government

U Social corporate responsibility by the company to local
community

U Steady fuel supply to Timor Leste and stabilize the price
the fuel in Timor Leste

U Supporting the steady of economic grow of Timor Leste
through the reliable fuesupply and distribution

Decommissioning U Vacant land for the government of Timor Leste to devely
for something else

U Some material can be reuse and recycle

U Reduction or eliminate the hydrocarbon pollutant loadini
the marine waterbody
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8. DESCRIPTION OF PROPOSED MITIGATION MEASU RES

Mitigation measures are the actstaken inanticipation and/oresponse to theegativeimpacts
that may arise duringthe operation of the project.oBitive impacts should be enhanced and
leveragedas much agpossible. Whilenegative impacts as identified in the previous chapter
shouldbe manageduch that the impacts could be:

- Avoided

- Minimized or reduced

- Off-setedor compensaig

Various management controls could be applied to avoid the impacts or amnleasize and
mitigation measures should be implemented in each stage of the operation from the receiving,
storing, and distributing the fuel, within the facility, as well as the maintenance of the supporting
facility. The following sectionspresented thenitigation measures proposed to be implemented

in during the operation and decommissioning at the very near future, including the technological
and management approaches.

8.1  Mitigation Measures during the Operation of Facility

As stated intie Impacts AssesentChapter, potential impacts from the development would

need tobe minimized by the implementatioaf mitigation measuresVarious mitigation
measures have been i mplemented in PITSAG6s bu
approaches to minimize as much as possible ithpacts from fuel spill, wastewater,
hydrocabon vapor loss that eventually enterimxisting envionment as well as Best
Management Practice (BMP) approach such as planting (inedsding planting more coconut

trees in the coastal arda)help mitigate impacts that already occurs in existing environment.

8.1.1 Technical Mitigation Approach

Technologcal approach can be applied to avoid/mitigate the impacts going into the environment.
To avoid the impacts mean to preventithpacts fromentering existinggnvironment irthe first

place In this case, if fuel spill does not occur, then impact tathquality, impact to the water

and groundwater quality, impacts to marine water quality, could be avdidgill does occur,
however technological approach can only minimibe impacts generated from spills teates
existing environment. Existingnvironment would have the natural ability to purify itself if
waste load is less than the assimilatoagacity. Varioustechnological approaches can be
applied to minimize the impacts caused by the presence of the project. The type of technical
approachapplies will depend on the type of impacts and the receiving environment. Description
of technical approach for each impacts identified earlier is presented.
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Proper Design and Construction of Facility

Proper design and construction of the main fac{jietty, tanks, piping system, and refueler) and
supporting systems (water, power, fire retardation system) with high standard quality would help
to minimize fuel spill that will enter the environment. The high standard quality requirement,
which includealso high quality material and equipment selection, will lead to better operation
and therefore leaks or spill of fuel during the process of transferring, storing, and distribution
could be minimized. The American Petroleum Institute (API), has highathnequirements in
designing the fuel storage tanks, including proper distance between the tanks, tanks and building,
which when implemented properly leads to minimizing some negative issues in project
implementation.

Monitoring Level and Temperature in Storage Tank

PITSA will be applied monitoring technologies of Level and Temperature in fuel storage tank
This is refer to ANPM inspection report and safety control in the storage equipment. The
technology to be used for contrtdmperature and level of fuel is Automatic Tank Gauging
(ATG). An ATG is an electronic device, whose basic function is to monitor the fuel level in the
tank over a period of time to see if the tank is leaking. It can also tell the facility operator what is
going on inside the tank (example: fuel level, volume, temperature, high & low fuel level
warnings).

An ATG uses probes located in each tank or compartment to measure fuel and water levels. Each
probe consists of a long rod with floats or sensors. Tis#tipo of the floats tells the ATG
console how much fuel and water are present in the tank. The probe rod also has thermistors to
measure the fuel temperature. A console is typically located inside the facility building, and can
include a display, a keypad printer, status lights, and a beeper that signals alarm conditions. An
ATG system may also be connected directly to a computer.

MEASURING PRINCIPLE

="

Figure 7.16. Measuring Principle of Automatic Tank Gauging
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Figure 7.17. Drawing Assembly ATG in Storage Tank

PITSA will equiptan ATG in fuel storage tank no. 03 andif£2018, and the other storage tanks

will be equipted in 2019The operator of PITSA is in charge of monitoring the ATG display in

the control room or HSSE roortt.is essential the operator know what is does or does not do,
what it is communicating, and what to do when an alarm sounds. There area many brands and
models of ATG, all have the ability to perform essentially the same functions. The opauator

insig that the ATG installer or service technician train them and provide clear instruction on the
proper operation and maintenance of the ATG. The owner or operator should contact the
equipment manufacturer or UST installer if they have questions aboutingéhat ATG.

Controlling Liquid waste and Oil Spill

As described earlier that oil spill could potentially occur in all themwlsesses of fuel storing

and distribution system, through valve leaking, etc. When the rain comes, spilled fuel in the
ground sirface will be washed off by the storm runoff from the entire facility and the runoff will
transport all the oil or liquid waste to the marine environment or groundwater aquifer through
percolation loss (downward movement).

Therefore, it is very importdrio control spill and liquid waste sehen runoffenters the marine

water or groundwater, waste load or pollutant amount in the runoff would be as minimum as
possible. With high standard quality of operating system such as controlling the flowragke of fu
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in each line via automatic sensor and highly trained operators operating fuel transferring and
distribution, the spill of fuel would be expected to be reasonably small. However, when spill
does occur, then the following technical mitigation measures Haen implemented to
minimize the rate of waste load into the external environment.

Drainage system

Drainage system is constructed within the ent
into the marine aquatic system, as shown in the fotigvigure.

- =Drainage Network

Figure 8.1 Drainage System within PITSA Facility

The drainage system within PITSA facility is a localized system to catch the storm water runoff
only from the facility. The following figure shows the PITSA localized drainage system in
reference to the major city drainage system.
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Flgure 8 2 Clty Dralage Network System

The observation of the drainage system in the field suggests that drainage is mainly dry most of
the time, except during heavy rain events.

Flgure8 3 Photos of Drainage system

This drainage system is connected to thel oNater gparator to filter the oil or storm runoff
pollutant so that the effluent of the runoff entering the marine aquatic system would have
reasonably low waste loading. The following section will describe the oil catcher system which
is used to filter and sepate the oil from the runoff within the entire facility.
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Oil-water Separator

The oil catcher place at the very end of drainage system shall filter and separate pollutant due oil
spill or any washeff sediment, within the facility, from the storm watsrthe gravity process.

As the oil or sediment or any pollutant would have higher specific gravity, then the pollutant
would settle at the bottom of the separator. The pollutant at the bottom of separator will be
collected as part of the B3 liquid pghnt for further treatment. The top product, which the
runoff would have lower concentration of the oil or pollutant content will enter the drainage
outlet and eventually reach the marine waterbody.

Qil Catcher

Inflow
Outflow to the

Lower pollutant level " marine water body

High Pollutant

Collection
system

=

2
&
Q@
3
P

* il Catche

=Drainage Network

Figure 8.5. Location of Oil Cather in the Drainage System
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Figure 8.6. Oili Catcher System

The following photos show the typical @atcher system, constructed within the facility.

Figure 8.70il 1 Catcher within PITSA Facility
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The effectivmess of the system to separate the oil or pollutant from the storm runoff would be
required to be monitored. Grab sampling and measurement during the rainy season would be
needed to know the level of system, as the treatment process to separate th& polotthe

storm runoff. Other indirect way of evaluating the effectiveness of theatwher is to measure

the receiving water quality though the volume of the runoff entering the marine water body
would be significantly low compares to the volume ofrim&a water. As part of this updated

EMP, the grab sampling of the marine water quality, as the receptor of the pollutant, was
conducted. The samples were sent to an accredited laboratory in the Indonesia to know the
receiving marine water quality conditi, if there is any major concern that would require further
action in the oHcatcher system.

Bund wall

Bund wall is a wall structure constructed that cover the perimeter of tank yard/farm to prevent or
minimize the spill of the fuel due to failure antank such as major leakage or fire of the tank that
cause major oil/fuel spill. The idea is that the spilled fuel would stay within this bund wall,
which is already isolated area (confined area) so that the impact would be only inside.

Bund wall
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Figure 88. Typical Bund wall within PITSA Facility

The volume of the bund wall is designed to be 110% of the large volume of the storage tank,
which is essentially the area times the height of the wall. Since the starting of the fuel storage
operation in 1981 u date, no major oil spill has occurred within the confined area, except the
fire incident in July 2015. The current bund wall is well constructed to meet the needs of the fuel
storage operation.

It should be noted that currently, the area within thedbwall is impervious surface, making the

potential for infiltration of spilled oil high. PITSA has a plan to seal the bund area with concrete
to avoid future infiltration of spills into the ground water from the bund area.

Fuel spill in Marine Water

Marine water body, especially near the landing jetty, where the boat tanker would usually berth
to unload the fuel could potentially be polluted with the oil spill.
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Figure 8.9 Potential Oil Spill at the Landing Jetty

If a majorfuel spill occur, fué enters the marine water and pollutant will disperse and impact
larger area. If the amount of the spilled fuel is small, then dispersion process will help to spread
the concentrated pollutant by transferring the mass from the point where the spillsntacur
various directions and eventually the pollutants will be diluted and impact may be insignificant.
However, if the fuel spill is reasonable larger, then the dispersion impacts would be significant.

Source of oil
spill
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"\ . .
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; \
!

\
\
Y

Movement of pollutant due to
dispersion

Figure 8.10 lllustration of Pollutant Source aidvement due to Dispersion Factor

The mitigation actions to be taken in order to reduce the impacts if the major oil spill occurs
would be to pump out the pollutant water by using methodology and associated equipment
described in the following table.
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Table 8.1 Oil Spill Cleaning Methodology and Associated Equipment

No | Description Objective When to Use Habitat Suitability
1 Booming A boom is a floating physical barrier, plac{ Most responses to spills on water involvg Can be used on all water environments
on the water to contain or exclude oil. deploying boom. Boom shall always be | (weather permitting). Booms begio fail
Booms must be properly deployed dgpt | deployed every time unloading of fuel by entrainment when the effective curren
clean from debris and +&djusted to occur as precaution to any potential spill] or towing speed exceeds 0.7 knots
changing water flow directions, water Containment booming of gasoline spills i| perpendicular to the boom.
levels, and wave conditions. Proper usually notattempted, because of fire,
deployment involves use of mooring explosion, and inhalation hazards.
systems (e.g., anchors, land lines) and However, when public health is at risk,
skilled teams. Tidaseal boom is a special | gasoline can be boomed if foam is applig
type of boom designett be deployed in thg and extreme safety procedures are used
intertidal zone.
2 Skimming There are numerous types of skimming | When sufficient amounts of floating oil | Can be used on all water environments
devices are placed at the oil/water interfa¢ can be accessed. Skimming spilled (weather and visibility permitting).
to recover, or s ki r gasoline is usually not feasible however,
surfece and may be operated independen| when public health is at risk, gds® can
from shore, be mounted on vessels, or bg be skimmed if foam is applied and extrer
completely seHpropelled. safety procedures used.
3 Dispersants Dispersants reduce the oil/water interfacig When the impact of the floatingl has Water bodies with sufficient depth and
tension, making it easier for waves to breq been determined to be greater than the | volume for mixing and dilution.
up oil into larger numbers of smaller impact of dispersed oil on the water
particles. Also prevents dispersed particlel column and benthic community.
from recoalescing and forming bigger, mo
buoyant droplets that float to the surface.
Dispersants are commonly applied with
pump or sprayer.
5 Sorbents Organic, inorganic, and synthetic material| When oil is freefloating close to shore, or| Can be used on any habitat or environm

that remove ibthrough absorption (uptake
into the sorbent material, like a sponge) o
through adsorption

surface). Sorbents are placed on the float
oil or water surface, allowing them to sorb
oil, or are used to wipe or dab stranded oi

stranded on shore; the oil must be able t
be released from the substrate and sorbg
by the sorbent. Sorbents can be used as|
secondary treatment method after gross
removal in sensitive areas where access
restricted. Selection of sorbent varies by
oil type: heavy oils only coat surfaces,
requiring use of sorbents with high surfa
areas to be effective; lighter oils can

penetrate sorbent material.

type.
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Existing equipment at PI TSAGs diAlpquipneehtisar e pi
currently in usable condition and are tested regularly to ensure that they are operable. Equipment
that has passed its useful age will be replaced immediately.

Table 8.2 Equipment at PITSA Pante Kelapa Facility

No | Description Specification Pictures
1 | Solid floatation harbo| SL-10HD & SL-10E Slickbar
boom 10 lengh (Float Dimension 24 Inch)
2 | Oil skimmer Frank Ayles Seaspry Kap 4
HP

3 | Floating tank  oil Floating tank oil reservoir
reservoir

4 | Oil dispersant Armi OD 661 (Oil dispersant]
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5 | Oil Dispersant Pump | Oil Dispersant Pump

6 | Sorbent Slickbar oil absorbent pad af
oil absorbent boom

Solid Waste and Oil Sludge

Managing domestis ol i d waste within PITSAG0s facility

and transporting them into Tibar land fill area. The solid waste contributed by the oil sludge on
the other hand, would need special handling, as the sludge may contain cheohiosthean
hazardous material that will impacted to the receiving environment.

As a standard procedure, PITSA will be looking into qualified companies to handle the
hazardous waste (Limbah B3Indonesian Acronym). The company will be responsible for
transpp t i ng t he waste out of PI TSAG6s facility
qualified company not available locally, PITSA will request for permit to handle and keore t
waste at a place designated by the Government (most likely be neaistirgdandfill in Tibar)

with proper environmental mitigation procedures such as the provision of storage lined with

permeable layerMore information on the mitigation measures for hazardous material can be
found under the Section on Managing Solid Wast
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Jetty Maintenance

It has been noted before that PITSA has not conducted rehabilitation of the jetty due to the plan
to decommission the whole facility in the near future. Light maintenance, however, has been
conducted at the jetty for the purpose of keeping it operdie.light maintenance will be
performed in 2018During this maintenancehe following steps have to be taken to prevent
pollution from the activities from entering the marine environment:

- Use of protected covering under the jetty at all tibeesatchmaterials falling into the sea
- Jetty has to be isolated with warning signs installed around it

Controlling Hydrocarbon Vapor LosS hrough Temperature and Pressure Control

Controlling vapoross particularlyfrom gasoline, which is easier to evaporatd| be required

to be controlled with several techniques to prevent the vapor loss that will cause the air pollution.
Temperature measurement within the storage tank is very important to provide information for
managing the vapor loss. The followifigure provides the instrume(ATG) installed in each

tank to measure the real time temperature inside the each tank.

8900d Digital Radar

Figure 8.1 Device installed in the TanfAutomatic Tank Gauging/ATG)
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The proposed of inside tank temperature measurement iswiotkedemperature level within
the tank and keep at the certain level/threshold, that where the minimum. If the temperature in
the tank is higher than the certain level, water coolant will be applied to the outside tank.

valve Temperature

528n50r

Cooling water

Figure 8.2 . Control Mechanismmi the Storage Tank and Water Cooler

Water Sprayer

Figure. 8.8 Water spraying mechanism from the top of the tank
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The vapor loss could occur due to two causes:

- Due to temperature and pressure drop between the ambient and storage tank

- Due to open air during the tank cleaning
The vapor can be controlled and minimized with the following teclasig by using the
temperature information.

Reqgulate Breather Valve

This device is used to contrthe pressure inside the tank and outside {amt)y where the
gasoline, shall use Pressuracvium valve (PV) and diesel fuel shall use Free Vent (FV).

Water Sprayer

During the condition of extreme temperature, the water sprayer is applied to outside surface of
the tank to cool the temperature iresithe tank so the hydrocarbon vapor loss would be reduced.
The temperature inside the tank is automatically monitored online through temperature probe.
Manual temperature reading is also &alale to check the temperatura a daily basis by the
operator.

Manhole

Manhole is used by workers to clean the tank, which is located on the top and bottom of the
storage tank. When the manhole is opened, the emission of vapor hydrocarbon would occur that
will need certain on the site handling to minimize the impact

8.1.2 Best Management Practice or Noftechnical Approach

Best Management Practice or BMP is action to be taken in order to eliminate or reduce the cause
of the impacts from entering existing environment. It could also be mitigation measures after the
impacts have already materialized in the receiving environment.

Managing Air Quality

Air quality could be managed also ntachnically, by planting vegetation within the facility,
minimizing the vapor loss from the system could lead to minimization oftpadts.
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Figufe 8.14 Planting vegetation in coastal area in PITSA

Cleaning the Storage Tanks and Yard

The storage tanks should be cleaned every 5 years to remove the sludge that accumulated in the
bottom of the storage tanks. During the processa#ning, the gas emission may occur, which
required an action to minimize the impacts.

Minimizing Impacts by Following Proper SOP

Downstream petroleum procedures such as transferring, storing, and distribution, are very well
established, including theéamdard operating procedures (SOP) that has been developed over the
years based on industry experience. Proper SOP was designed to ensure the safety of the
operation of the system, which includes minimizing impacts to the workers and the environment.
Someof the impacts such as spill of fuel during the loading and unloading of the fuel could
happen because the SOP has not been followed properly.

Managing Leaking System

Leaking may occur in the tank and also pipe network, which should be managed byrimpnit
the system by detecting it and take any actimtduding shutdown to minimize loading of
pollutant into the environment.

Table 8.1 Summary of Managing Leaking of Fuel

Source of Leaking Major Concern Mitigation Measures

9 Applies proper SOP during the fuel trans
from tanker to tank

1 Install and applies all necessary safety
instrument during the operation, especiall
during emergency situation

9 Install information board or warning sign i
the correct location

ManagingPipe

Pipe Leaking Leaking
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1 Handle leaking pipe as soon as possible

1 Repair the leak pipe according the proper
standard

1 Clean the impacted area

SOP

1 Inspect and ensure good operating condit
all the time

9 Inspect and ensure all valves are
functioning properly

9 All pipes including valves and joints shall
be inspected by certified inspector after 5
years.

1 Reinspect the pressure and temperature
tanks according to the procedures

9 Inspect the oitatcher system to ensure
they are operating properly

Handling ofLeaked
Pipe

Field inspector to inform about leaking to the
loading crew to stop the pump and shutoff gal
valve.

Pipe Repair

1 Field inspection to detect the exact locatiq
of leaking pipe

1 Fuel within the pipe will be removed
carefully with the water

1 Repair the leaked pipe with welding or
replacement if necessary

1 Testing the repairmen section prior te re
operating

1 Repair and testing prior to-aperating shall
be conducted by certified contractors.

Cleaning the Impactec
Area

The area alreadyontaminated by fuel that leak
as soon as possible isolated the area and col
the fuel that spill in the ground surface by
flushing into the drainage system via-cétcher
system to further separate the fuel from the
water. The fuel is collected amcbated
separately asBiquid waste that will be sent tg
Tibar holding system.

Tank Leaking

Monitoring

i The operator is responsible in inspecting
tank visually to identify any leak. All tanks
shall also be inspected by a competent af
certified inspector every 10 years in
conformity with API 653.
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1 Major leaks will be detected using
monitoring data betweesenders (tanker)
and receiver (storage tank).

1 Risk assessment shall be conducted priof
the execution of the work to identify risk
related to hot work condition.

1 Appropriate procedures put in place to pu
the tank out obervice prior to inspect and
repair.

1 Emptying the tank by removing the fuel in
another empty tank

1 Inspect the part the leaks

1 Clean the part that leaks, specially flash 1
fuel with the water and discharge into the
oil-catcher drainage system

9 Visualinspection shoulthe conducted by
assigned staff.

1 Using the mass difference between the f

Managing Storage
Leaking

Source Detection

Managing Leak sent and received
during the loading f Follow the proper procedure of loading ar
and unloading unloading system , example would be to
Managing Leaks open and close the valve completely

1 Repair and replace the part of the loading
arm that s broken or leaks

Managing Solid Waste
Domestic solid waste and sludge are two $ygfesolid waste resulted from the operatb of the

fuel storage systemManaging domestic solid waste is straightforward by collecting and
disposing them into Tibdrandfill facility. Sludge thats produced at the bottom of the storage
tank after few years of operati@montains heavy metand should be treated differently by
solidifying them prior to sending it to special landfill for hazardous waste.

Hazardous Waste Management

As a standard praice, PITSA will be looking into qualified companiegth proper facilitiesto
handle the hazardous waste (Limbah B3Iindonesian Acronym). The company will be
responsi ble for transporting the was/st@ingout
of the waste. When a qualified company not available locally, PITSA will request for permit to
handle and store their waste at a facility designatethédovernmeni{most likely near Tibar
landfill) with proper environmental mitigation procedures sushh& provision of storage lined
with permeable layer.
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In general the quantity of hazardous sludgeuld be very small, only 0.05% dbtal tank
volume This sludge will settle dhe bottom of the tankn addition, there will be Bwaste from
oil collected in theoil-waterseparatothat will be treated the samé&he procedure of collection
and disposal has presented in the PITSA SOP, whichdeasummarized afllows:
1 Collection of B waste in the oilvaste catcher or separator
1 Collection of Bwaste at the bottom of tank, produced during tank clean up that is
conducted every few yeafssually oncen 5 yearsor tank cleanings
1 Storing ofthe B waste into speciatoragan PITSA facility
1 Deployment ofthe B waste ta' (1) privatdy run facility or (2) governmentlesignated
facility run by PITSA

Regardessof the modality,technological approach to trelazardousvastewould be toapply
standardvaste impoundment as shown in the following schematic figure.

Standar waste impoundment

Penampang Melintang
Impoundment di Permukaan

Figure8.15 Standard.iquid waste Collection System

Government rules in managing the problem: According to the decree law 2/2017, regarding the
management of urban waste, the daily quantity of 1,100 L of waste would be the responsibility of
municipal government to treat andopect owner would collect and deploy to the government
designated location. In this case, Tibar area where, government has already, designate the area
for collecting the B3 waste. However, this is only for the Recoverable lubricant oil. Other B3
waste Bould be dumped into the Septage treatment plant in Tibar. Concerning the daily volume
from the facility of PITSA in Dili, the project owner will collect and deploy the B3 liquid waste
to government designated area.
However, the project owner will also beilling to do certain treatmensuch as landfilling
system,if government could provide space, or clear regulation on the responsibility of the
project owner.

1. Project owner approach

2. Proposed project owner to Government for PITSA Bazardous wasteanagement

The following figure, provide an example of,Biquid waste management that the projegher
has implementeth the other location of operation in Indonesia.
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Figure8.16 Example of B i Liquid waste management implemented by Pertamina in Indonesia

The system is design such that the hazardous waste wdtdyeed with the facility anthe solid
partwill be removed after thikquid parthas evaporated.

8.1.3 Occupational Health and Safey Issue

The mitigation measures related to the occupational health and safety impacts as identified
earlier are implemented by the project owner that follow the international best practice as
recommended in IFC (2007) and ISO 8001. The following sumifattye mitigation measures

for all the impacts related to the OHS.

Mitigation Measures of OHS Related to General Work

General work means any work or concern related to the system operation as like any type of
activity, that includes physical work, oféduilding and facility, communication and training, as

well as chemical and biological hazard. The following table provide the summary and mitigation
measures.
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Table 8.2Summary of Impacts and Mitigation Measures of General OHS

Type of
Hazard/Importa nt
Factor
Contributing to
OHS

Main Concern

Proposed Mitigation Measured

General Facility
Design and
Operation

Integrity of workplace 1 Surfaces, structures and installations should be easy to clean and maintain,

structure allow for accumulatiorf hazardous compounds.

71 Buildings should be structurally safe, provide appropriate protection again
climate, and have acceptable light and noise conditions.

1 Fire resistant, noisabsorbing materials should, to the extent feasible, be use
claddirg on ceilings and walls.

1 Floors should be level, even, and rskid.

1 Heavy oscillating, rotating or alternating equipment should be Locate
dedicated buildings or structurally isolated sections.

Workspace and exit 1 The space provided for each workand in total, should be adequate for s
execution of all activities, including transport and interim storage of material
products.

1 Passages to emergency exits should be unobstructed at all times. Exits sh
clearly marked to be visible in totalarkness. The number and capacity
emergency exits should be sufficient for safe and orderly evacuation
greatest number of people present at any time, and there should be a minim
exits from any work area.

1 Facilities also should be designesid built taking into account the needs
disabled persons.

Fire Precaution 1 Equipping facilities with fire detectors, alarm systems, and -figtaing
equipment.

1 Provision of manual firefighting equipment that is easily accessible and sim
use

{1 Fire and emergency alarm systems that are both audible and visible

Portable Water supply 1 Adequate supplies of potable drinking water should be provided from a fol
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with an upward jet or with a sanitary means of collecting the water fo
purposes oflrinking

Water supplied to areas of food preparation or for the purpose of personal I
(washing or bathing) should meet drinking water quality standards

Lavatory and Shower

Adequate lavatory facilities (toilets and washing areas)should be prdadéte
number of people expected to work in the facility and allowances mad
segregated facilities or f or i ndicating wl/eeh
AVacant o.

Toilet facilities should also be providetth adequatesupplies of hot and &
running water, soa@nd handlrying devices.

Where workers may be exposed to substances poisdmyousgestionand skin
contamination may occur, facilitifer showeringand changing into and out ¢
street andvork clothesshould be provided

Clean eting area

Where there is potential for exposure gobstances poisonousy ingestion, suitabls
arrangements are toe madefor provision of clean eating areas where worlamne not
exposed to the hazardous or noxious substances

Lighting 1 Workplaces should, to the degree feasible, recematural light and be
supplemented with sufficient artificidluminationtopr o mot e wor k
health, and enabkafe equipmend per at i on. Suppl e méa
requiredwhere speific visual acuity requirements shoubeé met

1 Emergency lighting of adequate intensity shouldirstalled andautomatically
activated upon failure of thprincipal artificial light source to ensure safe sh
down, evacuatiorgtc.

Safe access 1 Passageways for pedestrians and vehicles withimatside buildingshould be
segregated and provide for easgfe, andippropriate access

1 Equipment and installations requiring servicingspection, antbr cleaning
should have unobstructed, unrestricnd readyaccess

1 Hand, knee and foot railings should be installedtairs, fixedadders, platforms
permanent and interiftoor openingsloading bays, rampsic.

1 Openings should be sealed by gates or removable chains

1 Covers should, if feasible, lastalled to protechagainst fallingtems

1 Measures to prevent unauthorized acceswtmerous areahould be in place
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First aid

The employer should ensure that qualified fa&t canbe providedat all times.
Appropriately equipped firshid stationsshould be easily accessible throughc
the place of work

Eyewash stations and/or emergency showers shbeldrovidedclose to all
workstations where immediafishing with water is the recommended fiaid
response

Where the scale of work or the typé# activity beingcarried outso requires
dedicated and appropriately equipped fai&t room(s) should be provided. Fir
aid stations andooms shouldbe equipped with gloves, gowns, and makks
protectionagainst direct contact with blood and otbedy fluids

Remote sites should have written emergency procedungacefor dealing with
cases of trauma or serious illness topthe point at which patient care can !
transferred t@n appropriatenedical facility.

Air supply

= —A
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Sufficient fresh air should be supplied for indoor andfined workspaces.
Factors to be considered in ventilatdesign includghysical activity, substance
in use, and process related emissions.

Air distribution systems shoultbe designedso as notto expose workers t
draughts

Mechanical ventilation systems should be maintainegod workingorder.
Pointsource exhaust systems requifedmaintaininga safe ambient environme
should havdocal indicatorsof correct functioning.

Re-circulation d contaminated air is not acceptable.

Work environment

The temperature in work, rest room and othetfare facilitiesshould, during servic:

temperature hours, be maintained at a Level appropriate for the purpose of the facility.
Communication OHS Training 1 Provisions should be made to provide OHS orientationtraining to all
and Training employees to ensure they are apprisetthebasic site rules of work at / on the s
and of personal

1 Protection and preventing injury to fellow employees.

1 Traning should consist of basic hazard awarenessspgeific hazards, safe wo
practices, and emergencyprocedures for fire, evacuation, and natural disa
appropriate.

1 Any sitespecific hazard or color coding in useshould be thoroughly review:
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part of orientation training.

Visitor Orientation

If visitors to the site can gain access to amghere hazardousonditions or substance
may be present, wsitor orientationand control program should be establiske@nsure
visitors do not enter hazard areas unescorted

New staff training

The employer should ensure that workers emmtractors, prioto commencement of ne;
assignments, haveeceived adequatdraining and information enabling them
understand work hazardsd to protect their healtinom hazardousmbient factors tha
may be present

Area signage

il
il

Hazardous areas (electrical rooms, compressor roomsinsta)lations, materials
safety measures, aethergency exitsetc. should be marked appropriately
Signage should be in accordance witternational standardsnd be well knowr
to, and easily understody workers visitors and the general public as appropr

EquipmentLabeling

All vessels that may contain substances thataeardous aa resultof chemical
or toxicological propertiexyr temperaturer pressure, should be labeled ashi®
contentsand hazard, or appropriately color coded.

Similarly, piping systems that contain hazardsukbstances shoulde labeled
with the direction of flow ad contentsof the pipe, or color coded whenever t
pipe passing through wallor floor is interrupted by a valve or junction device

Hazard Code
Communication

Copies of the hazard coding system shouldpbsted outsidghe facility at
emergency entrance doors divd emergencyconnection systems where they i
likely to cometo the attention of emergency services personnel.

Information regarding the types of hazardousterials storedhandled or used ¢
the facility, includingtypical maximuminventories and storage locations, sho
be sharegroactively with emergency services asgturity personndb expedite
emergency response when needed.

Representatives of local emergency aedusity services shoulde invited to
participate in periodic (annual)orientation tours and site inspections to €
familiarity with potential hazards present

Physical Hazard

Rotating and moving
equipment

Designing machines to eliminate trap hazaads ensuring thaextremities are
kept out of hoamahopesatinganditions.n d e r
Turning off, disconnecting, isolating, and-éeergizing(Locked Out and Taggt
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Out) machinery with exposest guardednoving parts, or in which energy can
storel (e.g. Compressed air, electrical components) during servioin
maintenancein conformance with a standard.

Designing and installing equipment, where feasiblenble routineservice, suct
as lubrication, without removal tiie guardinglevices or rachanisms

Noise and Vibration

No employee should be exposed to a noise level greater than85 dB(A)
duration of more than 8 hours per daghout hearingprotection. In addition, ne
unprotected ear shoulik exposedo a peak sound pressure level (instantane
of morethan 140 dB(C).
The use of hearing protection should be enforaetively whenthe equivalent
sound level over 8 hours reaches 85dB(A), the peak sound levels reach 140
or the averagenaximum saond level reaches 110dB(A).

Electrical

E |

Marking all energized electrical devices and lines withwarning signs

Locking out (decharging and leaving open with a controlled locking device)
taggingout (warning sign placed on thelock) devices duriagrvice or
maintenance

Checking all electrical cords, cables, and hand power toolsfor frayed or ex
cords and following manufacturerrecommendations for maximum pern
operating voltageof the portable hand tools

Double insulating / grounding all ekeical equipment used inenvironments tl
are, or may become, wet; using equipmentwith ground fault interrupter

protected circuits

Protecting power cords and extension cords against damagefrom traf
shielding or suspending above traffic areas

Appr opriate | abeling of service rof
hazarddé) and where entry is contro
Conducting detailed identification and marking oftalried electricalviring prior
to any excavation work

Eye Hazard

Use of machine guards or splash shields and/or facegngrotectiordevices,
such as safety glasses with ssihéelds, gogglesand/or a full face shield.
Specific SafeOperating ProcedurgSOPs) may be required for use of sanc
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and grindingools and/or when working around liquid chemicals.

1 Frequent checks of these types of equipment prior totaussmsuremechanical
integrity is also good practice.
1 Machine andequipment guarding should conform $tandards publishety
organizations such as CSANSI and I1ISO
1 Provisions should be made for persons who havevdar prescriptiorglasses
either through the use over glaseeprescriptiorhardened glasses.
Working environment 1 Monitoring weather forecasts for outdoor work goovide advancewarning of
temperature extreme weather and schedulingrk accordingly
1 Adjustment of work and rest periods accordingemperaturstress manageme
procedures
1 Providing temporary shelters to protect against ¢tements duringworking
activities or for usas rest areas
1 Use of protective clothing
1 Providing easy access to adequate hydration aaakrinkingwater or electrolyte
drinks, andavoiding consumptioof alcoholic beverages
Repetitive motion {1 Facility and workstation design with 5th to 95th pergeaperational anc
maintenance workers in mind
1 Use of mechanical assists to eliminate or reduce exertionsrequired to lift ma
hold tools and work objects, andrequiring mpkirson lifts if weights excee
thresholds
1 Selecting and designing toolkat reduce force requirementsand holding tin
and improve postures
1 Providing user adjustable work stations
1 Incorporating rest and stretch breaks into work processes,and conducti
rotation
1 Implementing quality control and maintenance progrémasreduceunnecessar)
forces and exertions
1 Taking into consideration additional special conditisnsh adeft handed person
Working at height {1 Installation of guardrails with midails and toe boards #he edgeof any fall

hazard area
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Proper use of ladde and scaffolds by trained employees

Use of fall prevention devices, including safety kil lanyardiravel limiting
devices to prevent access to falzard areeor fall protection devices such as f:
body harnesses useth conjunction with shock absbing lanyards or self
retracting inertial fall arrest devices attached to fimedhor pointor horizontal
life-lines

1 Appropriate training in use, serviceability, and integritytioé necessaryPPE
Inclusion of rescue and/or recovery plans, and equipteeréspondo workers
after an arrested fall

= =1

lllumination

Use of energy efficient light sources with minimineat emission

Undertaking measures to eliminate glare / reflecteons flickeringof lights

Taking precautions to minimize and control opticatliation includingdirect

sunlight. Exposure to high intensity UV atglradiation and high intensity visibl

light should alsdoe controlled

1 Controlling laser hazards in accordance widquipment specifations
certifications, and recognizeshfety standards

1 The lowest feasible class Laser shouldpplied tominimize risks.

=A =4 =4

Personal Eye and face Safety Glasses with sigghields, protectivehades, etc.
Protective protection
Equipment
Personal Head protection Plastic Helmets with top argide impacprotection.
Pro_tective Hearing protection Hearing protectors (ear plugsear muffs).
Equipment Foot protection Safety shoes and boofsr protection against moving &falling objects, liquidand

chemicals

Hand protection

Gloves made of rubbeor synthetic materials (Neoprene),leather, steeisulating
materials etc.

Respiratory protection

Facemasks withppropriate filterdor dust removal andir purification(chemicalsmists,
vaporsand gases). Singli®rmulategas personal

Body/legs protection

Insulating clothing, bodguits, aprongtc. ofappropriate materials
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Mitigation Measures forOHS Related to Fuel Storage Operation

Besides the gendraequirement, therere also specifienitigation measures that are related
directly to the operational of fuel storage system. Several important impacts that could possible
arise during the operational would need to be mitigated according the best practice so that
impacts walld be minimum. The following table provide summary of the impacts and mitigation
measures related to OHS hazard.

Table 8.3 Summary of OHS of Industry Specific of Fuel Storage System

Chemical Hazard | Air quality 1 Maintaining levels of contaminant dusts, vap
and gases in the work environment
concentrations below those recommended
threshold limit valud concentrations to whic
most workers can be exposed repeatedly
hours/day, 40 hrs/weekyeekafter week), withoui
sustaining adverse health effects.

1 Developing and implementing work practices
minimize therelease of contaminants into the wg
environment including:

V Direct piping of Iliquid and gaseol
materials

Minimized handling of dry podered

materials;

Enclosed operations

Local exhaust ventilation at emission

release points

Vacuum transfer of dry material rather th

mechanical or pneumatic conveyar

Indoor secure storage, and sealed contai

rather than loose storage

V Where ambient air contains severg
materials that have similar effects on {
same body organs (additive effects), tak
into account combined exposures us
calculations recommended by best stang

< << <

practice
Fire and 1 Storing flammables away frongnition sourceg
explosion and oxidizing materials. Further, flammab

storage area should be:

V Remote from entry and exit points in
buildings

V Away from facility ventilation intakes or vents

V Have natural or passive floor and ceiling le
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ventilation and explosiowenting
V Use sparkproof fixtures
V Be equipped with fire extinguishing devices &
self-closing doors, and constructed of mater
made to withstand flame impingement for
moderate period of time
1 Providing bonding and grounding of, and betwe
containersand additional mechanical floor ley
ventilation if materials are being, or could
dispensed in the storage area
1 Where the flammable material is mainly compris
of dust, providing electrical grounding, spé
detection, and, if needed, quenching syste
1 Defining and labeling fire hazards areas to wartf
special rules (e.g. prohibition in use of smok
materials, cellular phones, or other potential s
generating equipment)
1 Providing specific worker training in handling
flammable materials, andnifire prevention ol
suppression

Corrosive,
reactive, ang
oxidation
chemical

1 Corrosive, oxidizing and reactive chemicals sha
be segregated from flammable materials and f
other chemicals of incompatible class (acids
bases, oxidizers vseducers, water sensitive \
water based, etc.), stored in ventilated areas ar
containers with appropriate secondary containn
to minimize intermixing during spills

1 Workers who are required to handle corros
oxidizing, or reactive chemicals shdube provided
with specialized training and provided with, a
wear, appropriate PPE (gloves, apron, splash g
face shield or goggles, etc).

1 Where corrosive, oxidizing, or reactive chemic
are used, handled, or stored, qualified faist
should be esured at all times.

1 Appropriately equipped firstid stations should b
easily accessible throughout the place of work,
eyewash stations and/or emergency show
should be provided close to all workstations wh
the recommended firgtid responsas immediate
flushing with water.

Asbestos
containing
material

Asbestos containing materials should be left untoueimel
undisturbed. Asbestos is ask to health when it is
disturbed in ways that produces dust that contains ash
fiber.

9 Asbestos containing material should be remo
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only by licensed professional
1 Asbestos waste should be properly handled
disposed off.

Fire
Explosion

and

Design of
System

All the component storage tanks and supporting facil
to be designed andwmstructed based on API standard
fire prevention including the distance between the ta
between tanks and adjacent facility/building, equip
with cooling water system (storage)

Implementation
of Safety
Procedure in thg
operational

Proper application of standard operating procedure
loading and unloading fuel, including fail safe cont
valve and emergency shutdown equipment

Prevention  of
potential
ignition source

1 Proper grounding to avoid static electricity buildup &
lightning hazards (including formal procedures for {
use and maintenance of grounding connections)

1 Use of intrinsically safe electrical installations andn
sparking tools

1 Implementation of permit systems and forn
procedures for conducting any hot work dur
maintenance activities,38 including proper tg
cleaning and venting

Preparation 0]
fire response
plan

Fire response Planning document
Training of using fire suppression and fire equipme
Coordination with other local authority

E

Facility of fire
hazard
management

Fire suppression with international standard
Mobile and portable equipment

Fire extinguisher

Other specializing equipment

Confined Space

Storage Tankg
(Inside)

Storage  Tank

Yard

Secondary
Containment
Area

Backup Powel
Generator

= =4 =4 -4 =

Engineering measures should be implementeg
eliminate, to the degree feasible, the existence
adverse character of the mentioned confined space
1 Permitrequired confined spaces should be provi
with  permanent safety measures for vent
monitoring, and rescue operations, to the ex
possibé. The area adjoining an access to a conf
space should provide ample room for emergency
rescue operations
1 Access hatches should accommodate 90% of
worker/population with adjustments for tools g
protective clothing. The most current ISO and
standards should be consulted/for design specificat
1 Prior to entry into a permitequired confined space:
V Process or feed lines into the space shoulg
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disconnected or drained, and blanked and loc
out.

V Mechanical equipment in the space sha
be/disconnected, eenergized, lockedut, and
braced, as/appropriate.

V The atmosphere within the confined space sh
be testedo assure the oxygen content is betw
19.5 percent and 23 percent, and that the preg
of any flammable gas or vapor does not excee
percent of its respective Lower Explosive Lin
(LEL).

V If the atmospheric conditions are not met,
confined spae should be ventilated until the targ
safe atmosphere is achieved, or entry is only t(
undertaken with appropriate and additional PPE

V Safety precautions should include Self Contai
Breathing.

1 Apparatus (SCBA), life lines, and safety watch work
stationed outside the confined space, with rescue
first aid equipment readily available.

1 Before workers are required to enter a pemedfuired
confined space, adequate and appropriate trainir
confined space hazard control, atmospheric testing
of the necessary PPE, as well as the serviceability
integrity of the PPE should be verified. Furth
adequate and appropriate rescue and / or recovery
and equipment should be in place before the wag
enters theonfined space

Mitigation Measures of OHS Related to Fuel Storage Decommissioning

The activities related to the OHS issue during the decommissioning phase imeohowal
and demolition ofall the existing system, which could involve several types of hazard such as
physical, chemical, biological and other general types of hazard that need to be mitigated.

Impacts Mitigation In the Case of Accidents

Given theOHS high risk nature of the facility, during the operational phase, there is always
possibility that severe accidents might happen resulting in injuries or even fatality at the facility.
The management of PITSA has made it clear that severe injuries alitiést will be
compensated according to the laws and regulations that are in effect in Timor Leste.
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8.2  Mitigation Measures during Decommissioning and Deactivation Phase

During the decommission and deactivation of the fuel storage, the greatest irapdcts
mitigation measures would to deal with economic and social loss, as the income to originally
received by beneficiaries (company owner, worker, government, society) will stop and this
create social impacts that needed to be resolved. However, dessiomaf this existing project
means to relocate from the current project location to the new one that government of Timor
Leste is considering. In this regard, the social and economic loss may not be significant, except
from the project owner, to feongruct the new system with the new capital investment.

Other impacts related decommission activity would be the occupational health and safety hazard,
where the EMP is summarized in the following table:
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Table 8.4 Impacts and EMP during Decommissionirgy@eactivation

From all the activity to decommission of| Planning activities in consultation with local communities so that
Noise and Vibration the facility and equipment activities with the greatest pot@itto generate noise are

Solid waste removal From the office building, equipment, etc| Proper collection and disposal

Contaminant or hazardou| From special material such as PCB anc

material the like Proper handling of the hazardous waste
OHS All the activity of decommission Applies all the relevant standard
U Reform taxation by government
Loss of income from the U Government top engage other company to build aptemt

company and governmen| No production causes no income and n U Government to engaged other foreign direct investment
tax payment

- Proper land treatment and remediation by PITSA during
decommission of the plant

- If not waste that will be discharged into environment , the

Land pollution over time the nature will get recovery

From wastewater and solid waste
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9. GOVERNING PARAMETERS

As described earlier that the major environmental problem during the operbfie receiving,
storing, and distributing facility is related directly to fuel that enter the natural environment via
evaporation (vapor), fuel spill, and wastewater. The release of this contaminant will affect the
air quality, water quality, and marine ecetgm.

The implementation of occupational health and safety is a required standard based on the
international best practice as recommended in the ISO 18001 or IFC standard in 2007 in order to
reduce the impacts and achieve the zero incident rate amhtyfdtaing each phase of project
implementation. The community health and safety is also a concern and standard applicable
method as applied in other places were identified and recommended for the adoption.

Nevertheless, governing parameters are useplantify measurable environmental quality such
that changes in environmental conditions can be compared to the baseline and ambient quality
threshold. The important environmental baseline parameters that were measured are:

1 Groundwater quality

1 Marinewater quality (multi parameters)

1 Air quality emission

1 Marine ecological indicator

The following standards could be used as threshold value for environmental evaluation. The
governing parameters with the threshold value propose is general which applieed during

the project implementation (operation and decommission). For instance, the air quality
parameters threshold of NOx and SOx, which should be ambient quality limits, where the
impact of the project to the threshold value of these gasesdshe no different between the
operation and during the decommissioning phase. In other, the quality of air would be
maintained at the same level all the time.

9.1 Emission

Emission or discharge from the proposed facility to the ambient environment (@ditedwil,
and air) consists of the following:

1 Wastewater
1 Greenhouse gas emission

In discussing emission standards, it should be noted that there are no national standards for
emission currently in effect in Timor Leste. Therefore, international emissendards from

other countries have to be adopted. Several types of emission standards are recommended for the
facility as listed in the following table.
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Table 9.1. Emission Standards Recommended

No | Element Source Recommended Standards Limit Value
1 Air 0  Vehicular emission G [IFC standards (2007) Gasoline Fueled Vehicles
0 Emission from CO: 1.0 gram/km
dust and HC: 0.1 gram/km
particulate matter NOx: 0.08 gram/km
U Vapor from
storage tank Diesel Fueled Vehicles:
U Emission from CO: 0.5 gram/km
machine that NOx: 0.25 gram/km
operate within the HC+NOx: 0.3 gram/km
processing plant PM: 0.025 gram/km

2 Water/wastewate| i Cleaning the tank | i IFC/WHO standards (2007)| U

0 Storm runoff
washed the oil spil
within the facility

U Domestic

wastewater

3 Noise Decommissioning of 0 Indonesian  Environmentg U
demolishing the Ministerial Diploma No.
structure 48/MENLH/11/1996 on

Noise Level Standards
U0 IFC standard (2007)

4 Vibration Decommissioning ol U Indonesian Environmentg U
demolishing the Ministerial Diploma No.
structure 49/MENLH/11/1996 on

Vibration Level Standards
U IFC standard (2007)

More detail on the threshold value is presented in the following taleleéed to wastewater
quality,and air quality.

Wastewater discharge guideline for Timor Leste has being established. However, the

following table shows some of the best approach guideline that has used in the absence of local
guideline.
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Table 9.2 Wastewater Effluent Standards (IFC, 2007)

Pollutants

PrH pH & — 9
BODs gl 25

COoOD gl 125

Total nitrogemn migsl 10

Total phosphorus gyl =2

il and grease gyl 10

Total suspended solids gl 50
Temperature increase =iz =3Zb

Total coliform bacteria MPMN= S 100 mil 400
Active Ingredients F To be deterrmined on a case specific
Antibiotics basis

Notes:

2 pMPMN = Most Probable NMumber

b At the edge of a scientifically established mixing zone which takes into
account am bient water guality, receiving water use, potential recepitors and

assimilative capacibw

Table 9.3 Drinking water quality standard WHO

No |Parameter Unit |Standard* |
Physical
1 Turbidity NTU >3
2 Smell - -
3 Suspended Solid mg/L 80
4 Solid Waste - 0
5 Temperature °c Natural
6 Oil Layer - 0
Chemical
1 pH - 6.5 1T 8 .
2 Salinity %00 Natural
3 Total Amonia mg/L NHs-N 0.3
4 Sulfida mg/L H,S 0.03
5 Total Hydrocarbon mg/L 1
6 Total Fenol mg/L 0.002
PCB (polychlor
7 biphenyl) mg/L 0.01
8 Surfactan (deterjen) mg/L LAS 1
9 Oil and Fat mg/L 5
10 TBT (tri butyl tin) mg/L 0.01
Soluble Heavy Metal
1 Mercury mg/L Hg 0.003
2 Copper mg/L Cu 0.05
3 Zinc mg/L Zn 0.1
4 Cadmium mg/L Cd 0.01
5 Lead mg/L Pb 0.05
Bacteriology
1 | Total Coliform [MPN/100 mL [1000 |

Moreover, the emission from the existing facility should be judged also against to the WHO
ambient air quality standard.
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Table 9.4 WHO Ambient Air Quality Standard Guidelines

Averaging Guideline value in

Period rg/m?3

Sulfur dioxide (SO2) 24-hour 125 (Interim target1)
50 (Interim target2)
20 (guideline)

10 minute 500 (guideline)

Nitrogen dioxide (NO2) 1-year 40 (guideline)

1-hour 200 (guideline)
Particulate Matter 1-year 70 (Interim target1)
PM1o 50 (Interim target2)
30 (Interim target3)

20 (guideline)

24-hour 150 (Interim target1)

100 (Interim target2)

75 (Interim target3)
50 (guideline)

Particulate Matter 1-year 35 (Interim target1)

PM2s 25 (Interim target2)

15 (Interim target3)
10 (guideline)

24-hour 75 (Interim target1)
50 (Interim target2)
37.5 (Interim target3)
25 (guideline)
Ozone 8-hour daily 160 (Interim target1)
maximum 100 (guideline)

9.2  Ambient Environmental quality

The ambient environmental quality suggested that the natural or existing environmental quality
prior to receiving the emission from the proposed facility. As the proposed facility will release
the emission that will enter the existing ambiemvieonment, degradation of ambient
environmental quality will occur or parameters of the ambient quality will be elevated. The
ambient environmental quality standards are normally set to ensure that by receiving loading
from the facility will not cause sigficant change that will make ambient environmental quality
becomes worse (above the standard) that affect usability of the specific environment. Ambient
environmental quality consists of standards relevant to maintain good quality of air, water and
soil.

0 Marine ecological quality standard

Marine water quality standard

Drinking water quality standard

Soil/land quality standard

[ ent i et B e
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In relation to ambient air quality, project owner and regulatory agencies should measure the
ambient air quality at least once a year and compare the results to the baseline survey in absence
of the project. Recommended standards for ambient air quadittharindonesian Government
Regulation No. 41/1999. Water body found in the area is coastal water body and the
recommended standards for the water qualilpd®nesian Ministry of Environment Ministerial
Decision (KepMen LH) Kep.51/MENLH/2004.

9.3  Occupational Health and Safety Standard

Recommended Occupational Health and Safety Standards for every project activity during the
construction and during the operation should be followed. This includes:
U General construction health and safety standard applieagkneral construction and
civil work
U Occupational health and safety for industry specific of petroleum product storage and
distribution
U Community Health and safety

The standard practice for the above mentioned health and safety standaohnamended for
specific industry.

Table 9.5 Summary of Recommended Standard on OHS

No | Element OHS Recommended Standards
1 | General Occupational Health and Saff U ISO 18001 Health safety
Concern iU US Department of Labor i

Occupational Safety and Heal
Administration

U PITSA Standard (if any but applig
only when it is more stringent thg
the other international standard)

U IFC standard (2007)

U PI TSAOGs i nt ern
Operational Procedure

2 | OHS for Industry Specific of Petroleur 0 1SO 18001 Health safety

Terminal 0 US Department of Labor i
Occupational Safety and Heal
Administration

U IFC standard (2007)

3 | Community Health and Safety U Indonesian Environmental Ministeri
Diploma No0.48/MENLH/11/1996 on
Noise Level Standards

U IFC standard (2007)
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10. MONITORING PROGRAM

Monitoring program is very important to ensure that proper mitigation measures that are listed
are based on what have been implemented throughout the lifetime of thg.f&b# monitoring

plans however, need to define the type of monitoring parameters and indicators use to perform
the monitoring system.

10.1 Monitoring parameters and Indicator

As presented in the EIS that potential environmental quality degradation thee goesence of

this project is proportional to the resource utilization that will lead to the amount and quality of
waste and emission that will be released by the facility. The following list is the tempor
parameters to be monitoredlated to the wrrent operation and maintenance of the facility in
each stage of development.

Wastewater discharge

Air quality

Water quality

Incident and fatality rates
Complaint rate (grievance)
OHS standard

= =4 =4 -8 8 -9

The indicator of the above mentioned parameters tanbaitored would be important, as
benchmark to evaluate what was put into the EMP and what is actually being implemented.
Ultimately, this monitoring result is the true value of the release that received by the environment
and one can revaluate the actuambient environmental quality. The following table presents
the monitoring program of the mentioned parameters during the stages of project
implementation.
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Table 10.1: Frequency donitoring Program during the Project Operation and Maintenance

Parametey Frequency of Monitoring Program
(Impacts) Operation Decommissioning/deactivation
- Monthly oil unloading report to contain information on
the time of unloading from tanker to facility, volume of
General oil being unloaded, mitigation measures being

Requirement

implemented and any spill or other accidents happen,
measures to address the accidents.

- DNCPIA team directly observe unloading of fuel from
tanker to the storage tanks.

Monthly decommissioning activities report, to contain
informationon all activities within that month, impacts generat
and associated mitigation measures, any accidents happen ¢
measures to address the accidents.

- Monitoring real time (hourly) of air quality parameter
(CO;, Methane, SO2, NOx, and PM10) in once a yea

Continue monitoring every hour during the decommissioning

Air Quality - Sample will be taken by PITSA or regulatory agency deactivation process until all the processes have completed
within the facility to be measured liydependent Provide the final decommissioning report on the air quality tq
laboratory once a year PITSA and regulatory/governmenteagies

Groundwater 1 Grab sampling the groundwater quality measurement

Quality after any major leak of fuélevery year

Monthly reporting requirement during the implementatio

Sea Water of decommissioning activitieErequency of sapling

Quality 9 Two times ayear(every six months)ake grab sample should be decided prior to the commencement of the
and measure the parameters in the accrelditedatory decommissioning to happen at least every three months

- Regular manual inspection to the outlet ofaztcher
Wastewater system Monitored/measured the residual pollutant during the decommissio
- Grab sampling and measurement of the important fug one six months after decommissioning to know gudiutant level is
related parameter dropdown and not increasing
Solid waste Every day and report every 6 months Every day
Soil erosion None Inspection to the runoff quality at the drainage outlet

Incident rate

- Every day and report if there is any indecent related t
the work

- Report to the relevant agency and PITSA on the geng

1 Every day and report if there is any indecent related to the work
1 Report to the relevant agency &id SA on the general incident rat

after the completion of the decommissioning phase
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incident rate every six months

Complaint rate

Monitor and record the number of compldirgvery day or

(grievance) month Monitor and record the number of compldirgvery day or month
Climate - Monitoring climate parameters (Temperature, rainfall

humidity) every day
parameters

Report every six months

OHS standard
Implementation

Monitored every day
Report to management and relevant agency every ye

- Monitored every day
- Report tomanagement and relevant agency every year

Community
health and

Safety

Monitored every day
Report to management and relevant agency every ye

- Monitored every day
- Report to management and relevant agency every year
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10.1.1 OHS Indicator

The health andafety indicators should also be cleared in order to provide a guidance during the
implementation. The following table was adopted from PITSA target and best practice has
always the put the safety as the main concern above everything else in theapeadliron of

the plant.

Table 10.2 Key Parameters Indicator of OSH

Safety parameters and indicators

Parameters 1. Fatal accidents Fatalities, own staff and contractor personnel

2. Accidents resulting Permanent disabilities, own staff
in permanent disability

3. Accidents resulting Accidents, own staff and contractor personnel
in absence from work

4. Lost days Absence due to an accident, own staff in calendar days
s Workforce Expressed in Full Time Equivalents (FTE)
performance 1 Accident frequency Own staff, number of accidents resulting in absence
indicators from work per T00 FTE
2 Acadentseverity Own staff lost days fromwork per 100FTE

The level success of the implementation will always be judged against the performance indicator
and this will provide guidance on the improvement required.

10.2 Monitoring Location

Monitoring location in general should be inside the facility, especially related to the process
within the streamline. The following table shows the overall proposed monitoring locations and
parameters.

Table 10.3 . Monitoring Location of the EnvironmerRarameter and OHS

Parameters Location

OHS Within the affected area

wastewater At the outlet of drainage system (after the oil catcher)
Groundwater quality | Monitoring well

Solid waste solid waste collection and measurement

Climate change Sea level monitoring

Air quality Within the project location

Fuel spill and leaking

detection Online and within the project location
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11. REPORTING REQUIREMEN TS

All the monitoring activities should be coordinated with relevant government agencies to ensure
that the parameters being collected meet regulatory requirement in place for that particular set of
parameters. After data have been collected, they shouldbeitted to relevant authority as
previously noted in the above tables.

At a minimum, the reporting should cover:
A Internal monitoring and inspection

A Incident, accident and emergency reporting
A Air quality report

A Marine and groundwater qualities report

A Training programs

The types of report, including formatting and reporting frequency should be coordinated with
relevant authority. Per DNPCEI 6s rul es, howev
valid for one year and should be renewed eyear by reporting on an updated EMP. Therefore,

at a minimum, once a year reporting should be required. The following table presents the

reporting requirement, frequency and agency that will review the report.

Table 11.1 Frequency Reporting Requirement

Frequency Monitoring and
No Type of Report Report Agency Responsible
Online (sensor online of piping
Oil spill system) - Report should be done| 1. PITSA management
every month to be able to audit t| 2. Ministry of Public Works
1 water consumption (DNSAT water supply )
1. PITSA management
Groundwater quality 2. Directorate National of
report After any major oil/fuel spillor water quality and control
2 once a year (DNCQA)
1. PITSA
Report should be done at least | 2. Ministry of Health
Wastewater dischargg every 6 months but regular 3. Ministry of Public Works
inspection should be conducted (Directorate National of
4 every day Basic Sanitation)
Monthly report and annual repor - PITSA management
Solid waste but the data collection would be - Dili district
5 conducted on the daily basis administration
Every six montli the
Air quality measurement and monitoring wil 1. PITSA
6 conducted at least once in 1 yeq 2. DNCPEI
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3. MOH
Ambient Water quality) Report should be submitted everf 1. PITSA
7 | (sea water) six month to DNCPEI 2. DNCPEI
1. PITSA
Incident rate Every six month with monitoring| 2. MoH
8 every day 3. SEPFOPE
Complaint rate
9 | (grievance) Every six month PITSA and committee
1. PITSA
OHS standard _ o 2. MoH
Every six month but monitoring | 3. SEPFOPE
10 in a daily basis 4. Local police department
1. PITSA and Parent
Community health and company (P.T. Pertaming
11 | Safety Every six month 2. MoH
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12. RESPONSIBILITIES FOR MITIGATION AND MONIT ORING

As previously noted in Section 3.2 Relevant Institutional Aspects, the following agencies within
the government (Table 12.1) are responsible for environmental, social and economic
safeguarding from impacts generated by the ptojeeplementation of the Environmental
Mitigation and Monitoring Plans, however, is solely the responsibility of project proponent,
which is PITSA. Institutions listed in Table 12.1 are those that sheofuire that PITSA
implement its responsibilities

Table 12.1. Relevant Institutions and Their Responsibilities

No | Responsibility Relevant Institutes
1 | Environment and Nature Ministry of Development and Institutional Reform
Protection (Terrestrial) (MDRI) T Vice Ministry of Development for Urban

Planning, Housing, and Environment (DOHA)

Ministry of Agriculture, Forestry and Fisheries (MAF

2 | Marine and Coastal Environmen| Ministry of Agriculture, Forestry and Fisheries (MAF

3 |[Public and Wor Kk Ministry of Health

Safety
4 | Fire hazard and emergency National Directorate for Civil Protection
situation
5 | Labor related problem State Secretary for Labor Protection and Training
(SEPFOPE)
6 | Wastewater quality control and | Ministry of Public Works and Communicatién
standards Directorate of Basic Sanitation

7 | Groundwater Monitoring progran Ministry of Public Works and Communicatién
Directorate of Water Quality Control

8 | Activities related to Oil and Gas | ANPM and MPRM
Industries

Coordination between project proponent and these institutions should happen right in the
operational and decommissioning phases.
1. Operation and Maintenance

A NDPCEI: toreceivereporton mitigation and monitoring measures in place for mitigation
of envirammental impacts during Operation and Maintenancein3pect anctoordinate
on evaluating the effectiveness of previous mitigation measures implemented during the
operation. Effective mitigation measures should be continued while those that are not
effective should be adjusted.

A NDPRB: to receive reporfeither directly or through NDPCEIpn mitigation and
monitoring measures that are relevant to the protection of the biodiversity resources of
the ndion. Under the coordination of NDPCEI, inspect and coai# on evaluating the
effectiveness of previous mitigation measures relevant to biodiversity resource
protection.
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A DNCQA (Ministry of Public Works) to monitor the groundwater quality within the
project facility and the company to report quality reguléamDNCQA, especially after a
major incident of fuel spill and major leak with major fuel spill.

A Civil Protection: in coordination with ANPM, conduct initial testing of firefighting
equipment, implement fire drill and coordinate on evaluation of emergaeparedness
and evacuation plans.

A SEPFOPE: <coordinate on workersé health anc
workplace protection and the kind of workplace protection needs to be provided for this
type of work. Also coordinate on contract preparation and other-telaied issues.

MSS, MOP, Civil Protection, and SEPFOPE: as a large fuel storage system in Timor Leste that
could have a risk of significant industrial accident to occur in the complex, such as fire.
Therefore, a large scale emergency preparedness plan should vedorepa

2. Decommissioning Phase

A PITSA will propose to MoJ that the facility will be permanently shut down or
decommission to elsewhere and therefore the land will be transferred to the government
of Timor Leste.

A Report to DNPCEI regarding mitigation and mitoring measures in place for mitigation
of environmental impacts during the decommissioning phase. To coordinate on
evaluating the effectiveness of previous mitigation measures implemented during
deactivation. Effective mitigation measures should beicoetl while those that are not
effective should be adjusted. To coordinate for inspection during decommissioning
process.

A Report to NDPRB (either directly or through NDPCEI) on mitigation and monitoring
measures that are relevant to the protection of theiversity resources of the nation.
Under the coordination of NDPCEI, inspect and coordinate on evaluating the
effectiveness of previous mitigation measures relevant to biodiversity resource
protection.

A SEPFOPE: coordinat e o0n oyedandativadydootdihatetwitha | r e a
other agencies to help issue. In addition to this role, the SEPFOE to also ensure that
proper unemployed compensation will be given by PITSA to worker

A MSS to provide certain assistance to the worker who are affectétk lyosing of the
project activity
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13. EMERGENCY PLANS

PITSA, as presented earlier, is part of an established company [PT. Pertamina (Persero)] running
large fuel storage operation where proper emergency plans have already been developed and
tested interally that defines the type of emergency and provides plans and guidelines on how to
response to emergensjtuations. Emergencsituations couldootentially cause damage to the
inventory and assets that could further cause interruption of normal operfati@nfuel supplies
in Timor Leste.
Emergency situation that the facility may encounter during the operation can be identified as
follows:

- Fire

- Large Scale of oil spill inland and in the water

- Natural disaster

- Disruption ofconditions causely the rios such as terrorist attack and civil unrest that

cause a major interruption in the safety of the operation of the facility

Emergency prevention and response is a responsibility of all tHesxgp company management

and local people. However, to be alib properly respond to an emergency situation, the
following factors should be considered:

Required readiness of emergency preparedness

Suppoting facility to response temergency situatian

Well-trained emergency response team

Evacuation route anclear organizational structure in responding to the emergency

PITSA has produced internal guidelines on Emergency Response (Guideld@3/GEQ
00/2016). The Guidelines cover procedures for handiingmergency related to amergency
situatiors identified above.

The Guidelines layout step by step procedure for the response to the above types of emergency,
contains the organizational chart (see Figure 13.1) and list of phone numbers that should be
contacted in the event of emergency.

13.1 Classification of Emergency and Legal Framework
To properly plan and prepare certain actions in responding to emergency situations, it would be

important to classify the emergency condition and legal regime to be followed in managing the
emergency conditions. For internse PITSA has classified the type of emergency based on the
impacts and internal capacity to response and recover in an emergency situation.
A Emergency level I: Minor emergency that only cause impact in the internal PITSA that
can be handled internally. Bxgle would be a pump that catches the fire.
A Emergency level Il: Major emergency conditions where PITSA is not able to handle the
condition internally and required external assistance but the impacts still only affect the
internal facility.
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A Disaster: Majoremergency condition that has internal and external impacts and PITSA
cannot handle and need immediate help from higher authorities such as government
agencies. Example would be large scale of oil spill in land or in water, major fire in the
storage tankdhat involve large volume of fuel and the fire becomes uncontrollable.

Knowing the type of emergency would provide essential information for project owner to

properly provide an emergency action plan, include resources needed to prevent or mitigate

the emegency condition and help recover the facility back to normal operation. The legal
framework of emergency preparedness and action plan would refer to ANPM Regulation No.

1/2016 on the Installation and Operation of Storage Facility.

13.2

Structural Organization of Emergency Response

The organizationaktructure dedicatedo Emergency Response is one of the important
factorsin managingemergency events. With clear organizational structure, it will be easy to
coordinate people, resources, and who is doing what in which type of emergency
circumstances. The following organizational structure of PITSA shows the readiness of
PITSA in respoding the emergency event that may have impact negatively to the
operational of the facility.

EMERGENCY RESPONSE COMMANDER (ERC)

DIREKTUR PITSA

 PUSKODAL | DEPUTY ERC

| ’ Jefri Marsal i

i LOG KEEPER | TELEPON RESPONDER

Fery Ariansyah | ’ Dirsya‘
B ettt atmar, ~— - ~ ; P
\ GENERAL COMMANDER INCIDENT COMMANDER | SUPPORT COMMANDER
Dan_igl Teguh Raharjiyanto Bambang Rudi

| MEDICAL
| Jolce

EVAKUAS!/ DOKUMEN/
KONSUMSI
Armmindo, Roni, Imron
Saputra

KOMUNIKASI /
KOORDINASI
Julio Soares

CH. 2

|

| Pinto, Abreau, Carlito,
Listino.

OPERATION
COMMANDER
Angelino, Jose B

PUMP MAN
Herminio

CH. 1

ON SCENE COMMANDER i EVACUATION
(0SC) TEAM
Moh.Khotip Sitorus,
Joao Braz
FIRE BRIGADE

Livio Da C, Nelson Da Costa, Julio Da Costa,
Jose Da Costa, Osori Riberio, Jose da Filipe,
Januario, Celestino 8, Henrique

TBKD
TBKD1: LK Sukerta, Eugenio, Carlito, Jose Lino
TBKD2: Jose Mamali, Orlando, Christovao, Alves

SEKURITI '
Jaime Correla l
|
|

] LOGISTIK
Raimundo, Celestino

|

| MAINTENANCE / l
| TECH. SUPPORT
} Maksimillan
CH. 2

Dili, 17 Okt 2016
Direktur PITSA,

Figure 13.1 Organizational Structure of Emergency Response Unit in PITSA
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Detail of roles andresponsibilities ofthe overall organization and personnel in the
emergency condition including the recovery actions are provided in the internal guideline
document on the emergency preparedness and response policy and procedure.

13.3 Strategic of Emergency Response and Available Resources

In orderto successfully managbee emergency situation, a good strategic plan that stgapor

by proper resources, would be the key. For fuel storage business retetagercy situation
caused byire and explosion would be considered the major one and the probability to occur
would bereasonably high. Given this fact and ddion, the strategynust be designed to
properly handlehe emergency situation caused by fire. Moreox&spurces requirement to
response the eangency due to fire would ldep priority in the emergency managernplan.

Therefore PITSA has developed the piiee drill on the potential large firexplosion within
the storage yard, and procedure of responding to the large scale of fire explosion within the

storage tank yard. The following figure, present the niagvent within the storage tank yard
and procedure of response system.

Figurel3.2 . Préire Drill Layout within the Storage Yard

The response procedure is presented in the following table.
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